Cristian Jara-Figueroa 
  
Ariel Noyman 
  
Arnaud Grignard 
  
Gama-Brix 
  
Coupling 
  
Gama Days 
  
Frédéric Amblard 
  
Kevin Chapuis 
  
Alexis Drogoul 
  
; Benoit 
  
Dominique Longin 
  
GAMA-Brix; Coupling GAMA models with CityScope tables

Keywords: urban planning, simulation, web application

de niveau recherche, publiés ou non, émanant des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

As a spatially explicit agent-based simulation software, GAMA-platform is especially suited for simulating complex urban environments [START_REF] Alonso | Cityscope: a data-driven interactive simulation tool for urban design. Use case volpe[END_REF][START_REF] Grignard | GAMA 1.6: Advancing the art of complex agent-based modeling and simulation[END_REF]. Models built for these environments typically rely on a large number of parameters, with specific constraints due to idiosyncratic preferences of local stakeholders. A recent trend in urbanism has shown that the power of simulations is not in optimizing planning needs but in supporting decision making by motivating professionals and nonprofessionals to engage in a discussion through collective exploration of urban models [START_REF] Noyman | Finding places: HCI platform for public participation in refugees' accommodation process[END_REF][START_REF] Zhang | Real-time machine learning prediction of an agent-based model for urban decision-making[END_REF][START_REF] Noyman | Reversed urbanism: Inferring urban performance through behavioral patterns in temporal telecom data[END_REF][START_REF] Noyman | Cityscopear: urban design and crowdsourced engagement platform[END_REF]. This process usually involves multiple users changing model parameters and discussing the results in real-time. Yet, collective exploration of GAMA models of urban environments has been challenging due to the lack of a framework that allows users to share not just their models but also the configuration of the parameters. Here we introduce GAMA-Brix, a GAMA library that couples GAMA models with CityScope [7] to allow multiple stakeholders to collectively explore urban models. To achieve this, GAMA-Brix defines a set of species that act as 'observers,' which report simulation results to the 'City I/O' server [START_REF]CityIO server[END_REF]. Information from the 'City I/O' server can then be accesses through the CityScopeJS front end [START_REF]CityScopeJS[END_REF] or through any of the API's endpoints.

Additional material

• Documentation can be found here: https://cityscope.media.mit.edu/modules/GAMA.

• Source code can be found here: https://github.com/CityScope/CS_Simulation_GAMA/blob/master/CS_CityScope_GAMA/ models/cityIO/models/GAMABrix.gaml.