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Design and implementation of Multi Agents Simulation Library MasCL by GPU

K. Sakiyama and *H. Haga (Doshisha University)

Abstract— This article describes the design and implementation of library named MasCL for large-scale
multi agents simulation. Currently, Multi Agent Simulation (MAS) is often used to simulate complex social
phenomena such as evacuation behavior and traffic flow by economists and sociologists. Though simulation
models of MAS with a single core CPU does not provide sufficient performance to simulate large scale
models that often contain over hundreds of thousands elements. Therefore some researchers studied parallel
execution to speed-up and scale-up simulations.

Recently, General Purpose computations on GPUs (GPGPU) is becoming increasingly popular for computing
other than graphic computation. Some previous works showed that GPGPU contributes effective computing
for the large scale MAS. However all previous works about MAS with GPU concentrate on the optimized
algorithms such as how to let GPU compute agent actions simultaneously.The way to visualize phenomena
that are produced by the interactions of agents is ignored. In MAS, Observing the results of agent actions
and their interactions is important to analyze phenomena. However there is no frameworks and libraries
which programmers easily use to describe and visualize the simulation with GPU.

In order to solve this problem, we have developed the library for MAS with GPU, which is called MasCL.
MasCL consists of OpenCL and OpenGL to render agents and the space where they exist. By using MasCL,
programmers can implement large scale multi agent simulation easily.

Key Words: Multi Agent Simulation, Large Scale Simulation, GPU, OpenCL, Parallel Processing
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void addVec(int n, float *a, *b, *c)
{
for (int i =0; i<n; i++)
clil = ali] + blil;

(a) Ordinal C program code

__kernel
void addVec(__global float *a,
__global float *b,
__global float *c)
{
int idx = get_global_id(0);
cl[idx] = alidx] + bl[idx];

(b) OpenCL C program code

Fig. 2: Ordinal C code and its corresponding OpenCL
C code
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#include "MasCL.h"
/* Inherit "mcl::MasCL" */
class Sample : public mcl::MasCL {
Sample (int num_agents,
int space_width,
int space_height) {

/* Definition of constructor and initialization */

void run() {
/* Define one step of simulation */

};

int main() {
int width = 2000, height = 1000;
int population = 500000;
Sample sample(width, height, population);
sample.start();
return O;

Fig. 3: Example class which inherits mc1: :MasCL
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Fig. 4: Kinds of agents in MasCL
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