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Development and Estimation of a New General

Purpose Multi-Agent Simulator UFStOM

Masato TKAI

Abstract

Thanks to the development of computers, simulated reality is the norm nowadays. Sim-
ulations are used for testing, verifying and predicting. The basis of any simulation is the
underlying model that expresses the targeted reality in a structured form. Originally, such
models were realized as line-by-line computer programs. A model had to be understood
and communicated in order to achieve the purpose of a simulation. Simulation systems
were then developed that could generate graphical models, thereby allowing models to be
better understood and communicated. The next step is to build models using natural
language.

However, the actual models themselves are currently still written as programs and scripts.
In order to use most existing simulation systems, the user has to build a detailed conceptual
model according to the framework of a simulation system. Therefore, the model builder
has to understand both the target and the simulation procedure. Hence, we have developed
a simulator known as the'  User-friendly Simulator for Open Modelling’ (UFSfOM) with
which users can build models easily. It will be particularly useful for a users who is unfa-
miliar with simulation but nevertheless wishes to build a model. Furthermore, we focussed
on giving the user time to think when building a model, and we compare our simulator
with other simulation system in relation to the ease of model building.

In chapter 1, we explain the background and aims of this research, and give an outline of
this paper. In chapter 2, we summarize multi-agent-type simulation systems and describe

UFSfOM . The unique aspect of a multi-agent-type simulation is that it incorporates both



the methodology of the model building and the language used to implement the model. A
typical general-purpose simulation system is described, along with its respective features.
We also highlight the significance of the system proposed in this research. In chapter 3,
we explain how the proposed simulation system supports users in building models. We
describe each function of the system and how it influences the model building. In chapter
4, we show in detail how UFSfOM can be used to build a model. The ease with which
the various function described in chapter 3 can be used to build a model is illustrated by
means of an actual example. In chapter 5, we propose a new technique for evaluating the
ease of building a model by means of a simulation system, and a comparative experiment
is described. The proposed technique differs from conventional evaluation methods in that
it measures usability and attempts to quantify the ease of model building. In chapter 6,
the comparative experiment and evaluation technique that are described in chapter 5 are
enacted on several systems and the results are presented. The results produced by UFSfOM
were accurate in themselves and compared well with those of other systems. In chapter 7,
the findings of this research are generalized and suggestions are made for future directions.

In this research, a simulation system was developed that has a modelling platform on
which users can build, investigate and communicate their own models. Moreover, a method
was proposed for quantifying the usability of a simulator in relation to model building. This
facilitates the comparison of different simulators, which has been difficult to do until now.
Using this comparative technique, we showed that the proposed system is as efficient as

other systems, but is more accurate.
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b 32 JZombies Demo b #erc b [ jzombies b © Human »

24 public clas=s Human {

26 private ContinuousSpace<Cbject> space;

27 private Grid<Object> grid;

2 private int energy, startingEnergy;

2

3 public Human (ContinuousSpace<{biect> space, Grid<Object> grid, int energy) {

31 this.space = space;

32 this.grid = grid;

33 this.energy = startingEnergy = energy;

34 ¥

36 EWatch (watcheeClasslame = "jzombies.Zombie", watcheeFieldNames = "moved"”, =
37 query = "within wn 1", whenToTIrigger = WatcherTriggerSchedule.IMMEDIATE)
3 poblic void run{) {

3 // get the grid location of this Human

GridPoint pt = grid.getLocation(this);

Zombie.class, 1, 1);

46 List<GridCell<Zombie>> gridCells = nghCreator.getNeighborhood (trune);

7 SimUtilities.shuffle(gridCells, RandomHelper.getUniform()):

19 _I GridPoint vpointWithlLeastZombies = null: _ILI
4 ¥
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turtles-own
[ clock 33 each firefly's clock
threshold 33 the clock tick at which a firefly stops its flash

reset-level ;; the clock tick a firefly will reset to when it is triggered by other flashing
window 33 a Tirefly can't reset its cycle if (clock <= window)

to setup
clear-all

create-turtles number
[ setxy random-xcor random-ycor
set shape "butterfly”
set clock random (round cycle-Tength)
set threshold flash-Tength
ifelse strategy = "delay”
[ set reset-level threshold
set window -1 ]
[ set reset-level O
set window (threshold + 1) ]
set size 2 ;; easier to see
recolor ]
reset-ticks
end

to go
asl turtles [
move
increment-clock
it { (clock » window) and {clock == threshold) J
[ look ]

asle turtles [
recolor

tick
end

to recolor ; turtle procedure
ifelse (clock < threshold)
[ show-turtle
set color yellow ]
[ set color gray - 2
ifelse show-dark-fireflies? LI

0 2.3 Netlogo [0

00 Net Logo29) 0 00000000 D0DODOODDODOOODODOOOOODODOODOD Logo
gbodgogoug230boobobooboubobbouoobbbbobbooooboon
Oo00O0OO0o0O0OOoOobDOoboobboboboCcOJaval0OOOOOoooboOoOOoDODODO

gbbogbobooobbooooobbuobobboooooooboboooobooon
gogouodgbodgbobuogobbobouogboboboobobboogo
U obooogooobooboobg o

0000000000000 00000D00D00O000 [33joo00oooooooon
gbbobodoobobbbobouobobboobobooboobbooooobobd
gboubgodobouoouoobuooouobboobobbbbbooood
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A=) Behavior: Test

FiConditions:

basic i .

ut text here to explain what this method does! i
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