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SUMMARY 

The purpose of the present report is to offer the technical specifications for the visualisation and 
analysis of transdisciplinary marine data and their metadata of the SURIMI project. These 
specifications are intended to guide the development of the SURIMI Data Graphical User Interface 
(Data GUI). The deliverable is relevant to stakeholders with an interest in the use of data 
visualisation tools for data exploration and metadata management in the marine domain. 

The report begins with an overview of the SURIMI Data Lake and the visualisation types anticipated 
for the datasets it hosts. The requirements set out in this document have been informed by 
multiple sources: 

• A co-design workshop, conducted as part of Task 1.3, which gathered insights from 
external stakeholders, including policy makers, researchers, fisheries organisations and 
advisory bodies. 

• A pre-workshop survey, which collected information on visualisation practices and needs 
from workshop participants. 

• Contributions from SURIMI consortium partners, especially modellers, who engage in data 
exploration, manipulation, and curation both within and beyond the project. 

The identified requirements are subsequently presented in terms of both functional and non-
functional criteria. Building on this foundation, the report outlines the proposed conceptual 
architecture and offers a comparative analysis of open-source tools for data visualisation and 
metadata management. The selected tools are then examined in greater detail, followed by a 
discussion of the next steps in the development of the SURIMI Data GUI.  
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1. THE SURIMI DATA LAKE 

The SURIMI Data Lake serves as the central repository for storing diverse datasets in their raw and 
processed forms, providing a scalable and flexible foundation for the project’s data management 
needs. A critical aspect of its design is comprehensive metadata definition, which ensures that 
every dataset is accompanied by detailed descriptions and provenance information. This 
metadata layer shall allow users to efficiently discover, access, and interpret data, supporting 
transparency, traceability, and informed use across the project. In this way, it sets the 
requirements for the Data Catalogue aspect of the Data GUI.  

Furthermore, the nature of the datasets stored in the Data Lake sets the visualisation 
requirements, specifying how data and their associated metadata should be understood to enable 
effective and meaningful visual exploration in the Data GUI. 

OVERVIEW OF SURIMI DATA 

The SURIMI Data Lake includes data stemming from a variety of datasets, as listed in Table 1. A 
detailed description of the datasets can be found in the report entitled D2.2 SURIMI Data Lake. 

Table 1. SURIMI Data Sources 

 Dataset Dataset Description 
1 FAO1 LANDINGS FAO 37 Annual landings for FAO Area 37 (Mediterranean & Black Sea), 

disaggregated by country and FAO division. 
2 ICES2 LANDINGS FAO 27 Annual landings for FAO Area 27 (Atlantic, Northeast), 

disaggregated by country. 
3 ICES.STOCK.DATA Stock-level time series from the ICES Stock Database. 
4 DATRAS3 DATA  Baltic & North Sea trawl survey tables, CPUE related tables. 
5 FISHBASE4 SEALIFEBASE5 

TRAITS 
Species-level traits for marine taxa: intrinsic rate of increase 
(r), resilience class, trophic level, and thermal limits. 

6 MEDITS6 CPUE 
ESTIMATED FAO 37 

Species-level CPUE by haul (MEDITS), with GSA and FAO 
fishing area attributes. 

7 NORTH SEA AND BALTIC 
CPUE ESTIMATED 

Species-level CPUE (tonnes·km⁻²) per haul and year for FAO 
Area 27 (Northeast Atlantic) prepared separately for the Baltic 
Sea and the North Sea using ICES DATRAS data. 

8 DGMARE social data Scientific, Technical and Economic Committee for Fisheries 
(STECF) - Social Data in Fisheries 

9 Fisheries Dependent 
Information (FDI) 

Capacity, landings, catch and effort data provided by EU 
Member States in the context of the DCF Fisheries Dependent 
Information (FDI) data call 

10 EU DCF economic report 
& data 

2023 Annual Economic Report on the EU Fishing Fleet (STECF 
23-07) 

 

1 Food and Agriculture Organisation (FAO) 
2 International Council for the Exploration of the Sea (ICES) 
3 Database of Trawl Surveys (DATRAS) managed by ICES 
4 Global database of finfish species (marine and freshwater) 
5 Global database of non-finfish aquatic organisms (invertebrates, reptiles, plants, algae) 
6 Mediterranean International Trawl Survey (MEDITS) 
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METADATA EXPLORATION 

The datasets presented in Table 1 contain a variety of metadata, such as data descriptions, unit 
metrics and provenance-related metadata (e.g., data source). More specifically, the first few (row 
1-7) rows of Table 1 have a dedicated Excel file, where metadata for each of the datasets is 
provided. An example is presented in Figure 1, illustrating metadata such as the variable/data 
description, the data sources, and the unique values some variables may have.  

Several datasets (rows 8-10) include detailed documentation (e.g., dataset descriptions, data 
definitions etc.) available through the European Commission’s website. 

 

Figure 1. Metadata of ICES dataset 

 

DATA VISUALISATION REQUIREMENTS 

Following an analysis of all available datasets in the SURIMI Data Lake, the key variables depicted 
were identified and a list of expected visualisations was subsequently generated. This is depicted 
in Table 2. 

Table 2. Data Visualisation Requirements 

 Dataset Key Variables Description Expected Visualisations 
1 FAO LANDINGS 

FAO 37 
Species, Landings per Year 
and Area (Mediterranean, 
Black Sea) 

Line, bar charts showing trends 
over time, Map visualisations 
indicating areas with higher/lower 
landings, multi-dimensional 
tables (species, area, year). 
Boxplots (with or without jittered 
data points), violin plots by 
species showing interannual 
variability across species, 
by species and FAO area  
and by certain time step (e.g. 
year, decade) to show how 
catches vary in time. Jitter points 
may show the distribution of 

2 ICES LANDINGS 
FAO 27 

Species, Landings per Year 
and Area (Atlantic, Northeast) 
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values. Heatmaps (normalised or 
not) showing 
total catches by year per area or 
per Species by year and area. 
Bubble plots: species x Year x 
Catches. Maps showing the 
dynamics over time (e.g., per year 
or using certain time step). 

3 ICES.STOCK.DATA Time series of stock indicators 
per fish stock 

Line, bar charts showing trends 
over time, multi-dimensional 
tables (fish stock, year)7 

4 DATRAS DATA  Raw trawl-survey data per year 
- high-detail, temporal and 
categorical data (Baltic, North 
Sea) 

Line, bar charts for time series 
data, multi-dimensional tables 
(species, year) 

Standardised CPUE8 Metrics 
showcasing differences in 
conditions, gear for stock 
assessment (Baltic, North 
Sea) 

Line, bar charts showing trends 
over time, Map visualisations per 
shooting lat, long and/or hauling 
lat, long, multi-dimensional 
tables (species, country, year) 

5 FISHBASE 
SEALIFEBASE 
TRAITS 

Trait information per species Categorical comparisons (bar 
charts, heatmaps) 

6 MEDITS CPUE 
ESTIMATED FAO 37 

CPUE values per species, 
haul, year, and area - GFCM 
GSA9, FAO (Mediterranean, 
Black Sea) 

Line, bar charts for time series 
data, multi-dimensional tables 
(species, year, area), Map 
visualisations by haul lat, long. 

7 NORTH SEA AND 
BALTIC CPUE 
ESTIMATED 

CPUE values per haul, year, 
and haul lat, long (North Sea, 
Baltic) 

Line, bar charts for time series, 
multi-dimensional tables 
(species, year, area), Map 
visualisations by haul lat, long. 

8 DGMARE social 
data 

Social data (e.g., gender, age, 
education, region, fishing 
activity) 

Multi-dimensional tables, Map 
visualisation per country (files 
include example visualisations) 

9 FDI Fisheries 
Dependent 
Information 

Includes 6 datasets: 
Effort per country/year, 
Landings per fishing area/year, 
Biological data (age, length) 
related to landings & discards 
per country/year, Capacity per 
country, Catch data per 

Multiple dashboards can be 
created here. Multi-dimensional 
tables, pie charts, map 
visualisation per country and lat, 
long (files include example 
visualisations) 

 

7 Example of visualisations for ICES stock assessment data: 
https://standardgraphs.ices.dk/ViewCharts.aspx?key=20966 
8 Catch-Per-Unit-Effort (CPUE): Catch (number of individuals or biomass, e.g., kg or tonnes) divided by 
Fishing Effort (e.g., hours trawled, number of hooks, net length, traps deployed) 
9 General Fisheries Commission for the Mediterranean (GFCM, a regional fisheries body under FAO) 
Geographical Sub-Area (GSA) 
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country/year, Effort & landings 
per c-square10 

10 EU DCF economic 
report & data 

Fishing capacity, effort, 
employment, landings, 
income and costs, as well as 
nowcast performance 
estimates for 2022 and 2023, 
per species, country 

Multi-dimensional tables (files 
include example pivot tables), pie 
and bar charts for categorical 
data, map visualisation per 
country. 

 

  

 

10 C-squares: A spatial indexing system, where the globe is divided into grid cells (squares) of a chosen size 
and each cell is assigned a c-square code that encodes its latitude/longitude 
https://en.wikipedia.org/wiki/C-squares 



 

 9 

2. CO-DESIGN AND CONTEXTUAL REQUIREMENTS 

In accordance with the SURIMI Grant Agreement, during the project’s lifespan large stakeholder 
meetings are set to take place to provide strategic guidance to the consortium. SURIMI is designed 
to be multi-actor, involving both interdisciplinary collaboration within the modelling community 
and engagement with stakeholders from various sectors of the blue economy. Large stakeholder 
meetings bring together diverse perspectives and tools to align our overall decision-support tool 
development with long- term strategic visions of participants. 

More specifically, SURIMI is organised around its co-design, co-creation and co-assessment 
workshops. As Figure 2 indicates, the workshops were set to take place at specific time intervals 
during the lifecycle of the project.  The goal of each workshop differs:  

• the co-design workshop targets and finalises model scoping,  
• the co-creation workshop will focus on hands-on demos of available prototypes and tools,  
• while the co-assessment workshop will focus on the DTO integration. 

 

Figure 2. SURIMI Development Cycle 

With regards to the work carried out in Task 4.1, the co-design workshop aimed at gathering 
stakeholder requirements for the Data GUI, while the Data GUI will be completed and evaluated 
as part of the co-creation workshop in M24. 

With that in mind, the following sections offer the findings from the co-design workshop that 
helped shape the requirements for the SURIMI Data GUI. 

 

PRE-WORKSHOP SURVEY 

Prior to the co-design workshop a survey questionnaire was sent to all the participants in the 
context of Task 1.3. The purpose of the survey was to collect stakeholder input, which in turn would 
inform the agenda and structure of the co-design workshop. The survey and its results are 
presented in detail in the report D1.5 SURIMI toolbox’s co-design. 
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Within the survey there were dedicated questions regarding the Data GUI, including several Likert-
scale answers. The following paragraphs present the questions and answers by the respondents 
in relation to the Data GUI. 

Question A 

 
Figure 3. Survey Question A 

 

As shown in Figure 3, the majority of the respondents (77%) use data visualisation tools 
occasionally or often. 

Question B 

If data from the integration of expert fisheries dynamic models were made available to you via an 
online interface, which of the two spectrums below would you prefer for each question? If both 
are equally important to you, please click in the middle (3). 

Table 3. Stakeholders' answers to bipolar Likert-scale statements of Question B 

Statement 1 2 3 4 5 
Simple Interface vs. High Interactivity   27.8% 27.8% 44.4% 

High-level results vs. Detailed results & analysis   50% 11.1% 38.9% 
Simple indication of uncertainty vs. Detailed data 

uncertainty statistics 
 5.6% 61.1% 22.2% 11.1% 

Undetailed immediate results vs. Detailed results within 
a few days 

  61.1% 5.6% 33.3% 

Outputs as graphics & key values vs. Generate 
customisable written reports 

11.1% 22.2% 55.6% 11.1%  

Data about the past & present vs. Future projections 
simulated from scientific models 

  77.8% 22.2%  

Export conclusions vs. Export raw data 22.2% 16.7% 50% 11.1%  
Using data already in the system vs. Input my own data 33.3% 22.2% 38.9% 5.6%  
Using it as a standalone interface vs. Combining it with 

other models I use 
22.2% 22.2% 44.4% 11.1%  

Asking questions using a chatbot vs. Selecting option in a 
UI 

 11.1% 44.4% 16.7% 27.8% 

No metadata displayed vs. Access to detailed metadata 5.6% 5.6% 27.8% 38.9% 22.2% 
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Table 3 presents the answers of the survey respondents to the bipolar Likert-scale statements (i.e., 
respondents’ perceptions along a continuum between two opposite ends). The data reveals clear 
patterns in user preferences across different interface and data presentation trade-offs. Users 
generally value high interactivity and detailed results — with 44.4% favouring interactivity over 
simplicity, and 50% preferring high-level results paired with detailed analysis. There is a strong 
preference for simple indications of uncertainty (61.1%), yet many also desire some level of 
detailed uncertainty statistics. Some wish to use it as a standalone application, but many also 
prefer to also combine it with other data they use. Finally, users show considerable interest in 
accessing detailed metadata, with 61.1% favouring some level of metadata over none. 

Question C 

 

Figure 4. Survey responses to visualisation outputs (Question C) 

With regards to visualisations, almost all the respondents were interested in spatial visualisations 
and time-series analysis. A large percentage were interested in bar charts, graphs with highlighted 
data points and textual representations (Figure 4). 

 

CO-DESIGN WORKSHOP FINDINGS 

The co-design workshop took place in February 2025, including a variety of stakeholders – 
presented in the following subsection. During the workshop the stakeholders were invited to 
propose already existing visualisation tools they use, including their opinions on their strengths 
and limitations. These were filled by the participants using an online collaborative whiteboard 
(Mural11 app) and are presented in Table 4. More details, regarding the workshop methodology and 
its findings can be found in the related deliverable D1.5 SURIMI toolbox’s co-design. 

 

 

11 https://www.mural.co/  

https://www.mural.co/
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Table 4. Existing tools reported by stakeholders 

Tool Strengths Limitations 
AC FishMap Explores regulations, 

designations, infrastructure 
across Europe’s 
northwestern waters 

Only covers the northwest 
region. Not real-time. 

ICES AdviceXplorer Advanced search using 
filtering such as assessment 
year, stock code, species. 
Various databases used in 
the search. 

Single stock-based 
perspective. Offers stock 
assessment summary 
outputs, but not detailed 
information. 

Geofish.be  Covers only the Belgian EEZ. 
Available only in Flemish 
language. 

VISTools by the Iliad project Strong science-industry 
partnership, bottom-up 
approach, focus on trust 
building and maintenance, 
effective address of industry 
concerns while enhancing 
scientific data and 
understanding. 

Not publicly open. 

EMODnet Map Viewer Various layers, add/retrieve 
data from EMODNET 
platform, variety of data 
(bathymetry, MPA, MSPs 
plans etc.) 

Missing data analysis and 
possibility to combine 
datasets. Incomplete 
datasets. 

ICES fisheriesXplorer Overview of ICES fisheries in 
an interactive manner. 

Still in development. 

Global Fishing Watch Map Open platform visualising 
vessel activity at sea. 

Difficulty in classifying the 
actual activity from the 
dataset (fishing vs transit), 
allows for 
misrepresentations. 

Insight (Fish-X project) Open access, show density of 
vessel presence and fishing 
gear detection. 

Limited geographical 
presence of fishing vessels 
available in the developed 
use case. 

OWEC: FiSMaDiM project web 
application 

Interinstitutional 
collaboration for enhanced 
data coverage. 

 

Seafloor footprint of Danish 
fishing 

Industry-science partnership.  

Reference Point Calculation Dynamic interface allowing 
users to upload stock data 
and calculated fisheries 
reference points 

Complicated for non-experts. 

 

https://acfishmap.eu/
https://ices-taf.shinyapps.io/advicexplorer/
https://www.geofish.be/
https://ocean-twin.eu/marketplace/lab/vistools
https://emodnet.ec.europa.eu/en
https://ices-tools-dev.shinyapps.io/fisheriesXplorer/
https://globalfishingwatch.org/map
https://insight.groupcls.com/map
https://giserver.cefas.co.uk/portal/apps/mapviewer/index.html
https://giserver.cefas.co.uk/portal/apps/mapviewer/index.html
https://ono.dtuaqua.dk/DDFAM/
https://ono.dtuaqua.dk/DDFAM/
https://shiny.bluematterscience.com/app/rpc
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Following the workshop, we analysed the common denominators in all the tools. The outputs of 
this analysis are shown in Table 5. Overall, these deal with two aspects. The first aspect has to do 
with the types of user visualisations offered, while the second has to do with the data offered by 
the tool and the subsequent geographical zones that the data refer to. More specifically, the tools 
already in use share the following characteristics: 

• Broad use of map visualisations. Almost all the tools offer a map as their main data 
visualisation interface. 

• Use of layers. Most of the solutions use layers on top of the map visualisation to allow the 
users for further data exploration. Layers, however, may include several types of input. 
For instance, they may include the illustration of different data types on the map, or they 
may indicate different types of data view (e.g. bathymetry). 

• Geographical focus area. Depending on the datasets used in those tools, different focus 
areas are displayed with data on the map. Most solutions focus on specific geographical 
areas, except for EMODNET and GlobalFishingWatch that offer a global focus. 

Table 5. Analysis of stakeholder tools 

Tool Map Layers Charts Geographical Area Datasets 
AC FishMap Yes Yes  Northwestern waters 

(close to UK) 
Regulations, Fish 
species, protected 
areas, other marine 
uses 

ICES 
AdviceXplorer 

Yes  Yes Greater North Sea 
(North Sea, 
Greenland, Iceland, 
Oceanic Northeast 
Atlantic) 

ICES Spatial Facility, 
Stock Information 
Database, Stock 
Assessment Graphs, 
Advice & Scenarios 
Database 

Geofish.be Yes Yes  North Sea Landings, fishing effort, 
fish stock 

VISTools by the 
Iliad project 

Yes   North Sea No insights due to 
restricted access 

EMODnet Map 
Viewer 

Yes Yes  World EMODNET Data 

ICES 
fisheriesXplorer 

Yes  Yes Greater North Sea ICES Library 

Global Fishing 
Watch Map 

Yes Yes  World AIS Data 

Insight (Fish-X 
project) 

Yes     

OWEC: FiSMaDiM 
project web 
application 

Yes Yes  UK VMS and AIS Data 
illustrating fishing effort 

Seafloor footprint 
of Danish fishing 

Yes   Danish waters AIS and VMS Data 

Reference Point 
Calculation 

No  Yes   

 

https://acfishmap.eu/
https://ices-taf.shinyapps.io/advicexplorer/
https://ices-taf.shinyapps.io/advicexplorer/
https://www.geofish.be/
https://ocean-twin.eu/marketplace/lab/vistools
https://emodnet.ec.europa.eu/en
https://ices-tools-dev.shinyapps.io/fisheriesXplorer/
https://ices-tools-dev.shinyapps.io/fisheriesXplorer/
https://globalfishingwatch.org/map
https://globalfishingwatch.org/map
https://insight.groupcls.com/map
https://giserver.cefas.co.uk/portal/apps/mapviewer/index.html
https://giserver.cefas.co.uk/portal/apps/mapviewer/index.html
https://ono.dtuaqua.dk/DDFAM/
https://ono.dtuaqua.dk/DDFAM/
https://shiny.bluematterscience.com/app/rpc
https://shiny.bluematterscience.com/app/rpc
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STAKEHOLDER MAPPING 

The participants of the co-design workshop were professionals representing a number of profiles, 
such as: 

• Scientific researchers and modellers 
• Policy makers 
• NGOs 
• Scientific advisory bodies 
• Fisheries advisory councils 
• Fisheries representatives 

This is also depicted in Figure 5, in the related pie chart indicating their participation in the survey 
questionnaire. 

 

Figure 5. Stakeholder self-identification 

Taking the above into consideration, the Data GUI end users come from a variety of backgrounds, 
ranging from modellers that have technical affinity to decision makers. The variety of user profiles 
is something that the Data GUI design shall take into consideration. 

 

EDITO INTEGRATION CONSIDERATIONS 

EDITO-Infra12 is the backbone public infrastructure for the EU Digital Twin of the Ocean (EU DTO). 
It combines the capabilities of existing marine data programmes, especially Copernicus Marine 
Service13 and EMODnet14. EDITO-Model Lab15 is one of the two sister projects (the other is EDITO-
Infra) under the European Digital Twin of the Ocean (EDITO, EU DTO). Its main aspiration is the 
development of the next generation of ocean numerical models and their integration into the 
infrastructure of EDITO-Infra. 

 

12 https://edito-infra.eu/ 
13 https://marine.copernicus.eu/ 
14 https://emodnet.ec.europa.eu/en 
15 https://edito-modellab.eu/ 
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Figure 6. EDITO Contribution Diagram 

The EU DTO initiative highly encourages the contribution of other ocean projects to the EDITO 
infrastructure. This can be done in different ways, as presented in the diagram of Figure 6. 
Contributions may take the form of (a) data, (b) processes, (c) services, and (d) tutorials (i.e., 
documentation pages). Services and processes are due to run in the EDITO cluster and are defined 
as follows: 

“A service is an interactive application (serving API and/or a graphical web interface). It can be a 
data science tool or an end-user application (decision making applications, What-If applications 
or focus applications) dedicated to anyone or to a specific community of users.”16 

“A process is a remote function that generates data, such as data transformation, pre/post-
processing, reanalysis, forecasts, detections, what-if scenarios, quality controls. It can be piped, 
scheduled, or triggered on-demand. Its inputs and output locations can be configured at runtime. 
In opposite to a service, it is not interactive during execution (it does not host a web server or UI).”17 
In other words, in contrast to processes, services refer to running tools and applications. 

It is expected that the Data GUI solution shall be integrated into EDITO as a service, therefore the 
integration process shall be the final step of the deployment and launch of the SURIMI Data GUI.  

 

  

 

16 https://docs.dive.edito.eu/articles/explore/glossary.html#edito-service 
17 https://ogcapi.ogc.org/processes/, https://docs.dive.edito.eu/articles/contribute/process-
playground.html  



 

 16 

REQUIREMENTS FROM SURIMI PARTNERS 

Apart from the aforementioned requirements, the SURIMI project partners – and especially the 
modellers - have expressed their own expectations from the Data GUI during the various 
meetings held during the first year of the project. These can be summarised as follows: 

• Users shall be able to export/download the datasets available. 
• Modellers should be able to run basic queries on the datasets through the User Interface. 
• The Data GUI should take into account that some data should be access restricted and 

therefore cannot be an open tool but shall require user authentication. 
• Model outputs can be exposed through the Data GUI for further data exploration from the 

end-users. With that in mind, the Data GUI shall be integrated with the Model GUI so that 
the user will have the choice to publish their data to the Data GUI for exploration. 
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3. DERIVED REQUIREMENTS 

In the previous chapter we presented the outcomes of the co-design workshop with relation to the 
Data GUI expectations, as well as the expectations from the SURIMI partners. In this section, the 
generated functional and non-functional requirements are presented. 

 

FUNCTIONAL REQUIREMENTS 

The functional requirements define the essential capabilities, behaviours, and interactions that 
the Data GUI must provide to meet the user needs and achieve its intended purpose. They are 
listed in Table 6. 

Table 6. Functional Requirements 

ID Requirement Description 

FR1 

Data Ingestion 

The system shall connect to external data sources for data 
updates. 

FR2 The system shall support metadata tagging (e.g., source, region, 
period, data quality). 

FR3 The system shall allow the integration with a variety of data sources 
(databases or simple files). 

FR4 Data 
Categorisation 

The system shall distinguish between ecological, social, and 
economic data layers. 

FR5 
Data 
Visualisation 

The system shall allow users to generate interactive maps 
displaying temporospatial data (stemming from Table 2).  

FR6 
The system shall support different chart types including bar charts, 
line charts, etc. (stemming from Table 2). The system could support 
advanced chart types including box, violin, and bubble plots. 

FR7 Data Export The system shall allow users to download data in raw format. 

FR8 User 
Management 

The system shall enforce user authentication and access control to 
ensure that data is accessible only to authorised users. 

FR9 
User Interaction 

The system shall allow users to save and share visualisation 
configurations via unique URLs or exports. 

FR10 The system shall allow users to run basic queries on the data. 

FR11 Simplicity The tool shall provide a clean, intuitive UI with a minimal learning 
curve. 

FR12 Dataset 
Management The system shall allow users to manually edit or enrich metadata. 

FR13 Model Outputs The raw outputs of the models can be further explored and 
analysed through the different visualisation options of the system. 

FR14 EDITO 
Integration The system shall be integrated into the EDITO platform. 
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NON-FUNCTIONAL REQUIREMENTS 

The non-functional requirements specify the quality attributes and constraints of the system—
such as performance, reliability, scalability, and usability—that determine how well it delivers its 
functionality. In other words, the functional requirements – presented in the previous section - 
describe what the system must do (its capabilities and services), while the non-functional 
requirements define how well the system shall perform these. Table 7 presents the latter. 

Table 7. Non-Functional Requirements 

ID Requirement Description 

NF1 Security System access must be restricted to authenticated and authorised 
users only. 

NF2 Performance 
The system shall load standard visualisations (maps, charts) in 
under five seconds for datasets with up to 10,000 records for fifty 
concurrent users. 

NF3 Scalability 
The system should be able to cope with an increased number of 
connected users, but also an increasing size of datasets and 
system complexity without any performance degradation. 

NF4 Availability Users must be able to access their data assets at any moment with 
99% reliability. 

NF5 

Usability & User 
Experience 

The system should have an intuitive and user-friendly User 
Interface (UI) for a smooth User Experience (UX). 

NF6 It should offer comprehensive data visualisations and metrics. 

NF7 
The system shall be usable by marine scientists, policy makers, 
and local stakeholders with minimal training (max 2 hours). 

 

 

JUSTIFICATION BEHIND REQUIREMENT S 

The previous chapter presented the context in which these functional and non-functional 
requirements were produced. More specifically, the key source points behind the generation of the 
requirements can be described as: 

Point 1. Requirements set by SURIMI partners, especially modellers. 
Point 2. Common denominators identified in tools already in use by co-design workshop 

participants. 
Point 3. Visualisation preferences identified by pre-workshop survey responses. 
Point 4. Data visualisation requirements from SURIMI dataset, as presented in Table 2. 

Table 8 presents a mapping between each Functional Requirement (FR) or Non-Functional 
Requirement (NF), the relevant Source Point (1, 2, 3 or 4) and the appropriate justification behind 
the requirement generation. 
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Table 8. Requirements Mapping 

Source  Requirement (FR/NF) Justification 
Point 1 – Modellers want 
dataset export 

FR7 Data Export Users require the ability to 
download datasets in raw 
format. 

Point 1 – Modellers want to 
run basic queries 

FR10 Basic Queries Allows modellers to explore 
datasets without coding. 

Point 1 – Closed data 
requires authentication 

FR8 User Management, NF1 
Security 

Ensures access is 
restricted to authorised 
users for sensitive 
datasets. 

Point 1 – Model outputs 
should be exposed 

FR13 Model Outputs Exploration, 
FR5 Interactive Maps, FR6 
Charts 

Enables end-users to 
explore model results via 
maps/charts. 

Point 2 – Broad use of maps 
in existing tools 

FR5 Interactive Maps, NF6 
Comprehensive Visualisations 

Maps are the standard 
interface in fisheries tools. 

Point 2 – Use of layers on 
maps 

FR4 Data Categorisation, FR5 
Interactive Maps 

Supports layered 
ecological, social, and 
economic data. 

Point 3 – Preference for 
maps and time series 

FR5 Interactive Maps, FR6 
Charts 

Users strongly prefer maps 
and line/bar charts for 
temporal patterns. 

Point 3 – Interest in bar 
charts, highlighted points, 
textual outputs 

FR6 Charts Broadens charting options 
to meet varied user needs. 

Point 3 – Interactivity 
valued over simplicity 

FR9 Save Configurations, FR11 
Simplicity, NF5 Usability & UX 

Dashboards must be 
interactive yet intuitive. 

Point 3 – Users want simple 
but some detailed 
uncertainty indicators 

FR6 Charts, FR13 Model Outputs 
Exploration 

Visualisations must reflect 
uncertainty in both basic 
and advanced ways. 

Point 3 – Interest in 
metadata 

FR2 Metadata Tagging, FR12 
Dataset Metadata Management 

Metadata is critical for 
trust, transparency, and 
traceability. 

Point 3 – Desire to combine 
outputs with external data 

FR1 Data Ingestion, FR3 
Integration with Sources, FR14 
EDITO Integration, NF3 
Scalability 

Requires combining 
multiple datasets and 
tools. 

Point 4 – Expected 
visualisations (line, bar, 
pie, heatmaps) 

FR6 Charts, FR5 Interactive 
Maps 

Supports the wide range of 
user-expected visualisation 
types. 

Point 4 – Multi-dimensional 
tables (species, year, area, 
etc.) 

FR6 Charts & Tables Supports detailed tabular 
data exploration. 

Point 4 – Categorical 
comparisons and country-
level maps 

FR6 Charts, FR5 Interactive 
Maps 

Enables categorical and 
regional comparisons. 

Point 4 – Multiple 
dashboards possible 

FR9 Save Configurations, NF5 
Usability & UX 

Users can tailor 
dashboards for their needs. 
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4. ARCHITECTURE & DESIGN  

The architecture and design of the Data GUI establish the foundation for how data is organised, 
accessed, and transformed into actionable insights. The metadata backbone of the SURIMI Data 
Lake is expected to offer consistent data interpretation and trust, and at the same time transform 
datasets into clear, interactive visualisations.  

Building on this foundation, the following sections outline the conceptual architecture of the Data 
GUI and justify the selection of tools that best support metadata management and data 
visualisation capabilities. 

CONCEPTUAL ARCHITECTURE 

The conceptual architecture is designed to provide a seamless framework for discovering, 
accessing, and visualising the complex datasets of the SURIMI Data Lake – displayed in Figure 7. 
The SURIMI Data Lake may include data available in a variety of formats, ranging from simple CSV 
files to relational databases (such as PostgreSQL) and timeseries databases (e.g., influxdb).  

At the core of the architecture lies the Data Catalogue serving as the central inventory for indexing, 
organising, and describing the available data assets, thus offering their metadata, lineage, 
ownership and access policies. In addition to this, the Data Visualisation tool translates raw 
datasets into intuitive and interactive graphics, enabling users to explore patterns, trends, and 
insights with clarity. For both components, we have assessed the latest open-source solutions 
that exemplify the current state of the art in data management and visualisation technologies. This 
is presented in the following sections. 

Together, these components create an integrated environment that not only supports efficient 
data management but also empowers stakeholders —from technical experts to decision makers 
and business stakeholders— to leverage data for analysis, modelling, and evidence-based action. 
The system is extensible, allowing the seamless integration with other databases, but also the 
direct upload of datasets in the form of CSV files. 

 

Figure 7. High-level Architecture 
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DATA VISUALISATION TOOLS 

Data visualisation tools transform raw information into interactive charts, dashboards, and 
applications that enable faster decision-making and storytelling. Thanks to these features, they 
can be a powerful tool for decision makers, modellers and scientists. There is a variety of available 
open-source solutions from lightweight SQL-driven dashboards to fully customisable, code-based 
data visualisations.  

Choosing the right tool in the context of SURIMI highly depends on criteria such as ease of use, 
interactivity, extensibility, and the complex nature of the SURIMI data. SURIMI’s social, ecological, 
biological and economic data, collected at different scales and resolution, are to be visualised 
within the User Interface. As presented in Table 2, a list of expected visualisation options was 
developed following an analysis of the available datasets. With that in mind, the appropriate 
visualisation tool was selected, thus ensuring that the above-mentioned requirements are 
fulfilled. Table 9 presents a comparative analysis performed to help in the selection process. The 
first column presents the different focus points of the comparative analysis, which are then 
mapped to the equivalent Functional Requirements (FRs) - as previously defined in Table 6.  

Table 9. Comparison of Data Visualisation Tools 

Feature/ 
Requirement 

Metabase Grafana Apache Superset Kibana 

Focus More-business, 
non-technical 
focus, allowing 
easy data 
exploration 

Focused on 
infrastructure 
monitoring, 
real-time 
metrics and 
alerts 

Ideal for data 
analysts in need of 
highly 
customisable 
dashboards 

Focused on 
real-time log 
monitoring, 
system health 
and security 

Custom 
Queries (FR10) 

Yes, built-in 
easy-to-use 
query builder, 
and SQL editor 
too 

No Yes, SQL editor 
(SQL Lab) 

Kibana Query 
Language editor 

Ease of Use 
(FR11) 

High Low, designed 
for more 
technical users 

Medium, designed 
for 
analysts/technical 
users 

Low, due to its 
technical focus 

Visualisations 
(FR5, FR6) 

Users can 
explore data on 
their own by 
creating 
dashboards 
using a 
multitude of 
visualisation 
options 

Highly 
customisable 
dashboards for 
monitoring and 
real-time 
monitoring 

Powerful, yet 
complex 
dashboards that 
require a learning 
curve. Large 
variety of 
visualisation 
options 

Focused on 
time series, 
logs, geospatial 
visualisations 

Data Import 
(FR1, FR3) 

Database 
connections, 

Database 
connections 

Database 
connections, 
simple CSV upload 

Only 
Elasticsearch 
connection 
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simple CSV 
upload 

Data Export 
(FR7) 

Yes No Yes Yes 

User Access 
(FR8, NF1) 

Basic role 
structure 

Basic role 
structure (free 
version) 

Granular with 
detailed 
permissions 

Basic, advanced 
offered in paid 
version 

Scalability, 
Performance 
(NF1, NF2) 

Scales 
moderately 
well, ideal for 
medium teams 

Scales well for 
time-series, 
real-time data 

Scales well for 
enterprise 
environments 

Scales well for 
log, event 
analytics 

Community 
Support 

Strong 
community, 
very active on 
GitHub 

Large and active 
community 

Active community 
backed by the 
Apache 
Foundation 

Strong 
community in 
the Elastic 
Stack  

 

According to the comparative analysis presented in the table above, Metabase and Apache 
Superset supersede the other two tools in relation to a number of requirements established in the 
Functional Requirements section of this report. In addition to this, they both support a plethora of 
different visualisation types, ranging from tables, bar and pie charts to maps and scatter plots. In 
this manner, they can accommodate the visualisation needs of the SURIMI data, as presented 
previously in Table 2. 

Therefore, we conducted a more thorough analysis between these two tools to finalise our 
decision regarding the appropriate tool selection for the Data Visualisation tool of the SURIMI Data 
GUI. To this end, sample datasets from the SURIMI Data Lake were integrated into both solutions 
to evaluate their applicability within the project context and to offer a comparative assessment 
between the two tools. Following this methodology, the ideal candidate for the SURIMI Data GUI 
was selected. The following subsections present the results of this assessment.  

 

METABASE 
Metabase is an open-source data visualisation tool designed for a variety of end-users (spanning 
from decision makers to data analysts and modellers) wishing access to dashboards to gain 
insights about data without necessarily the expectation of having technical expertise (e.g., SQL 
knowledge).  

It offers a straightforward onboarding process — after pulling the Docker image and running the 
container, the setup wizard launches in the browser, guiding the administrator through basic 
configurations, including connecting to a PostgreSQL database where the SURIMI sample datasets 
were stored. Metabase also makes it easy to upload CSV files directly through its interface for 
quick analysis. In this manner, some SURIMI datasets were directly uploaded as CSV files. 

The tool is accompanied by an Admin portal (Figure 8), allowing administrators to manage users 
and their permissions. Users access Metabase through a secure login process, where they 
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authenticate with their registered email and password before gaining access to dashboards and 
reports.  

 

 

Figure 8. Metabase: Admin Portal 

The application supports data integration primarily by connecting to a wide range of databases 
(Figure 10) but it also allows users to bring in data by uploading CSV files (Figure 9).  

 

Figure 9. Metabase: Database connection 

This is an important feature, allowing users to upload their own datasets ad-hoc for further data 
exploration by combing data already in SURIMI with external datasets. 

 

Figure 10. Metabase: CSV Data Upload 
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Once the datasets are integrated, users can explore them by either writing SQL queries or using 
the built-in Query Builder, as presented in Figure 11.  This dual approach accommodates both 
technically proficient users who prefer direct query formulation and non-technical users who 
benefit from a more guided, visual exploration of the data. 

 

 

Figure 11. Metabase: Query Builder 

Dashboards are subsequently generated by assembling multiple queries and visualisations into a 
single user interface (Figure 12). These dashboards enable users to monitor different metrics 
simultaneously, compare data across multiple perspectives, and gain actionable insights through 
an interactive and consolidated view of their datasets. A diverse range of chart types, including bar 
charts, line charts, pie charts, scatter plots, and pivot tables, allowing users to select the most 
appropriate visualisation to effectively represent their data. 

 

Figure 12. Metabase: Example Dashboard Creation 
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Figure 13. Metabase: Download chart data 

 
Figure 14. Metabase: Download raw table data 

 

Metabase provides data export capabilities to facilitate further analysis and reporting. Firstly, 
users can export visualisations directly from dashboards in various formats, such as PNG or CSV, 
as shown in Figure 13. Additionally, the raw underlying data can be exported either from query 
results or directly by accessing the data tables, enabling deeper offline analysis or integration with 
other tools (Figure 14). These export features enhance flexibility, allowing stakeholders to work 
with both processed visual summaries and detailed datasets as needed. 

 

APACHE SUPERSET 
 

 

Figure 15. Superset: User administration 

Apache Superset is an open-source data visualisation platform, similar to Metabase, allowing 
users to query, explore and analyse datasets via an interactive web interface that allows 
dashboard generation. 

Apache Superset’s Docker onboarding is slightly more involved than the one in Metabase, requiring 
configuration of environment variables and initialisation commands, but the official Docker 
Compose setup streamlines the process. Once running, Superset allows connection to the same 
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PostgreSQL instance – where the SURIMI sample datasets were stored- for dataset access and 
supports CSV uploads via its dataset upload feature, though this step is less guided and requires 
navigating through the interface. 

Unlike Metabase, it does not have a dedicated Admin portal, however the user acting as the 
administrator, i.e., the highest privileged account of the platform, manages user accounts, their 
roles and group allocations (Figure 15). 

 

Figure 16. Superset: SQL Lab 

In Apache Superset, the process of creating a queryable dataset for chart generation is 
comparatively more complex than in Metabase, as it often requires manual configuration and 
precise dataset definitions. Unlike Metabase’s low-code Query Builder, Superset typically 
demands a working knowledge of SQL to construct and refine queries before visualisations can be 
generated (Figure 16). Still, users can also create datasets using the available table data as source 
(Figure 17) and create diagrams using the Create Chart (Figure 18) functionality – though a bit more 
complex as a process than the equivalent ones in Metabase.  

 

 
Figure 17. Superset: New dataset 

 
Figure 18. Superset: New Chart 

Upon chart creation, they can be added to an existing or new dashboard, thereby leading to 
dashboards that include a variety of chart visualisations, such as the one depicted in Figure 19. 
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Figure 19. Superset: Example Dashboard 

Similarly to Metabase, Superset allows data export in various formats. As Figure 20 indicates, 
users may download data directly from tables using SQL queries. They may also export charts - 
as images - and/or the chart data - as CSV/Excel files (Figure 21). 

 

 
Figure 20. Superset: Download raw data 

 
Figure 21. Superset: Export Chart and/or Data 

 

Following the detailed analysis of both tools, the most suitable solution for SURIMI seems to be 
Metabase for the following reasons: 

Ease of use (NF5, NF6 in Table 7). Metabase was designed for non-technical users, therefore data 
exploration and dashboard creation are rather straightforward processes. 
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Learning curve (NF7 in Table 7). Similarly, through its easy-to-use interface, Metabase allows users 
to explore data quickly. 

If more advanced visualisations are needed, including box or bubble plots, Apache Superset can 
be added to the SURIMI platform.  

In conclusion, Metabase prioritises simplicity and accessibility, offering a user-friendly interface 
and a low-code Query Builder that allows non-technical users to explore data and build 
dashboards without prior SQL knowledge. 

 

DATA CATALOGUE TOOLS 

A data catalogue offers a centralised inventory of datasets enriched with all relevant metadata, 
lineage, and governance features, enabling users to search and trust the data they need. There is 
a plethora of data catalogue solutions that have gained traction by offering powerful capabilities. 
Tools such as Apache Atlas, DataHub, Amundsen, and OpenMetadata, take diverse approaches 
to metadata management, lineage tracking, and data discovery—ranging from governance-heavy 
frameworks to lightweight search-driven solutions. Understanding their strengths, weaknesses, 
and best-fit use cases is essential for selecting the right catalogue for the SURIMI project. 

The criteria for the Data Catalogue selection in SURIMI include the ease of use and intuitive 
exploration of data and their respective metadata, but also the open-source and free nature of the 
solutions. We focused on five functional requirements presented previously in Table 6: generating 
rich metadata tagging (FR2); enabling datasets to be categorised into domains such as ecological, 
economic, or social layers (FR4); exporting or exposing raw metadata (FR7); having a well-thought-
out UI, simple and usable (FR11); and enriching and editing metadata manually (FR12). Besides 
the ones mentioned above, more general technical abilities such as lineage, extensibility, search, 
profiling, and integration with various data sources were also considered. 

With an emphasis on manual and automatic metadata ingestion, lineage tracking, and large-scale 
data operations, DataHub emerged as the most rounded and domain-appropriate tool for the 
SURIMI context. Created initially at LinkedIn, DataHub was designed to scale at the enterprise 
level, with capabilities including change tracking, impact analysis, and Kafka-based metadata 
event streaming. It supports rich metadata tagging and domain modelling, through APIs, CLIs and 
its front-end user interface, that is modern and provides capabilities for adaptation to specific use 
cases, for example in the marine and ecological domains. Thus, working together, analysts, 
domain experts, and engineers become more efficient. That said, DataHub is very extensible and 
would suit an organisation with strong data engineering capabilities and metadata infrastructure 
requirements at the advanced level. 

OpenMetadata supports quite extensive custom metadata tagging where users can define 
glossaries of terms, custom domain-specific tags, and enrich datasets by tagging manually or 
automatically. On the user side, OpenMetadata offers a modern and intuitive interface that 
requires neither technical knowledge nor training. OpenMetadata also supports data profiling and 
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data quality through test cases, making it useful in scientific and operational data environments 
where data accuracy and completeness are paramount. 

Apache Atlas is more about enterprise governance of data, especially in big data and Hadoop 
ecosystems. It supports excellent metadata classification and lineage and audit logging, but 
somehow it is less intuitive and has less extensibility for ecological or scientific metadata 
modelling when compared with OpenMetadata or DataHub. For teams not deeply entrenched 
within the Hadoop ecosystem, the setup and customisation overhead may be simply too high 
relative to what is gained, especially in environments where domain- and metadata-structure 
flexibility is valued. 

Lastly, Amundsen is the most lightweight of all. It would be great for simple data discovery and 
indexing, but not for enriching with rich metadata, imposing intricate categorisation, or tracing 
lineage. While its simplicity and ease of use are commendable, it does not support features 
needed for handling and organising multi-angled datasets typical to fisheries and the marine 
sciences – such as time-series stock assessments, habitat mapping, or integration of 
socioeconomic indicators. 

With all that in mind, the following table (Table 10) includes a comparative analysis of the proposed 
solutions: 

Table 10. Comparison of Data Catalogue Tools 

Feature / 
Requirement 

DataHub OpenMetadat
a 

Apache Atlas Amundsen 

FR2 - Metadata 
Tagging 
(custom 
metadata, 
tags, 
enrichment) 

Extensive support via 
schemas, tags, 
glossary, manual edits 

Rich support 
for custom 
metadata, 
glossary, 
tagging 

Supports 
classifications and 
custom types 

Basic tags, 
limited 
extensibilit
y 

FR4 - Data 
Categorisation 
(ecological, 
social, 
economic 
layers etc.) 

Supports via 
tags/domains/glossari
es 

Flexible 
domains and 
taxonomy-
based 
modeling 

Requires explicit 
modeling in types 
or taxonomy 

Workaroun
d via tags 

FR7 - Data 
Export (raw 
metadata) 

Metadata export via 
API & directly from the 
UI 

REST API, CLI, 
and UIs 

REST APIs and type 
import/export 

Basic API 
access 

FR11 - 
Simplicity / UI 
Design 

Clean, collaborative, 
user-friendly 

Modern UI 
with shallow 
learning curve 

Complex, admin-
heavy 

Simple and 
easy-to-
navigate 

FR12 - 
Metadata 
Management 
(edit/enrich) 

Manual & 
programmatic editing 

Supports 
editing via UI 
and API 

With custom 
types/classificatio
ns 

Mostly 
static, 
limited to 
tags 
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Metadata 
Lineage (data 
flow, 
column/proces
s level) 

Strong, supports 
column & dataset 
lineage 

Good support 
for 
table/column 
lineage 

Strong in process 
lineage (esp. 
Hadoop) 

Limited, 
mostly 
table-level 

Metadata 
Ingestion 
(sources & 
connectors) 

80+ connectors (dbs, 
ETL, dashboards, etc.) 

Broad 
connector 
ecosystem, 
actively 
growing 

Focused on 
Hadoop 
ecosystem 

Limited 
built-ins, 
relies on 
ingestion 
framework 

FR8, NF1 - 
RBAC / Access 
Control / 
Governance 

Role-based access 
and policies 

Role, team, 
policies in UI 

Built-in with 
governance focus 

Basic 
support 

Search & 
Discovery 

Powerful Elastic-based 
search 

Rich, faceted 
search 

Good, driven by 
types/classificatio
ns 

Lightweight 
search 

Glossary & 
Business 
Terms 

Full glossary support Glossary, 
terms, 
annotations 

Taxonomies & 
types 

Tags only, 
no 
business 
glossary 

Community / 
Ecosystem / 
Docs 

Active OSS + 
commercial support 
(Acryl) 

Active, 
growing OSS & 
vendor 
support 

OSS, limited 
community 

Small 
community 

NF2, NF3 
Scalability / 
Performance 

Horizontally scalable, 
used at LinkedIn-scale 

Scales well, 
modern stack 

Scales with effort, 
Hadoop tuned 

Lightweight
, not for 
heavy 
workloads 

 

To conclude, for developing an all-encompassing ecological and fishery data catalogue that 
should cover diverse domains and serve the dual purpose of scientific and policy-related data use, 
DataHub stands out as the most appropriate choice. It carries a balance of features that are easy 
to use, extensible, and provides governance, making it well suited to guide the metadata-driven 
approach for managing the project’s ecological and multidimensional datasets. In comparison, 
OpenMetadata is suited more when one needs to give utmost importance to metadata validations. 
Although Apache Atlas and Amundsen both possess qualities worth considering, they fall short in 
meeting the functional and domain-specific needs of SURIMI. 

 

COMPARATIVE ANALYSIS OF DATAHUB AND OPENMETADATA 
The side-by-side implementation of DataHub and OpenMetadata with a sample dataset of the 
SURIMI Data Lake assisted in helping us decide on the best metadata cataloguing platform for the 
ecological and fishery-related data ecosystem. 
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DataHub and OpenMetadata are both open-source metadata platforms with active communities, 
that support contemporary data governance, discovery, and collaboration. Both systems present 
a modular and extensible architecture, allowing for metadata ingestion from different data 
sources, ranging from relational databases, data lakes, business intelligence tools, and more. In 
setup, we found DataHub to be developer-friendly with a guided onboarding experience. It 
provides a Docker-based deployment with sample pipelines pre-configured, and the UI has 
interactive wizards that guide the users for the addition of services and ingestion jobs. In practice, 
it recognised our PostgreSQL instance on the spot and guided us through a nearly zero-
configuration ingestion of the SURIMI dataset that was stored in PostgreSQL. 

OpenMetadata, compared to the other tool, had the same complexity to run and configure, through 
a Docker-based deployment. In practice, it offered a similar level of ease when it came to data 
ingestion. We were able to configure the connection to PostgreSQL and ingest the dataset directly 
through the OpenMetadata interface, without writing any YAML files or running CLI commands. The 
dataset was ingested successfully, complete with schema metadata and column-level details.  

While the overall interface in DataHub is somewhat more technical in tone, the ingestion process 
of both tools was smooth, requiring only a few clicks. 

 

Metadata Enrichment and Tagging 

A foremost requirement for the SURIMI project is the option to enrich metadata with manual 
intervention - assigning domain-specific tags (such as “ecological”, “economic”, “threatened 
species”), glossaries, and ownership. DataHub was rather good for such a task. After ingesting the 
dataset, we were able to:  

• Add descriptions at column level  
• Assign multiple tags (e.g., “Biology”, “Ecology”, “Marine Traits”)  
• Assign ownership and domain  
• Associate glossary terms with fields 

All these actions were conducted intuitively via the User Interface (UI) and required neither code 
nor configuration files (Figure 22). Equally important, DataHub complements this intuitive UI-
driven enrichment with strong support for programmatic updates through its APIs and CLI tools, 
enabling a seamless blend of manual and automated metadata management. The custom 
concept of Domains within DataHub also assisted us in grouping the dataset into what becomes a 
larger ecological data collection—handy for segmenting datasets either by purpose or 
department.  
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Figure 22. Column-level enrichment in DataHub: descriptions, tags, glossary terms, and ownership. 

OpenMetadata supports metadata enrichment such as tags and ownership; however, its UI tends 
to be somewhat fragmented. Some types of enrichments (like descriptions) indeed allow direct 
editing in the UI, while others, such as tags or glossary terms, call for predefining those entities 
(Figure 23). For less experienced users or domain scientists, this is a spot of friction that DataHub 
does not have. 

 

Figure 23. - Enriched dataset in OpenMetadata with domain, tier, tags, and glossary terms assigned. 

Glossary Feature Comparison 

While OpenMetadata and DataHub both offer user-friendly interfaces for creating and assigning 
glossary terms, DataHub, treats glossaries as first-class, code-manageable resources (Figure 24). 
It allows user teams to define, store, and update glossary terms through YAML files, APIs, or the 
metadata change proposal (MCP) system. These features enable glossaries to be versioned, 
reviewed, and deployed as part of structured metadata governance processes. DataHub’s 
glossary management is, thus, far better aligned with modern data engineering practices and 
large-scale metadata operations.  
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Figure 24. Glossary terms grouped under "Fishery Glossary" in DataHub, showing structured modelling options. 

In comparison to this, OpenMetadata’s glossary system lacks the depth and control needed for 
scalable, team-based governance. Glossaries in OpenMetadata are primarily managed manually 
via the UI (Figure 25), with limited support for integration into broader metadata workflows. There 
is no built-in mechanism for version-controlling glossary terms, validating changes across 
environments, or managing glossary lifecycles through pipelines or CI/CD tools. This limits its 
applicability in complex domains—such as ecological or policy-driven metadata—where 
definitions may evolve over time or require approval workflows. 

 

Figure 25. Fishery glossary in OpenMetadata, listing the same domain-specific terms used in DataHub 

For projects where glossary terms play a central role in ensuring consistency—such as tagging 
fishery datasets with ecological, regulatory, or economic meanings—DataHub provides a more 
robust, maintainable, and automation-ready foundation. 

User Management and Access Control Comparison 

When it comes to user management and access control, DataHub and OpenMetadata take 
different approaches, reflecting their respective design philosophies. OpenMetadata provides a 
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robust, role-based access control (RBAC) system out of the box, with an emphasis on usability and 
team collaboration. Roles such as "Admin", "Data Steward", and "Data Consumer" can be 
assigned directly through the UI, and permissions can be scoped at the level of services, tables, or 
other metadata entities. Users can also be grouped into teams or departments, and ownership can 
be assigned at both the dataset and column levels. Authentication is supported via multiple 
providers, and the UI allows full visibility into who owns, manages, or contributes to each asset. 

DataHub also offers RBAC, with its user management capabilities to be more straightforward in 
the default open-source version. Role assignment and fine-grained permission controls are 
available through the UI but some features—such as dynamic access policies or team-based 
ownership—require custom configuration. In the open-source edition, user and group 
management is functional but less exposed through the UI. However, DataHub does support 
integration with external identity providers (e.g., LDAP, Okta, Google SSO), and its metadata 
ownership and policies can be defined programmatically as part of ingestion or through API calls. 

In summary, DataHub offers flexible but less UI-driven control, with stronger capabilities available 
in its enterprise tier, while OpenMetadata provides a rather complete and accessible user and role 
management system for collaborative governance. 

Lineage and Discovery 

Both tools provide data lineage visualisation that is crucial for tracing how datasets are sourced, 
transformed, and consumed. Lineage is an essential feature and probably the strongest feature of 
DataHub (Figure 26). The lineage graph is visually rich and interactively displays upstream and 
downstream entities. However, since in our case, the dataset was ingested from PostgreSQL 
without any ETL tool18, there was really nothing upstream in the lineage. For the complete 
experience, DataHub expects orchestration systems to feed lineage metadata. 

 

Figure 26. Simple lineage view in DataHub centered on the sample table 

 

18 software designed to handle the Extract, Transform, Load (ETL) process 
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OpenMetadata offers a cleaner, if somewhat less full, lineage view. It does rely on connectors (e.g., 
Airflow, Spark) to enrich the graph but also supports manual lineage definitions so domain experts 
can define connections between datasets when these aren't captured automatically (Figure 27).  

 

Figure 27. Lineage view for the sample table in OpenMetadata. 

Search capabilities in both tools are efficient and user-friendly, although Datahub goes even 
further and offers a more detailed “advanced filtered” search experience. Both provide semantic 
filtering based on glossary terms and domains, which feels more in sync with cross-domain fishery 
data use cases (Figure 28, Figure 29). 

 

Figure 28. DataHub’s search results include applied metadata and documentation. 
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Figure 29. Search interface in OpenMetadata includes metadata filters and extra details 

 

UI Usability and Collaboration 

In respect to the user, DataHub offers a polished interface that fosters collaboration among 
engineers, data stewards, and domain experts. This design ensures intuitive navigation with editing 
feeling seamless across the platform. So, for example, when uploading a sample dataset, we could 
proceed immediately to editing its metadata, assigning glossary terms, viewing profiling statistics, 
and ownership details from the same screen. 

The OpenMetadata UI is practical and information-dense, but there are some instances where the 
user is expected to load a new panel to edit tags or glossary terms or jump through sections, with 
some actions feeling rather technical in nature. Conversely, DataHub provides better visibility of 
backend metadata events, which can serve large-scale operational teams well. 

Comparison Outcomes 

Both DataHub and OpenMetadata are powerful metadata inventory tools with each possessing 
features tailored to certain organisational needs. However, under our present circumstances, 
where the management of fishery, ecological, marine, and socioeconomic datasets is concerned, 
DataHub seems to be the most suitable choice. Friendly in its UI, it provides what looks like a 
simpler setup and ingest mechanism with a much stronger and needed support for manual and 
programmatic metadata enrichment, which is essential in research and scientific fields where 
automated metadata pipelines are of the utmost importance. This support for semantic metadata 
through glossary terms, domains, and tags can provide a much stronger dissecting of the data 
assets in line with their goal of representing complex, multidimensional data. However, if it comes 
down to situations where validating metadata and streamlined user management are important, 
then OpenMetadata is the one to choose. Considering the ease of use and more enhanced 
programmatic features as well as being very significant in domain modelling, DataHub was chosen 
to be the data catalogue of SURIMI. 
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CONCLUSION & NEXT STEPS 

The development of the SURIMI Data Graphical User Interface (Data GUI) represents a critical step 
in enabling stakeholders to visualise and analyse project data efficiently. Guided by the technical 
specifications established in this report, the Data GUI will build upon the SURIMI Data Lake (Task 
2.2) and provide an accessible interface for exploring data across multiple scales and resolutions 
along with their metadata, lineage, and ownership. 

As part of this work, different data catalogues and visualisation tools were reviewed and 
compared, leading to the selection of those most suited to the complex nature of the SURIMI data 
and aligned with the expectations of the end users, presented in requirements sections of this 
report. This ensures that the Data GUI delivers practical value to its diverse stakeholders. 

Looking ahead, the Data GUI will be finalised and evaluated during the co-creation workshop 
scheduled for Month 24 of the project. An important requirement of this work is the integration of 
the Data GUI into the EDITO infrastructure, which represents the final step towards ensuring that 
SURIMI outcomes are embedded in the wider European Digital Twin Ocean ecosystem. 
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