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Abstract

Disaster response systems are representative System-of-Systems (SoS), in which independently operated
constituent systems such as firefighting, rescue, medical transport, and command units collaborate to accomplish
a common mission. Staged changes such as fire outbreak, fire escalation, and fire suppression simultaneously affect
agent deployment, patient rescue and treatment-completion states, and spatial exploration progress, making it
difficult to understand overall system behavior using a single outcome metric. This study extends an existing SoS
simulation engine by integrating event, agent-state, patient-state, and spatial-exploration logs along a common
time axis and visualizing state changes according to disaster event phases. In a case study, a representative run
was visualized by phase, and the same scenario was repeated 30 times using different random seeds to report
means, standard deviations, and 95% confidence intervals. Across the repeated runs, the mean final rescue rate was
97.00%, the mean treatment-completion rate was 24.00%, and the mean number of final unvisited tiles was 28.97.
The study does not compare resource-allocation policies or reconfiguration algorithms; rather, it provides a basis
for integrating heterogeneous runtime states of SoS and analyzing them as event-aware smart information.

M keywords : System-of-Systems ; disaster response simulation ; multi-source log integration ; event-based visualization
; smart information
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