Quick intro to
NetlL.ogo



Intro to NetLogo

* Agents are called turtles (yep, turtles!)

* Environment is usually grid-based, each square
in the grid Is called a patch




Basic Setup

* NetLogo models have three tabs
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INnterface

e Demonstrate how to make and edit buttons and
sliders
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WHAT IS IT?

This project models the behavior of two types of turtles in 2 mythica pond. The red turtles and
grzen tutles get acng with one another. Eut each turile wants to maxe surz that tlives near
some of “its own." That is, each red turtle wants to live n2ar al least some rad turtles, and
each green turtla wants tn I've near at ‘@ast some green turtes. The simulatinn shows now
these Iindividugl preferances ripple thrcugh the pond, €scing to large-scale patterns.

This project was inspired by Thomas Schelling's ‘wrtings about social systems (such as
hcusing patterns in cties).

HOW TO USE IT

Clck the SCTUP buiton to set up the turtles. There are equal numbers of red and green
turtes. The turtles move around untl there is at most one turtle on a patch. Click GO to start
the simulatcn. I furtles dern't have enough same-color neighbors, they jump to @ n2arby oalch.

The NUMBER siider controls the total number of turtes. (It takes effect the next time you click
SETUR.) The %-SIMILAR-WANTED slidar controle the parcentaga of eama-color turtles that
cech turtle wants among its neighbors. For axamgle, if the slider s set at 30, each green turte
wants at least 30% of its neighbors to be green turtes.

The % SIMILAR monitar S10AS the average percentage of same-caolor neighbars for each
turte. It starts at about 50%, since each turtle starts (on avarage) wth an 23ua numkeer of red
and green turtles as neighbors. The % UNHAPPY monitor shows the percent of turtles that
have fewer same-color neighbore than they want (and thue want to move). Ecth monitors are
elso plotied.

THINGS TO NOTICE



Code
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| Find... Check

2 o I Procedures « I & ndent autcmasically

| plosals [

percent-sirilar :: on the avercgz, what percent of a turtle's reighbors
;3 are Lh2 same color as Lhal Lurlle?

paercent-unhaopy ;; what percent of the turtles are unhappy?

1

| turt’es-owmn [

. happy? s+ for each turtle, indicates wnhether at lecst %-similar-wanted percent of
;3 Lhal irlles' neighbors are Lhe scmz color as Lhe Lurlle

similar-nearasy ;; how maay neignaboring patches have a turtle with my color?

other-rearby ;. how many have a turtle of another color?

total-rearby ;; sum of previous twc variables

]

. to setup
clear-cll
if nunber > count patches
[ user-message (word 'This pord only has room for " count patches " turtles.™)

stop ]

;3 crecte turtles o1 random patches.
ask n-of numoer pctches

[ sprout 1

[ set color red ] ]

;3 turn half the turtles green
ask n-of (number / 23 turtles

[ set color green _
usdate-variasles
reset-ticks

end

t0 30
| if all? turtles [haopy?] [ stop ]
myve-urhappy-turtles
usdate-variasles
tick
_end

4« »i




Code

e Connects to & drives the interface tab
* Logo-language

* This is where you set up environment, rules,
turtles/agents, etc.



Coding in NetLogo

* Procedures - basic building block of code,
similar to a function in python

* Always starts with to and ends with end

 Examples—the setup and go buttons on the
interface are defined by procedures

- Primitives - procedures built in to NetLogo



Coding in NetLogo

* Setup - sets up model to get ready to run it
(e.g. setting parameters, initial conditions, etc.)

to setup
clear-all ;: clear the world
crt 10 :: make 10 new turtles

end
|



Coding in NetLogo

* Go - runs the model. This is often where you
call the procedures for all the agent rules, etc.

to go
ask turtles

[ fd steps ;;qll turtles move forward steps based on slider
rt random 10 ;: \. and turn their hear a random amount
1t random 10 ]

end

Note Ask is how you get turtles
brackets to do stuff. In this case,
for ask they move forward and then turn



Commands

to color-update
ask turtles

L
1f (pcolor != black) [set color pcolor]

]

end



Reporters

to-report absolute-value [number]
1felse number >= 0

[

report number
report @ - number

]
[
]

end



Primitives
Some useful ones for today:
color = turtle/agent color
pcolor = color of patch the turtle is on
fd 2 = move turtle forward 2 steps
if (condition)[do this]

set variable value, e.g. set x 2 willsetx =2



Variables

* Global variables can be defined either by
* Adding a slider in the interface tab
* Adding them to the list of globals at the
beginning:

globals [ parameter ]

e Set - sets variable value,
€.J. set cat-color grey



Examples for using
variables

ask turtles [set color red]
ask patches [set pcolor red]
ask turtles [set pcolor red]

ask turtle 5 [set color green]
ol
set color-of turtle 5 green

ask turtles with [color = red] [set
color green]



[T statements

e ask turtles

|
if (attribute > threshold)

[

set color green
fd 1



Useful resources

* NetLogo quick guide: https://
ccl.northwestern.edu/netlogo/resources/
Netl 0g0o-4-0-QuickGuide.pdf

* NetLogo programming guide: http://
ccl.northwestern.edu/netlogo/docs/
programming.html

* NetlLogo dictionary: http://ccl.northwestern.edu/
netlogo/docs/dictionary.htmi
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