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Automating the Generation of Domain-Specific 
Grafana Dashboards Using Metadata from a Urban 
Digital Twin Catalog 

Modern data-driven infrastructures rely on 
data catalogs to manage heterogeneous da-
tasets and further digital resources. While 
data catalogs enable structured registration, 
discovery, and governance of digital re-
sources, the transition from cataloged data to 
operational monitoring and visualization en-
vironments remains largely manual. The reg-
istration of a new sensor or dataset in a do-
main-specific data catalog currently requires 
the manual creation and configuration of cor-
responding monitoring dashboards. This in-
cludes defining panels, queries, visualiza-
tions, alert rules, and layout structures. Such 
manual processes are time-consuming and 
require technical expertise. Moreover, they 
limit scalability and hinder the rapid deploy-
ment of standardized monitoring solutions 
across different applications, including Urban 
Digital Twins. 

 

To address this challenge, this thesis will investigate automated dashboard instantiation 
based on structured metadata from SDDI1 data catalogs and sensor data properties (e.g. 
sensors in Munich and Hamburg IoT platforms). The primary objectives are to conceptualize, 
develop, and evaluate an automated methodology for generating domain-specific dash-
boards based on the metadata stored in urban data catalogs. When a sensor is added to 
the SDDI catalog and assigned to a specific domain, the developed methodology will auto-
matically select the appropriate dashboard template and generate a fully configured dash-
board instance, for example, in Grafana. Additionally, the thesis will analyze the metadata 
structures required for automated dashboard generation and define a reusable template 
model for domain-specific dashboard blueprints within Grafana. 

 

 

 
1 https://www.asg.ed.tum.de/gis/projekte/sddi/ 
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