
Gregory Pavlov

Computer Scienc

ddi

ng

machine learning techniques to the entities in a model in an effort to produce such side effects as

emergent behavior.  Distributing the environment in order to increase the efficiency of the

simulation also plays an important role in this thesis.  The p

roblems of interaction

between components in a distributed simulation.
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Simulation is the product of science attempting to model the real world as accurately as

possible in a virtual world.  The goal being to make predict
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mon.  The design of each system used the modules to order the entities

to different locations in the model, rather than the entities making a certain choice when required.

Discrete-event simulation uses modules to perform some task or function on an entity in

the model upon arrival at the given module.  The model for such a simulation appears similar
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Fault tolerance represents “another potential benefit of utilizing multiple processors”

(Fujimoto 5).  A failure in one process may not represent the e
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and use of existing simulation code (Logan 3).  Reusing a portion of code may result in an

inappropriate grain size for a model, thus increasing the difficulty in distri



components of a model, and a network of machines, known as Peons, for the execution of the

simulation.

The distribution of the clock represents the first major hurdle that must be overcome

when dealing with distributed systems.  Regardless of how the system operates, a simulation

clock remains a vital component.  Since a layered approach was used, where the model of the

simulation would remain locally on the Baron with its components split between Peons, a

centralized clock would be used to maintain synchronization.  As a simulation would start, the

Baron would send out a UDP packet via a multicast broadcast to all Peons, signaling the start of

the simulation and the given runtime.  As the simulation then ran, a message would be sent out

again using UDP and multicast signaling for each Peon to work, and then followed by a stop

message.  This maintains synchronization with each machine throughout the runtime of the

simulation.

The real world is extremely complex; so complex that we can only hope to realize the

scale and chaos.   A model represents the simplification of the real world into something that we

as humans can understand.  The model of the atom with a nucleus and electrons in finite states as

proposed by Bohr is used to help remove some of the layers of complexity, which even today are

not fully understood, in order to help us understand the affects.  Using
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destination of the entity.  If instead alternating is used, the decide module simply assigns the

entity to the next destination in the list of output options, using the first item in the list as the next

option when the last destination option was last selected, thus creating a circular list.

Entities as discussed earlier travel from module to module based upon the assigned

destination of the current module.  My implementation of the entity allows it to choose its output

option when entering a decide module as well as have its destination assigned depending upon

the type of entity, learning or typical.  Learning entities have the goal of traveling through the

model in the shortest time possible, where typical entities perform as normal, obeying the

modules.

Entities perform this decision making process using a perceptron (Mitchell 86).  A

perceptron takes as input some information about the output option, such as previous queue

length, and has a single output.  Each input has a given weight associated with it, and when asked

to make a decision, the perceptron multiplies each weight by the input value and computes either

a one or negative one.  A one represents a positive decision and a negative one a negative

decision.  After all of the output options have each been decided upon, the first option with a

positive decision is the destination.  If no destination receives a positive result, then the entity is

assigned to an option as a typical entity would be for that deci3
ti a aoul



next pass.  The entity will then be sent back to the create module, that handles the arrival of

entities to the model, in order to run through the model again.

Since learning entities run through the model multiple times, and typical entities could

also exist in the simulation, while the location of given modules and resoure
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Since entities must maintain the necessary information for learning and deciding, this

information must be passed with the entity as it moves from module to module.  The current

implementation



than the typical agents.  Intelligent agents are recycled by the destroy module, thus allowing them

to run through the model more



By selecting the process modules with smaller delay times and shorter queues, the

intelligent entities could then minimize the total time through the model, the goal given to each.

These



decide modules as each entity must keep the local informati



Emergent behavior can also be extremely difficult to identify, especially without a graphi


