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SIMULATOR DESIGN

A simplified object model shows the structure of the data that serves as input to the
simulator:

After the input data is loaded, the simulation runs by examining every business at
each time step. Lifeline and building damage is calculated based on a business’s
location (by zone, same as a census tract for this implementation). Based on this
damage, the average level of impact for the industry, and a random element, the
open/closed status of a business is selected. The number and length of time steps
are adjustable.

Because there are several points where outcomes are randomly selected, the
simulator is not deterministic. Hence, we run many iterations of the same scenario
to develop a sample of possible economic loss levels. In order to execute multiple
simulation runs efficiently, the unchanging input data is kept separate from the
simulation results, so the in-memory data structures can be reinitialized quickly. This
means that for a large dataset such as that of the Los Angeles study area, static
data does not need to be reloaded after each simulation run, and multiple runs are
fast to execute.

After all of the simulation runs are complete, simple summary data is saved along
with the more detailed results of each run in a simple text format. Further analysis of
the results will likely be performed with a combination of simple scripts and
statistical software.

At present, input data from the various sources (such as the HAZUS earthquake
simulator output) is imported mostly by hand into the comma-delimited text format
used by the simulator. In the future, supporting scripts may be valuable to speed
conversion of datasets. Another improvement would be to enhance the input data
storage with a relational database; the object-oriented nature of the design would
make this possible without modifying the simulator core.

CONCLUSIONS

While the simulation software is currently unfinished, initial experience indicates that
the choice of custom-written software allows valuable flexibility to make the software
closely match the underlying model. The C++ library (STL) is essential to speed
development by providing data structures that are integral to the software. In
addition to coding the simulator, collecting input data and transforming it to a format
usable by the simulator also takes substantial time.
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