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Abstract.  In the early stages of hospital planning, work 
processes are typically modelled in a static manner, 
using flow-charts or business process modelling notation 
as means. Diagrams of this kind are easily simulated, 
however, employed process engines lack possibilities for 
dealing with dynamic aspects of the process which de-
pend on the building layout (e.g. elevators, behaviour of 
automatic delivery carts). If one could give planners the 
opportunity to employ dynamic entities without having 
to change their usual workflow, one of the benefits 
would be that they are not being forced to resort to 
naive assumptions (e.g. 15 seconds per floor) that are 
still commonplace in today’s planning practice. 
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1 Related work 
Business Process Simulation

Discrete Event Simulation

2 Background 

2.1 The Early Design Process 

Building Organization Func-
tional Planning. 
Building Organization.

Functional Planning.
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Figure 1: Early-stage planning tracks. (left) Building  
Organization: (a) Activities formed into (b) 
 processes and (c) sub-processes. Furthermore, 
assignment of process responsibilities to  
different departments leads to (d) process  
model, which acts as input and constraint for 
(right) Functional Planning: (e) Functions are (f) 
related via an adjacency matrix, (g) grouped to 
form (h) spaces within the architectural schema. 
Circulation is additionally inscribed using arrows. 
 

Building Or-
ganization Functional Planning 

Urban Context.

Adjacency.
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Separation of traffic.

Location, size and proportion.

Orientation and wayfinding.

Extensibility and adaptability.

Adequacy of planned concept.

2.2 Early-stage simulation needs for 
hospitals 

Visibility, accessibility and wayfinding.

Space placement and dimensioning. 
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Movement, circulation and traffic.

Usage.

3 An Early-stage Hybrid 
Simulation 

3.1 Calling an agent simulation from inside 
a process 

agent node
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Figure 2: (a) An agent node being embedded into a static 
process. (b) Properties of an agent node. (c) Op-
tions dialog showing the connection settings, 
which let Visio communicate with process simu-
lations and agent models. 

3.2 Synchronization between process and 
agent simulation 

3.3 Agent-based simulation 

Figure 3: Agent-based NetLogo simulation for computing 
the passage between named spaces, taking the 
circulation (middle line with arrows) into account. 
Also simulates an elevator to the ward, which has 
its own behaviour. 
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3.4 Connectivity between implementations 

Figure 4: Implementation. (left) Processes drawn in Visio 
are (a) written to a file, which is fed into a (b) pro-
cess simulation that can execute them. Visio fur-
thermore (c) opens all agent simulations for the 
process model, which are (d) then invoked by the 
process simulation. 

Acknowledgments 

References 

Proceedings of the 22nd In-
ternational Conference of the System Dynamics Society; 

Proceedings of the 2003 Winter Simulation Confer-
ence

Proceedings of Sixth 
Design and Decision Support Systems in Architecture 
and Urban Planning

British Journal of Healthcare 
Computing and Information Management

Automation in Con-
struction

Physical Review E 51
The Social Logic of Space

Space is the Machine: A Configurational The-
ory of Architecture

Design Methods



 G Wurzer      In-Process Agent Simulation for Early Stages of Hospital Planning 

 8 SNE 23(1) – 4/2013 

TN

Working Paper 131, Center for Urban and Re-
gional Development,

Op-
erations Research/Computer Science Interfaces Series

How Designers Think, The Design Process 
Demystified

Methodik der Krankenhausplanung

Architect's data

Pro-
ceedings of the 2001 Winter Simulation Conference;

Proceedings of the 
2003 Winter Simulation Conference;

Proceedings of the 4th 
Workshop on Agent-Based Simulation

Policy Sciences
Building an open source Business Process 

Simulation tool with JBoss jBPM

Proceedings of the 2001 
Winter Simulation Conference

Site Analysis: Diagramming information for 
architectural design

Space adjacency analysis: Diagramming in-
formation for architectural design

Netlogo

International 
Journal of Architectural Computing


