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Most PoPular Agent Based Modeling Softtware

Netlogo

Repast (Java / C++)
MASON (Java)
Mesa (Pﬂt]’lOﬂ)

Agentsjl (Julia)

Additional Software

htt!:)fs: / /www.comses.net/resources/model; ngﬂcrameworks/



https://www.comses.net/resources/modeling-frameworks/

Netlogo

e Most wiclelg used agent»-based mocleling environment in both education and research

* Large |ibrar3 of examples

.® SIR Model - COVID19, by Paul X .

< C @ Not Secure | modelingcommons.org/browse/one_model/6224#model_tabs_browse_nlw w 6 O

e Self-contained Programming environment

i Apps @@ Getting Started @ Readability B3 Other Bookmarks

(.,Li'own!ood this model ¢ Embed this model

]

o .Easg o lcam

Info Discuss inN Code History Files Family

o Single PurpoSe (on|9 for agent—basecl mo&eling) 5 powered by NetLogo SIR Model - COVIDLS

Export: NetLogo | HTML
Mode: Interactive Commands and Code: Bottom

e 2D and?3D grid

—

ticks: 206 n
¥7. i 1 [ ]

infection

. years of de\/elopment N

a—

num-turtles 500

htt!:): //cch.northwestern.edu/ netlogo o mmees
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recovery-rate 0.01 'YX (i : S t ' ’ time

remove-recovered? — infected - susceptible removed

max-infected-prop
prop-uninfected 0.756

0
i Command Center v |
NetLogo Code v
Model Info v



http://ccl.northwestern.edu/netlogo/
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o= Predator Prey - Repast Simphony

e Repast Simphong (lava)

e File Run Tools Window
s Easyto learn . AHB(0000R GeLNORRNER

® Repast for High Performance Computing (Ct) | S _= =

Tick Count: 0.0

_§ Predator Prey
E- .| Predator Prey

e | ean and targetécl at advanced users T o

- T et
o Millions of agents and cells T osase

.. @ Agent Counts

= 3 Displays

 + 2Dand?D grids - Eeze

E}Q Text Sinks

® 4 File Sink

hee Repaststatecharts - easy to see agent state R

B o nctoral Labs

. years of deve opment

Scenario Tree User Panel
Run Options Parameters

Agent Counts predator Prey: 2D Display ~Predator Prey: 3D World
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https://repast.github.io/

e [ast Portable and Fairlg small VIR

o Checkpointing
e Continuous, grid (hexagonal, 2 D and 5D square) : and network spaces

* George Mason Universitg

ht’cps: /s gmu.eciu /~eclab/ Projiects/ mason/

e 00 Tutorial4: Particles Display

A

= B B F Scale: 8 {*) Skip: 1

qe

® 06 Tutorial4: Particles
File
| About ’ Console{ Displays r Inspectors Y Model ]'
Delay (Sec/Tick): © 0.0
Thread Priority: = 8 5: norm
Ticks per Step-Button: © 1
Automatically Stop at:
Automatically Pause at:
Random number seed: -481481038
Increment seed on stop: ™
I) II . Time: 3677 Rate: 9.889
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https://cs.gmu.edu/~eclab/projects/mason/

® O ® @ covid-19 Model (Mesavisualiz X 4

€ > C © 127.0.0.1:8521/# = 60 0

i Apps @ Getting Started @ Readability | Other Bookmarks

Done

Frames Per Second l I
0

1 Susceptible [ Infected [[__] Recovered

e0e @ Coronavirus Model (Mesa visu. X +

o0 e @ Virus Model (Mesa visualizatic X +

& > C  ® 127.0.0.1:8521/# * = 6 0 & > C © 127.0.0.1:8521/# % = O 0

i1 Apps Getting Started Readabili Other Bookmarks - R - ~
o @ ¢ © v | B i Apps @ Getting Started @ Readability | B3 Other Bookmarks

Start

0

Frames Per Second I

Number of agents

Frames Per Second I I
0

Avg Node Degree

Initial Outbreak Size

Virus Spread Chance

Virus Check Frequency

Recovery Chance

Gain Resistance Chance

Resistant/Susceptible Ratio: 5.00
Infected Remaining: 4

] Infected ] Susceptible [ ] Resistant

c33885883888

127.0.01:8521/# 2 DA


https://mesa.readthedocs.io/en/master/
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New (Julia ~ 2012, Agentsj! ~

20197)

Agents jl

General purpose Programming language (Julia)

Claims to be 10 times faster t

Grid, continuous and networ

nan Mesa

KSP&&%

Easier to use than Java based ABMs (Repast and MASON)

iadgnamics.github.io/Agents.Jil/stable/

1ttP5://ju ia!ang.org/
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https://juliadynamics.github.io/Agents.jl/stable/

L NN @ Coronavirus Model (Mesa visu X +

& 5 C  ® 127.0.0.1:8521 * Z 6 0

i Apps @ Getting Started @ Readability | Other Bookmarks

rames Per Second
— °
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Current Step: 0
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[ Susceptible ] Infected [__] Recovered



https://github.com/trobey/coronavirus

00 @ Covid-19 Model (Mesa visualiz X

&« - C ® 127.0.0.1:8521

31 Apps @@ Getting Started @ Readability

Population

Imperial College Model

-+

_Frames Per Second “
0

Current Step: 0

] susceptible [ Infected [__] Recovered

* 60

| Other Bookmarks



https://github.com/trobey/covid

00 @ Virus Model (Mesa visualizatic X

& - C @ 127.0.0.1:8521

' Apps @ Getting Started @ Readability

Frames Per Second I I
0

Current Step: 0

Resistant/Susceptible Ratio: 0.00
Infected Remaining: 1

[ infected ] Susceptible [ Resistant

* 60

| Other Bookmarks




F’gthon Mesa - Boltzmann Wealth Model

lﬁtt!as: / /mesa.readthedocs.io/en/stable /tutorials /intro tutorial.html

Log into your Google account and then open the link above. There is a link on the webpage to open this in
Google Colab. |

Using classes is Particu arly suited for agent based mocleling. A eclass 153 temla ate for creating an

object. Soa class is like a reciPe and the objects are the meals that are created by the reciPe.

agent = Agent(unique id, model)

| Anagentisan object created from the class Agent. An agent has properties and methods or actions.
| The Properties of an agent are its unic]ue ID and the model containing the agent. The reason to include the

model as a Propertg of an agent is that it makes it easier to access the Propcrties and methods of the model.
Discussion of methods will be deferred for a bit.



https://mesa.readthedocs.io/en/stable/tutorials/intro_tutorial.html
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Classes can inherit Prol:)erties and methods. So a class Secretis a Particular tﬂpe of agent that has all the

Properties and mcthocls cnc an agcnt but aiso can deﬁne Propc—:rties and methocls that onlg belong toSecrel

from mesa import Agent

class Secret(Agent):
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When an objec’t s created from a class, the Prol:)erties of the object need to be intialized. There is a special

function init. Q). The first argumentis a Pointer to itself that bg convention is “self.” There can be

additional arguments. OPtional arguments can Provicle a default using il equals sign.

class Agent():
def  1init (self, unique id, model):
self.unique id = unique 1id
self.model = model

For classes that inherit from Agent, they will need to also call the aecnt e 0. Thisis done using

super().
class Secret(Agent):
def' init (self, unique 1d, model, DpoOs):
super(). 1nit (unique 1id, model)
self.name = "Secret"”
self.color = "Green"”

self.pos = np.array(pos)
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]

i\/ery agent should have at least one method. This is the method steP (k. For every step of the model the

sche&uler ca”s this Func:tion For every agent in the model.

def step(self):

angle = 360.0 * self.model.random.randomg) ;

X = math.sin(angle):

y = math.cos(angle)

new pos = self.pos + np.array((x, y)) ?» self.model.random.random{j *
self.model.mobility

self.model . space.move agent(self, new pos)

Note that mobilitg is the maximum distance an agent can go it steP anditis a Prol:)ert9 of the model.
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There is some additional code that makes it easier to Aebug a mode

that all their Properties are Printecl. So a function is added to the ¢
1

the way we want.

def Sty (self):

g helps when an agent IS Printecl out

ass to convert the object o4 string N

rebuln str(cself, ‘class ) + 2= @ + ostr(cself. dick )
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Models

Models have to

e |nitialize themselves

e |nitialize all of the agents

e Have the mocJél take a steP
e Have the agents Perﬁorm a stc-:P

Other things that can be done in a model

e Collect data

e Countthe numbers of each tHPC of agent




APPe dix I lnsta”ing Pgthon B,

It1s easy to find instructions bﬂ searclﬁing on the web. Some are more comPlicatecl than necessary but it

you get stuckjust look around for instructions. Usua”y tgl:)ing Pgthon gets the default version anc Pgthor@

(or Pi}:ﬁ} runsjust the Pgthon 3 version In case Pgthon 2 is also installed. Pgthon 215 NO longer suPPortecl.
Note that the long dash — is tyl:)ecl as two short dashes.

It an lntegratecl Development Environment (IDE) is desired, then PyDev is a Plugin for Eclipse.

-
B S o S S S T PSS BIRE TR SR o



http://www.pydev.org/manual_101_install.html

Windows

e Goto lﬁttps: Il www.Pgtlﬁon.org/ downloads /windows. Find the 32 bit or 64 bit executable installer
for Pgthon % and download it. Thereis a bug In Pgthon 5.8
e Run the installer. Make sure to check to add Pgtlnon to the Path. You may get a message to disable

the Patlﬁ lengt]*w imit. Selectthis if it appears.
o Tgpe Pg:hon —version to verhcg install.

e | aunch from a terminal 59 tgl:)ing Pgtlﬂon.

PIP is included with Pgthon 54+, Check by tgl:)ing Pil:) —version.

| inux

Pgthon comes alreadg installed on Linux. Although Pgthon 215 nNo longer suPPorted check bg tgping

JRgrveTr——— P e e il 3 PN s LB A A . gl > e NS LN g s o b

o Pgthon —version

N it . B TP VL

0 Pgthorﬁ —version

If the default version is Pﬂ‘chon 2 then you may need to use Pgthon} and PiP§ instead ogjust Pgthon and PEP.
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https://www.python.org/downloads/windows

Mac

’Dgthon s installed on a Mac but this is for the system to use. Leave this alone to avoid breaking things.

Homebrew will be used. Itis a Package manager for Macs. First, Xcode will need to be installed. 1t can be

found in the app store. [t 1S 3 Iarge download. Once Xcode is installed, then open up a terminal

e /usr/bin/ rubg —e "$(cur] -fsSL I’lttPS: //raw. githubusercontent.com /Homebrew/install /master/install)”

Then install Pgt]non

e brew install Pgthorﬁ

Check to \/eri{g installation

o Pgthon —version
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APPenclix IE lnsta”ing Pgthon Mesa

o Pil:) install mesa

Pgthon also has rcquirements.txt files so if an example lists mesa in this file then it will automatica”g be

installed using '
o PIP install -r requirements.txt

The two coronavirus examples have mesa listed so it will be automatica”g installed.




