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INDICE

» ABM simulations

» ABM in Rust

» Alpha 1.0 Rust-AB

[SiSLab



ABM SIMULATIONS IN RUST 3

AGENT BASED MODEL

» Analisi di sistemi reali complessi
» ABM composto da

» Agenti

» Relazioni

» Regole
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PERCHE USARE RUST PER UN ABM

» Performance simili a quelle del C

» Linguaggio pensato per sistemi complessi e soluzioni
embedded, ma molto piu ad alto livello rispetto ad altri
competitor

» Safe memory model

» Caratteristiche OOP

[SiSLab
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RUST-AB

» Libreria ready-to-use

» Larchitettura e ispirata dal design di MASON per
facilitarne I'utilizzo

ELaE
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RUST-AB VS MASON
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RUST-AB VS MASON
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RUST-AB VS MASON
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RUST-AB VS MASON
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RUST-AB VS MASON
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ARCHITETTURA

» Agent
» Trait
» qualsiasi struct puo implementare Agent

» bisogna implementare la funzione step per poter
effettuare i passi di simulazione

%/\
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ARCHITETTURA

trait Agent {

step self);
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ARCHITETTURA

» Agentimpl

» struct che agisce come un wrapper sull'agente,
fornendogli un id univoco e un boolean per lo
scheduling

W\
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ARCHITETTURA

#[derive(Clone, Debug)]
struct AgentImpl<A: Agent + Clone> {

1d: u3Z2 ’

agent: A,
repeating: bool,

10

[SiSLab



ABM SIMULATIONS IN RUST 11

ARCHITETTURA

» Priority

» Definisce una struttura per gestire la priorita di un
agente

[SiSLab
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ARCHITETTURA

#[derive(Clone, Debug)]
struct Priority{
time: 764,

ordering: 164

12
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ARCHITETTURA

impl Ord for Priority {
cmp(iself, other: &Priority) —> Ordering ﬂ
self.time other.time { Ordering: :Greater; }
self.time other.time { Ordering: :Less;}

self.ordering < other.ordering { Ordering: :Greater;}

self.ordering - other.ordering { Ordering: :Less; }
Ordering: :Equal

[SiSLab
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ARCHITETTURA

» Schedule

» Un agente e schedulabile se implementa i Trait Agent e
Clone

» Priority queue in cui gli agenti vengono schedulati
secondo tempo e priorita

ELaE



ABM SIMULATIONS IN RUST 14

ARCHITETTURA

struct Schedule<A:'static + Agent + Clone + Send>{
step: usize,

time: 764,
events: PriorityQueue<AgentImpl-<A-,Priority-,

[SiSLab
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ARCHITETTURA

schedule_once( self, agent: AgentImpl<A>,the_time:f64, the_ordering:i64) {
self.events.push(agent, Priority{time: the_time, ordering: the_ordering});

schedule_repeating( self, agent: A, the_time:f64, the_ordering:i64) {
a = AgentImpl::new(agent);
a.repeating true;
pr Priority::new(the_time, the_ordering);
self.events.push(a, pr);

§:%t//“\u
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ARCHITETTURA

» Location

» Definisce un Real2D per gestire la posizione degli
agenti

» Trait Location2D che definisce la struttura su cui il campo
opera

%/\
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ARCHITETTURA

#[derive(Clone, Default, Debug, Copy)]
struct Real2D {
X: T6

f64,
y: 64,

16
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ARCHITETTURA

trait Location2D {
get_location(self) —> Real2D;

set location( self, loc:

16

Real2D);
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ARCHITETTURA

» Field2D

» E' una matrice sparsa che permette di modellare una
simulazione in uno spazio 2D
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ARCHITETTURA

#[derive(Clone)]
struct Field2D<A: Location2D + Clone + Hash + Eg + Display + Copy> {
findex: HashMap-<A, Int2D-,
fbag: HashMap-Int2D, A==,
fpos: HashMap-A, Real2D-,

width: 164,

heigth: 764,
discretization: 764,
toroidal: bool,
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ARCHITETTURA

_object_location( self, object: A, pos: Real2D) {=

_neighbors_within_distance(&self, pos: Real2D, dist: f64) —> <A> {w

jects_at location(iself, pos: Real2D) —> < A>{

jects(iself) —> usize {=

jects_at_location(&self, pos: Real2D) —> usize {=

ject_location(&iself, obj: A) — Option<iReal2D> {=
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