2-Day Introduction to Agent-Based
Modelling

Day 1: Session 1
Introduction, commands, loops, conditionals

Manchester
Metropolitan
=l University




Welcome

It is organised and run by

— Bruce Edmonds from
the Centre for Policy Modelling at the
Manchester Metropolitan University

— and GertJan Hofstede from the XXX of
Wageningen University

— With help from Gary Polhill of the James
Hutton Institute in Aberdeen.

2-Day Introduction to Agent-Based Modelling, Session 1, slide 2

niversity



Course Aims

 To introduce you to programming and debugging
agent-based modelling (ABM) through the
NetLogo programming language

To ﬁ/ilve you an idea of some of the things that
ABM can represent and how this is done

« To give you an insight into the ABM way of
thinking about social phenomena

* To help you understand the process of
designing, programming and using an ABM

* To show you some examples of how ABM has
been used in the social science literature and
research
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What it will not do...

* Is make you a full agent-based programmer
* An expert at NetLogo

* Able to rush off and immediately write a
‘blockbuster’ ABM paper

* Be able to immediately program what you
have in mind to model

Sorry! These take time and some patience to
achieve, but we hope to have started you on
the road in these directions.
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Course Style is...

Relaxed! Please feel free to experiment, deviate from the
course material, ask questions from the helpers, generally
making the course maximally useful for you

We will have quite a range of previous computer programming
experience among the participants so it is inevitable that some
will find some of this a bit slow (if so experiment and extend your
knowledge, making use of the helpers around and suggestions
for extension), and some will find parts a bit fast (if so ask for lots
of help from the helpers and simply don’t worry about it but go at
your own pace)

Each session will start with an example model, with some
explanation/directions from the front, but with suggestions for
additional things to do within each model, a model with the
additions is also provided

It is in the fundamental nature of programming that not
everything is obvious — even when you have read the manual —
so do ask a helper when you get stuck
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Schedule, Course Material, etc....

Are ALL freely available at:
http://cfpm.org/simulationcourse

(there will be a minimum of paper distributed)
That site has pointers to:

* The schedule which has pointers to:
— The example models
— These slides
— Further material on the web

* The Facebook group for the course, which ?/ou can
join and post discussion points as you go along,:
flattery, useful links, etc. (linked to from the course
we?s:t)e you have to go to the page and request an
invite
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A Classic Example of an Agent-Based Model:
Schelling’s Segregation Model

Schelling, Thomas C. 1971.
Dynamic Models of
Segregation. Journal of

Mathematical Sociology
1:143-186.

Rule: each iteration, each dot
looks at its 8 neighbours and if,
say, less than 30% are the
same colour as itself, it moves
to a random empty square

Segregation can result from
wanting only a few neighbours
of a like colour

S ticksll
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Staring the first NetLogo Model

* If you have not installed NetLogo, please
ask for help doing this now

* Download and run the
“1-commands-begin.nlogo” model

* All example models are linked from the
session page on the web, along with all
other material for that session
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NetLogo — Interface Panel

e 00 NetLogo — 1-commands-start {/Users/bruce/ownCloud/2-day intro ABM} %
[ Interface | Info  Code
) ™ vie dates -~
+ "ibc Button w A HVI,WUD == Settings...
Add normal speed continuous v} D—
D S ticks: 3D
step
=]
num-obstacles 200
Command Center 2| Clear
observer> v

X
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NetLogo — Interface Panel

Command
Buttons

+

Add

e 00 NetLogo — 1-commands-start {/Users/bruce/ownCloud/2-day intro ABM}
[ Interface | Info  Code
S ) ™ view updates
abe Button w ~ - = Settings..
normal speed continuous |5} —_—

setup ’

step

num-obstacles

S ticks:

200

Command Center

observer>

|

| Clear

X
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NetLogo — Interface Panel

Command
Buttons

e OO0 NetLogo — 1-commands-start {/Users/bruce/ownCloud/2-day intro ABM} %
[ Interface | Info  Code
) M vi dat R
+ "ibc Button w 7 _w.ew L “2, ( Settings... )
Add normal speed continuous v} D—
D ‘ S ticks: 3D

Parameter
Slider

step

200

|
#m-obstacles

Command Center

observer>

| Clear
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NetLogo — Interface Panel

Command
Buttons

Parameter
Slider

e OO0 NetLogo — 1-commands-start {/Users/bruce/ownCloud/2-day intro ABM} %S
[ Interface | Info
£
+ ".bc Button w <
Add normal speed
setup ’ S ticks:
step
S
#m-obstacles 200

Command Center

observer> n

continuous | %)

@ viewupdates g ,——— —

)

Typed Direct Commands

| Clear
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NetLogo — Interface Panel

Command .
Buttons T |

Parameter /2'9“’
Slider

e 00 NetLogo — 1-commands-start {/Users/bruce/ownCloud/2-day intro ABM}
[ Interface | Info  Code
O\  vi -
+ "abc Butto < & 'fw upd : - —
Add normal speed ~_continuous v -

Typed Direct Commands

Text Output
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NetLogo — Interface Panel

Command =
Buttons =

Parameter | 7"
Slider

e OO0 NetLogo — 1-commands-start {/Users/bruce/ownCloud/2-day intro ABM}
[ Interface | Info  Code
+ Butto
Add

Speed
Control

Typed Direct Commands

Text Output
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NetLogo — Interface Panel Panel
Selection
® 00 NetLogo — 1-commands-start {/Users/bruce/ownCloud/2-day intro ABM} > (IOOkS
(_interface | Info ade 4 Sllg htly
+ Butto < viewupcates € Settings. ) .
' B different on
Command )
Buttons sewp | Windows
= and Macs)
Parameter COEE
: —| Speed
Slider
Control
Typed Direct Commands Text Output
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Typing in Commands

-commands-start - NetLogo {C:\Users\moosgp‘é!\ wn
Fie Edit Tools Zoom Tabs Help
Interface | Info| Code |

| [V view updates
+ "abc Button ~ I 1] P I Settings...
ete | Add continuous ¥ I

normal speed

=10 x|

S ticks:0

— |
num-obstacles 200

-~

Command Center

observer>|
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Typing in Commands

Press “setup” to
initialise world

Fie Edit Tools Zoom Tabs Help

1-commands-start - NetLogo {C:\Users\moosgp‘é!\ pWN

=10 x|

Interface | Info| Code |

+ | Facaumn <]
et | aga|CecButon <] |

normal speed

1

[V view updates

continuous ¥ I

I Settings...

ZoS

— |
num-obstacles 200

ticks: 0

-~

Command Center

observer>|
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Typing in Commands

1-commands-start - NetLogo {C:\Users\999005!p‘(§\ owWnC
Press “setup” to
initialise world

World with different
colour patches

o =]
File Edit Tools Zoom Tabs Help
Interface | Info| Code |
+ | [V view updates
"abc Button ¥ = Settings...
Delete | Add I normal speed [Wl I
Tt oS ticks: 0

step

m
JLLEE
.
T
T

— |
m-obstacles 200

Command Center

observer>|
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Typing in Commands

Press “setup” to
initialise world

Fie Edit Tools Zoom Tabs Help

1-commands-start - NetLogo {C:\Users\999005!R§\ vnCl

=10 x|

Interface | Info| Code |

7’ + | —
Delete | Add L I

1

normal speed

[V view updates

continuous ¥ I

I Settings...

World with different
colour patches

An agent!

1 m
(=
.
T

m-obstacles 200 |

G S ticks:0

Command Center

observer>|
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Typing in Commands

1—commands—start-NetLogo{c:\Users\9990051R§\ ynCl ;Iglil
PreSS “Setup” to Fie Edt Tools Zoom Tabs Help
. g . Inten‘3C€3|Info|C0de|
initialise world \ 1) 2 e |
: : , S ticks: 0 [
World with different AL
colour patches \ |
m-obstacles 200

An agent!

Type commands in here —

as follows. .. T

Manchester
Metropolitan
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The command centre...

* “show” means show the result in the command
centre

Try:

» show timer (and then try this again)

now count agents

NOW agents

now sort agents

now count patches

* show count patches with [pcolor = white]

Anything typed into the command centre is from
the “observer” point of view (yours!)

S
S
S
S
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Inspecting Patches and Agents

=10l x|

Fle Edit Tools Zoom Tabs Help
Interface | Info| Code|

| [V view updates
+ "ac Button 1] P I Setti
Add IcontinuousLl

step

num-obstacles 200 |
Command Center
observer: 200 ;I
observer> show count patches with [pcolor = red]
observer: 1 LI
observer>|] Ll

X

Manchester
Metropolitan
University



Inspecting Patches and Agents

1-commands-start - NetLogo {C:\Users\99900588\ownCl - |0 |1|

nght-C“Ck (Or Fle Edt Took Zoom Tabs Help
ctrl click) on a
patch, then
“inspect” that
patch

Interface | Info| Code|

_ b
_,l [V view updates I e I
Icontinuousll

Command Center

observer: 200 ;I
observer> show count patches with [pcolor = red]

observer: 1 LI
observer>|] |

Manchester
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Inspecting Patches and Agents

=10 x|
Fle Edit Tools Zoom Tabs Help
Interface | Info| Code|

[V view updates

I3
| _see |
IcontinuousLl

Command Center
observer: 200

observer> show count patches with [pcolor

= red]
observer: 1

observer>|]
v

L

pxcor|9
pycor| 17

peolor) 0
plabel |
plabel-color| .9

I

X
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Inspecting Patches and Agents

1-commands-start - NetLogo {C:\Users\99900588\own = Dlil
Fle Edit Tools Zoom Tabs Help
Interface | Info| Code|

N
" + | [V view updates
o O = o Setti
ete | Add =) Buition I normal speed IcontinuousLl I

setup

step

num-obstacles 200 |

| Magnified
comsa View o=

observer
observer ed]

[
observer: 1 LI
=l

observer>|]
v
pxcor| 9
pyeo(l 17
peolor) 0
plabel |
plabel-color|© .9
| Manchester
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Inspecting Patches and Agents

1-commands-start - NetLogo {C:\Users\99900588\own - D|i|
Fle Edit Tools Zoom Tabs Help
Interface | Info| Code|

| [V view updates
) | Setti
normal speed IcontinuousLl

setup

step

num-obstacles 200 |

—_| Magnified

.
Com V [ cer |
obsen:ser I eW . .

ggzz:\\:::: 1 ed] ﬂ
observer>|] |
pxcor | 9 :
- Properties of patch
peolor) 0
plabel |
plabel-color|© .9
l Manchester
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Inspecting Patches and Agents

1-commands-start - NetLogo {C:\Users\99900588\ownC - |0 |1|

Fle Edit Tools Zoom Tabs Help
Interface | Info| Code|

Magnified

View
g e . B
observer: 1 LI

rver> |

v

P Properties of patch

peolor| 0
o Type commands to patch here, e.g. set pcolor red
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Inspecting Patches and Agents

1-commands-start - NetLogo {C:\Users\99900588\ownCl = D|l|
Fle Edit Tools Zoom Tabs Help

Interface | Info| Code|

Click on little “x” in

Magnified

. =
2 View 2o
g server: 1 ed] LI
rver:>, LI
P Properties of patch
peolor| 0
plabel |

plabel-color| 9 .9

Type commands to patch here, e.g. set pcolor red
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Inspecting Patches and Agents

1-commands-start - NetLogo {C:\Users\99900588\ownClo = El|l|
Fle Edit Tools Zoom Tabs Help
Interface | Info| Code|

_,l [V view updates ? e I

normal speed Icontinuous v |

num-obstacles

Command Center 2| Clear |
observer: 200 :I
observer> show count patches with [pcolor = red]

observer: 1 LI
observer>|] |

Manchester
Metropolitan
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Inspecting Patches and Agents

=10l x|

Fle Edit Tools Zoom Tabs Help
Interface | Info| Code|

| [V view updates
+ "ac Button 1] P I Setti
Add IcontinuousLl

step

num-obstacles 200 |
Command Center
observer: 200 ;I
observer> show count patches with [pcolor = red]
observer: 1 LI
observer>|] Ll

X

Manchester
Metropolitan
University



Inspecting Patches and Agents

1-commands-start - NetLogo {C:\Users\99900588\0 - EI|1|
Fle Edit Tools Zoom Tabs Help
Interface | Info| Code| N
. + w
elete | Add
- Right-click (or
. -~
ctrl click) on a
step
agent, then
num-obstacles 200 | T4 1]
inspect” that
=i
ét;mmand Center 2| Cear |
observer: 200 ] _ :I
observer> show count patches with [pcolor = red]
observer: 1 L]
observer>|] LI
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Inspecting Patches and Agents

‘agent
1-commands-start - NetLogo {C:\Users\99900588 - o] x|
Fle Edit Tools Zoom Tabs Help
Interface | Info| Code| N
| [V view updates
| Facoumn <] | J | setins. |
Add normal speed IcontinuousLl
setup
step
num-obstacles 200 |
watch-g
v
who| o
color| 55
heading |
xcor) o
yeor| o
shape| "defaul t"
label| "
label-color| 5,9
breed| agents
hidden?| f2] =
size| 1,5
— pen-size| |
Command Center pen-mode| "\,"
observer: 200 'S . -
observer> show count patches with [pcolor = red] —I ﬁ"'Shed?Ifid se
observer: 1 LI I
observer>|] Ll

X
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Inspecting Patches and Agents

1-commands-start - NetLogo {C:\Users\99900588\ownClo

Fle Edit Tools Zoom Tabs Help

Interface | Info| Code|

Try typing commands to agent, e.g.:
show who

o fd 1

« fd2

 rt90

* [t90

« fd1rt90fd 1

 set color violet
e setsize 4

Manchester
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Some important ideas

* The whole world, the turtles, the patches (and
later the links) are “agents”

* That is, they:
— have their own properties
— can be given commands
— can detect things about the world around them, other
agents etc.

 But these are all ultimately controlled from the
world (from the view of the observer)

* Itis the world that is given the list of instructions
as to the simulation, which then sends
commands to patches, agents (and links) using
the "ask”™ command

2-Day Introduction to Agent-Based Modelling, Session 1, slide 13
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Using “ask”

-commands-start - NetLogo {C:\Users\moosgp‘é!\ = El|il
Fie Edit Tools Zoom Tabs Help
Interface | Info| Code |

| [V view updates
+ "abe Button ¥ I =] P I Settings...
ete | Add continuous ¥ I

normal speed

S ticks:0

— |
num-obstacles 200

-~

Command Center

observer>|
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Using “ask”

Try typing commands to agents via
the world, e.g.:

ask agents
ask agents
ask agents
ask agents
ask agents
etc.

fd 1]
'set color grey]

'set shape “person”]
fd 1 rt 90 fd 1]

'show patch-here]

Can also ask patches:
ask patches [show self]
ask patches [set pcolor black]

ask patch O
here]

0 [show agents-

1-commands-start - NetLogo {C:\Users\9990051R_8\

Fie Edit Tools Zoom Tabs Help

=10 x|

Interface | Info| Code |

l_l
¥ tton ~ 1]
it| Delete | Add L I

normal speed

[V view updates
I Settings...
continuous ¥ I

G S ticks:0

’ num-obstacles

200 |

o~

Command Center

N

observer>|
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Running a simulation (the hard way!)

1-commands-start - NetLogo {C:\Users\moosgk_s\ oWNC

Each time “step” is pressed
the procedure called “go” is
caused to run — this is a list
of commands, a program.

We will now look at this.

File Edit Tools Zoom Tabs Help

Interface | Info| Code |

[
num-obstacles 200

Command Center

observer>|
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Running a simulation (the hard way!)
1-commands-start - NetLogo {C:\Users\999005/\8\ownCl o] x|

1. Move the slider to
Change parameter Fie rfEditl Tools Zoom Tabs Help
Interface | Info| Code|

 Each time “step” is pressed
the procedure called “go” is
caused to run — this is a list (e
of commands, a program.

 We will now look at this.
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Running a simulation (the hard way!)

2. Press “setup”

1-commands-start - NetLogo {C:\Users\moosgk_s\ ownC
File Edit Tools Zoom Tabs Help

Interface | Info| Code |

vl B | +][s g
Delete ||| Add abe Button I

to initialise world

 Each time “step” is pressed
the procedure called “go” is
caused to run — this is a list
of commands, a program.

 We will now look at this.

Command Center

observer

>

Manchester
Metropolitan
University



Running a simulation (the hard way!)

1-commands-start - NetLogo {C:\Users\9990051R3\ wnCl = |EI |i|
File Edit Tools Zoom Tabs Help
Interface | Info| Code |

2. Press “setup”
to initialise world e

3. Press “step” to make
the program run one time
step

 Each time “step” is pressed
the procedure called “go” is
caused to run — this is a list (e
of commands, a program.

 We will now look at this.

observer>|
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Running a simulation (the hard way!)

2. Press “setup”

1-commands-start - NetLogo {C:\Users\9990051R3\ wnCl = |El|i|
File Edit Tools Zoom Tabs Help
Interface | Info| Code |
4 | [v view updates I
” i—rje'e /:dlld m’ I normaljpeed m I =
[
O ticks:0

to initialise world

3. Press “step” to make
the program run one time
step

4. Press “step” lots of times!!

 Each time “step” is pressed
the procedure called “go” is
caused to run — this is a list
of commands, a program.

 We will now look at this.

tup

[
Atacles 200

Command Center

observer>|
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The Prog

ram Code

1-commands-begin - NetLogo {
Fie Edit Tools Zoom Tabs Help

:\Users\99900588\ownCloud\2-day i

=1olx|

Interface | Info COT%I

21 v | © indent automatically

lis text, like this, that start with semi-colons are comments and do not effect anything
H
;3 First we have lists of general and individual properties/slots

breed [agents agent]

;3 only attribute is age, all agents automatically have the attribute of color and size

agents-own [finished?]

IEEER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

33 Next we have the procedure to initialise the simulation
;3 this is executed when one presses the "setup" button

to setup
clear-all ;; this clears everything at the start - a clean slate

;3 colors some patches white
ask n-of num-obstacles patches [
set pcolor white

;3 make one patch red - the target
ask one-of patches [set pcolor red]

;3 creates one agent
create-agents 1 [

set size 1.5 makes it easier to see

set color green 33 nice colour
set heading O 33 start it facing up
set finished? false ;; not finished to begin with
]
reset-ticks ;3 this initialises the simulation time system and graphs
end

AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
i3 Next we have the procedure to progress the simulation one time step

;3 this is executed when one presses the "step” button or repeatedly

;3 1T one presses the "go" button

to go

33 stuff that happens to any person
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The Program Code

Click on the “Code” tab
to see the program

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-day
Edit Tools Zoom Tabs Help

nﬁedbcel

21 v | ident automaticaly

lis text, like this, that start with semi-colons are comments and do not effect anything
H
;3 First we have lists of general and individual properties/slots

breed [agents agent]

;3 only attribute is age, all agents automatically have the attribute of color and size

agents-own [finished?]

IEEER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

;3 Next we have the procedure to initialise the simulation
;3 this is executed when one presses the "setup" button

to setup
clear-all ;; this clears everything at the start - a clean slate

;3 colors some patches white
ask n-of num-obstacles patches [
set pcolor white

;3 make one patch red - the target
ask one-of patches [set pcolor red]

;3 creates one agent
create-agents 1 [
set size 1.5
set color green H

; makes it easier to see
nice colour

set heading O ;3 start it facing up
set finished? false ;; not finished to begin with
]
reset-ticks ;3 this initialises the simulation time system and graphs
end

AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
i3 Next we have the procedure to progress the simulation one time step

;3 this is executed when one presses the "step” button or repeatedly

;3 1T one presses the "go" button

to go

33 stuff that happens to any person
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The Program Code

1-commands-begin - NetLogo {
Fie Edit Tools Zoom Tabs Help

:\Users\99900588\ownCloud\2-day i

This text is the program

Interface | Info COT%I

21 v | © indent automatically

lis text, like this, that start with semi-colons are comments and do not effect anything
H
;3 First we have lists of general and individual properties/slots

breed [agents agent]

;3 only attribute is age, all agents automatically have the attribute of color and size

agents-own [finished?]

A R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
33 Next we have the procedure to initialise the simulation
;3 this is executed when one presses the "setup" button

to setup
clear-all ;; this clears everything at the start - a clean slate

;3 colors some patches white
ask n-of num-obstacles patches [
set pcolor white

;3 make one patch red - the target
ask one-of patches [set pcolor red]

;3 creates one agent
create-agents 1 [

set size 1.5 makes it easier to see

set color green 33 nice colour
set heading O 33 start it facing up
set finished? false ;; not finished to begin with
]
reset-ticks ;3 this initialises the simulation time system and graphs
end

AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
i3 Next we have the procedure to progress the simulation one time step

;3 this is executed when one presses the "step” button or repeatedly

;3 1T one presses the "go" button

to go

33 stuff that happens to any person
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The Program Code

This text is the program

It has different parts

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-day intro = |EI |l|

Fie Edit Tools Zoom Tabs Help

Interface | Info COCI%'

21 v | © indent automatically

lis text, like this, that start with semi-colons are comments and do not effect anything
H
;3 First we have lists of general and individual properties/slots

breed [agents agent]

;3 only attribute is age, all agents automatically have the attribute of color and size

agents-own [finished?]

IEEER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

33 Next we have the procedure to initialise the simulation
;3 this is executed when one presses the "setup" button

to setup
clear-all ;; this clears everything at the start - a clean slate

;3 colors some patches white
ask n-of num-obstacles patches [
set pcolor white

;3 make one patch red - the target
ask one-of patches [set pcolor red]

;3 creates one agent

create-agents 1 [
set size 1.5 ; makes it easier to see
set color green 33 nice colour

;
set heading O ;3 start it facing up
set finished? false ;; not finished to begin with
]
reset-ticks ;3 this initialises the simulation time system and graphs
end

AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
i3 Next we have the procedure to progress the simulation one time step

;3 this is executed when one presses the "step” button or repeatedly

;3 1T one presses the "go" button

to go

33 stuff that happens to any person
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The Program Code

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-dz
Fie Edit Tools Zoom Tabs Help

=1ox|

Interface | Info CO!{%'

Find...

I 4

Check

I I v Indent automatically

This text is the program

It has different parts

This chunk of code (from “to”
to “end”) is the “setup”
procedure — what happens
when you press the setup
button

e

3

to

lis text, like this, that start with semi-colons are comments and do not effect anything

HE]

;3 First we have lists of general and individual properties/slots

breed [agents agent]

;3 only attribute is age, all agents automatically have the attribute of color and size

agents-own [finished?]

R R R R R R R R R R R R R R R R R A R R R R R R R R R R R R R R E R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
33 Next we have the procedure to initialise the simulation

33 this is executed when one presses the
L

"setup" button

to setup

clear-all ;; this clears everything at the start - a clean slate
;3 colors some patches white
ask n-of num-obstacles patches [

set pcolor white

;3 make one patch red - the target
ask one-of patches [set pcolor red]

;3 creates one agent
create-agents 1 [
set size 1.5
set color green
set heading O
set finished? false

]

reset-ticks
nd

;3 makes it easier to
33 nice colour

;3 start it facing up
;3 not finished to begin with

;3 this initialises the simulation time system and graphs

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
; Next we have the procedure to progress the simulation one time step

; this is executed when one presses the "step" button or repeatedly

; 1T one presses the "go" button

go

33 stuff that happens to any person
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The Program Code

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-day'ii
Fie Edit Tools Zoom Tabs Help
Interface | Info CO!{%'

I 4

=1ox|

ot Check I I v Indent automatically
This text iS the prog ram ; l; text, 1ike this, that start with semi-colons are comments and do not effect anything =

HE]

;3 First we have lists of general and individual properties/slots

breed [agents agent]

. 33 only attribute is age, all agents automatically have the attribute of color and size
It has different parts

agents-own [finished?]

IR R R R R R R R R R R R R R R R R R R R R R R R R R R R

;3 Next we have the procedure to initialise the simulation
;3 this is executed when one presses the "setup" button

This chunk of code (from “to” | ([«

clear-all ;; this clears everything at the start - a clean slate

to “end”) iS the “Setu p” ;; colors some patches white

ask n-of num-obstacles patches [
set pcolor white

procedure — what happens < ] _

;3 make one patch red - the target
ask one-of patches [set pcolor red]

when you press the setup

create-agents 1 [

set size 1.5 ;3 makes it easier to see
button set color green 33 nice colour

set heading O ;3 start it facing up

set finished? false ;; not finished to begin with

reset-ticks

Text that if after a ..

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
H cedure to progress the simulation one time step
s executed when one presses the "step” button or repeatedly

Seml'COIOn u;” are / t 't e presses the "go" button
comments and have no

effect

;3 this initialises the simulation time system and graphs

[

5
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The Program Code

Fie Edit Tools Zoom Tabs Help

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-day — |EI |L|

Interface | Info CO%'

I 4

S Check I I [V Indent automatically

ThiS text iS the prog ram ; |,, text, Tike this, that start with semi-colons are comments and do not effect anything

H
;3 First we have lists of general and individual properties/slots

breed [agents agent]

= ;3 only attribute is age, all agents automatically have the attribute of color and size
It has different parts

agents-own [finished?]

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

HH t we have the procedure to initialise the simulation
;3 this is executed when one presses the "setup" button

This chunk of code (from “to” | ([

clear-all ;; this clears everything at the start - a clean slate
11 7 H 11 7 ++ colors so atches whit
to “end”) is the “setup Lo S Bt ¢
set pcolor white
procedure - What happens _< ;3 make one patch red - the target
ask one-of patches [set pcolor red]
when you press the setup

create-agents 1 L

set size 1.5 ;3 makes it easier to see
button set color green 33 nice colour
set heading O ;3 start it facing up
set finished? false ;; not finished to begin with

]

reset-ticks ;3 this initialises the

Text that if after a ..

simulation tigf system and graphs

yyyyyyyyyyyyyyyyyyyyyyyyyyyy

Semi_COIOn (o are :: - .L he presses the "go" button
J / .
o go

comments and have no

effect

Scroll down to look at the “go” procedure
— this is what the “step” button does
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Parts of the Code
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to go

i3 stuff that happens to any person
ask agents [

if

]
]

i1

only do anything if you aren't finished yet
not finished? [

73 1f patch ahead 1s white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [

rt 90
]

;3 1T patch ahead is not white go forward 1
if [pcolor] of patch-ahead 1 != white [

fd 1
]

73 1f the patch you are on i1s red you are finished
1f [pcolor] of patch-here = red [
set finished? true

]

f everyone has finished then stop

if all? agents [finished?] [stop]

tick
end

73 this progresses the
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Parts of the Code

Everything between “to” and
“end” defines what “go” means

2-Day Introduction to Agent-Based Modelling, Session 1, slide 17

to go
~

aslk

]
]

end

i3 stuff that happens to any person

agents [

;3 only do anything if you aren't finished yet
if not finished? [

73 1f patch ahead 1s white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [

rt 90
]

;3 1T patch ahead is not white go forward 1
if [pcolor] of patch-ahead 1 != white [

fd 1
]

73 1f the patch you are on i1s red you are finished
if [pcolor] of patch-here = red [
set finished? true

]

i3 1f everyone has finished then stop
if all? agents [finished?] [stop]

S tick

73 this progresses the
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Parts of the Code

“ask agents” means to ask

to go

;3 stuff that happens to any person

(all) agents to do some
code, one after the other

2-Day Introduction to Agent-Based Modelling, Session 1, slide 17

}}ask

agents [

;3 only do anything if you aren't finished yet
if not finished? [

]
]

i3 1f patch ahead is white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [
rt 90

]

i3 1T patch ahead is not white go forward 1
if [pcolor] of patch-ahead 1 != white [

fd 1
]

13 if the patch you are on is red you are finished
if [pcolor] of patch-here = red [
set finished? true

]

i3 1f everyone has finished then stop
if all? agents [finished?] [stop]

tick

end

;3 this progresses the

Manchester
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Parts of the Code

“ask agents” means to ask

to go

i3 stuff that happens to any person

(all) agents to do some
code, one after the other

What it is asking them all to do

Is between the square =

brackets [ .... |’

\]]

/}jsk agents [

;3 only do anything if you aren't finished yet
if not finished? [

i3 1f patch ahead is white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [

rt 90
]

i3 1f patch ahead is not white go forward 1
if [pcolor] of patch-ahead 1 != white [

fd 1
]

i3 1f the patch you are on is red you are finished
if [pcolor] of patch-here = red [
set finished? true

]

i3 1f everyone has finished then stop
if all? agents [finished?] [stop]

tick

end

;3 this progresses the

Manchester
Metropolitan
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Parts of the Code

to go

i3 stuff that happens to any person
ask agents [

;3 only do anything if you aren't finished yet
if not finished? [

i3 1f patch ahead is white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [

rt 90
]

i3 1T patch ahead is not white go forward 1
if [pcolor] of patch-ahead 1 != white [

fd 1
]

“if” statements are conditionals ;5 if the patch you are on is red you are Finished
if [pcolor] of patch-here = red [

they have a condition and an set finished? true
action :

]

i3 1f everyone has finished then stop
if all? agents [finished?] [stop]

tick ;3 this progresses the
end

Manchester
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Parts of the Code

2-Day Introduction to Agent-Based Modelling, Session 1, slide 17

to go

i3 stuff that happens to any person
ask agents [

if

]
]

i1

only do anything if you aren't finished yet
not finished? [

73 1f patch ahead 1s white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [

rt 90
]

;3 1T patch ahead is not white go forward 1
if [pcolor] of patch-ahead 1 != white [

fd 1
]

73 1f the patch you are on i1s red you are finished
1f [pcolor] of patch-here = red [
set finished? true

]

f everyone has finished then stop

if all? agents [finished?] [stop]

tick
end

73 this progresses the
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Parts of the Code

to go

i3 stuff that happens to any person
ask agents [

;3 only do anything if you aren't finished yet

. . 1f not finished? [
All the square brackets inside o -

] . i 1f patch ahead is white, turn 90 degrees right
each other can be confusing, if if lpsalor] of patchahead 1 = Wita [
you double-click just outside a ]
bracket, it shows what is in side B R tehaead 1 Toroaard 1
between it and the matching et

bl’aCket i3 1f the patch you are on is red you are finished
1f [pcolor] of patch-here = red [

set finished? true
]
]
]

i3 1f everyone has finished then stop
if all? agents [finished?] [stop]

tick ;3 this progresses the
end

Manchester
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Parts of the Code

to go

i3 stuff that happens to any person

7 only do anything 1f you aren't finished yet

A” the Square braCketS InSIde Tf"jorfflzlf:ej:efd 1s white, turn 90 degrees right
each other can be confusing, if it [pcolor] of patch-shead 1 - white [
you double-click just outside a ]
bracket, it shows what is in side e e L b el

between it and the matching et
bl’aCket i3 1f the patch you are on is red you are finished
1f [pcolor] of patch-here = red [

set finished? true
]
]
]

i3 1f everyone has finished then stop
if all? agents [finished?] [stop]

tick ;3 this progresses the
end

Manchester
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Parts of the Code

to go

i3 stuff that happens to any person
ask agentsyll

i3 only do anything 1f you aren't finished yet

1f _not finished? [

All the square brackets inside
each other can be confusing, if
you double-click just outside a
bracket, it shows what is in side

between it and the matching
bracket :3 if the patch you are on is red you are finished

i3 1T patch ahead 1s white, turn 90 degrees right

if [pcolor] of patch-ahead 1

i3 1T patch ahead 1s not white go
1t [pcolor] of patch-ahead 1 !'= white

if [pcolor] of patch-here = red [
set finished? true

i3 1T everyone has finished then stop
if all? agents [finished?] [stop]

tick i3 this progresses the
end

Manchester
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To change the program...

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-day intro - |I:I |l|

File Edit Tools Zoom Tabs Help
Interface| Info Code |

o v I I v Indent automatically
Check

Find...
set finished? false ;; not finished to begin with :I
reset-ticks ;3 this initialises the simulation time system and graphs
end

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R
;3 Next we have the procedure to progress the simulation one time step

;3 this is executed when one presses the "step" button or repeatedly

;3 1f one presses the "go" button

to go

;3 stuff that happens to any person
ask agents [

33 only do anything if you aren't finished yet
if not finished? [

;3 1T patch ahead is white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [

rt 90
]

;3 1f patch ahead is not white go forward 1
if [pcolor] of patch-ahead 1 != white [
fd 1

;7 if the patch you are on is red you are finished
if [pcolor] of patch-here = red [
set finished? true
] 1
]
]

;3 1T everyone has finished then stop
if all? agents [finished?] [stop]

tick ;3 this progresses the tick counter by one
end
s
hll\lllanchels'ter
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To change the program...

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-day intre - ||:I |l|
File Edit Tools Zoom Tabs Help

Interface| Info Code |

o v I I v Indent automatically
Check

Find...
set finished? false ;; not finished to begin with :I
reset-ticks ;3 this initialises the simulation time system and graphs
end

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
;3 Next we have the procedure to progress the simulation one time step

;3 this is executed when one presses the "step" button or repeatedly

;3 1f one presses the "go" button

to go

;3 stuff that happens to any person
ask agents [

;3 only do anything if you aren't finished yet
if not finished? [

;3 1T patch ahead is white, turn 90 degrees right

if [pcolor] of patch-ahead 1 = white [

Click within the text and "

;3 1f patch ahead is not white go forward 1

' if [pcolor] of patch-ahead 1 != white
y
p =

s

;7 if the patch you are on is red you are finished
if [pcolor] of patch-here = red [
set finished? true
] 1
]
]

;3 1T everyone has finished then stop
if all? agents [finished?] [stop]

tick ;3 this progresses the tick counter by one
end
=l
“l/\lllanchels.ter
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To change the program...

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-day intr _|EI|A|
File Edit Tools Zoom Tabs Help
Interface| Info Code |

o v I I [V Indent automatically
Check

Find...
set finished? false ;; not finished to begin with :I
reset-ticks ;3 this initialises the simulation time system and graphs
end

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R ]
;3 Next we have the procedure to progress the simulation one time step

;3 this is executed when one presses the "step” button or repeatedly

;3 1f one presses the "go" button

to go

;3 stuff that happens to any person
ask agents [

;3 only do anything if you aren't finished yet
if not finished? [

;3 1T patch ahead is white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [

Click within the text and "

;3 1f patch ahead is not white go forward 1

if [pcolor] of patch-ahead 1 != white [
type' : fd 1

;7 if the patch you are on is red you are finished

if [pcolor] of patch-here = red [
set finished? true

type the following: )] -

]

.
- ;3 1f everyone has finished then stop
;; my bit!

if all? agents [finished?] [stop]

if random-float 1 < 0.05 [It 90]

Manchester
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To change the program...

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-daint _ o] x|
File Edit Tools Zoom Tabs Help

Interface| Info Code |

| oo | | [Frocesrss ] -
]| e I I [V Indent automatically

set Tinished? Talse ;; not Tinished to begin with

reset-ticks ;3 this initialises the simulation time system and graphs
end

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
;3 Next we have the procedure to progress the simulation one time step

;3 this is executed when one presses the "step" button or repeatedly

;3 1f one presses the "go" button

to go

33 stuff that happens to any person
ask agents [

33 only do anything if you aren't finished yet
if not finished? [

;3 1T patch ahead is white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [
rt 90

Click within the text and e e s 12 e e o o s

if [pcolor] of patch-ahead 1 != white [
ty ' fd 1]
pe H ]

33 omy bit!

if random-float 1 < 0.05 [1t 90]
type the following: -
. ]
;; my bit! .
if random-float 1 < 0.05 [|t 90] S e s T irian enen SP

tick ;3 this progresses the tick counter by one
end -:J
“l/\{lanche's.ter
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To change the program...

You can press “Check” to see if
you got the syntax of everything
right!

Click within the text and

type the following:
;; my bit!
if random-float 1 < 0.05 [It 90]

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2-da kin
File Edit Tools Zoom Tabs Help

=10 x|

Interface| Info Code |

= Check| I I [V Indent automatically

set Tinished? Talse ;; not Tinished to begin with

reset-ticks ;3 this initialises the simulation time system and graphs
end

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
;3 Next we have the procedure to progress the simulation one time step

this is executed when one presses the "step" button or repeatedly
if one presses the "go" button

HH
H
to go

33 stuff that happens to any person
ask agents [

33 only do anything if you aren't finished yet
if not finished? [

;3 1T patch ahead is white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [
rt 90

;3 1T patch ahead is not white go forward 1
if [pcolor] of patch-ahead 1 != white [
fd 1

33 omy bit!
if random-float 1 < 0.05 [1t 90]

;3 1T the patch you are on is red you are finished
if [pcolor] of patch-here = red [
set finished? true
]
]
]

;3 1T everyone has finished then stop
if all? agents [finished?] [stop]

tick

;3 this progresses the tick counter by one
end

[

[
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To change the program...

If all is well you can then
click on “Interface” to go
back and try the effect of
your change when running
the code (pressing the
“step” button)

Click within the text and

type the following:
;; my bit!
if random-float 1 < 0.05 [It 90]

1-commands-begin - NetLogo {C:\Users\99900588\ownCloud\2
File Edit Tools Zoom Tabs Help

v

=10 x|

rface| Info Code |

o v I I [v Indent automatically

Find... | Check

set Tinished? Talse ;; not Tinished to begin with

reset-ticks
end

;3 this initialises the simulation time system and graphs

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;
H we have the pr dure to proagr si ne time step

;3 this is executed when one presses the "step” button or repeatedly

;3 1f one presses the "go" button

to go

33 stuff that happens to any person
ask agents [

33 only do anything if you aren't finished yet
if not finished? [

;3 1T patch ahead is white, turn 90 degrees right
if [pcolor] of patch-ahead 1 = white [
rt 90

;3 1T patch ahead is not white go forward 1
if [pcolor] of patch-ahead 1 != white [
fd 1

33 omy bit!
if random-float 1 < 0.05 [1t 90]

;3 1T the patch you are on is red you are finished
if [pcolor] of patch-here = red [
set finished? true
]
]
]

;3 1f everyone has finished then stop
if all? agents [finished?] [stop]

tick
end

;3 this progresses the tick counter by one

[

[
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The Information Tab

1-commands-begin - N&Logo {C:\Users\99900588\ownCloud\2-day intro ABM} !EI\E|
Fie Edit Tools Zoom Tabs Help

Interface Info | Code|

A
Find... | Edit

This is an example model, used as part of the “2-day Introduction to Agent-Based Modelling”.

This model is to illustrate the basic principles of “asking” all agents to do a command, and “if"
commands.

A random number of patches are coloured white - these are the obstacles. One patch is red,
the target patch. When stepped, turtles (each step) do the following: if the patch in front is not
white, then move forward; if the patch ahead is white turn to the right; if the patch underneath
is red, finish.

Press...

“setup” to initialise the world
“step” to make the turtle do one set of instructions - one step as described above.

# How does the number of white patches effect what happens to the green agent?
® How often does it get stuck and in what circumstances?

||

5
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The Information Tab

Click on the “Info” tab
to see a description of S ok o T e
the model (or whatever
the programmer has
written, if anything!)

This is an example model, used as part of the “2-day Introduction to Agent-Based Modelling”.

This model is to illustrate the basic principles of “asking" all agents to do a command, and “if*
commands.

A random number of patches are coloured white - these are the obstacles. One patch is red,
the target patch. When stepped, turtles (each step) do the following: if the patch in front is not
white, then move forward; if the patch ahead is white turn to the right; if the patch underneath
is red, finish.

Press...

“setup” to initialise the world
“step” to make the turtle do one set of instructions - one step as described above.

 How does the number of white patches effect what happens to the green agent?
® How often does it get stuck and in what circumstances?

||

5
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The Information Tab

Click on the “Info” tab
to see a description of

1-commands-begin - N(R:Logo {C:\Users\99900588\ownCloud\2-day i — |EI |A|
Fie Edit Tools Zoom Tabs Help

the model (or whatever
the programmer has
written, if anything!)

Read it, scrolling down

fo | code|
o |7
Find... | Edit
WHATIS IT?

This is an example model, used as part of the “2-day Introduction to Agent-Based Modelling”.

This model is to illustrate the basic principles of “asking” all agents to do a command, and “if’
commands.

HOW IT WORKS

A random number of patches are coloured white - these are the obstacles. One patch is red,

the target patch. When stepped, turtles (each step) do the following: if the patch in front is not

white, then move forward; if the patch ahead is white turn to the right; if the patch underneath
is red, finish.

HOW TO USE IT

Press...

“setup” to initialise the world
“step” to make the turtle do one set of instructions - one step as described above.

THINGS TO NOTICE

 How does the number of white patches effect what happens to the green agent?
® How often does it get stuck and in what circumstances?

A
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The Information Tab

Click on the “Info” tab
to see a description of

Fie Edit Tools Zoom Tabs Help

1-commands-begin - N«R:Logo {C:\Users\99900588\ownCloud\2-da - |O |1|

the model (or whatever
the programmer has
written, if anything!)

Read it, scrolling down

Here are some suggestions of
bits of code to add and things
to try (in a bit!)

>

fo | code|
o |7
Find... | Edit
WHATIS IT?

This is an example model, used as part of the “2-day Introduction to Agent-Based Modelling”.

This model is to illustrate the basic principles of “asking” all agents to do a command, and “if’
commands.

HOW IT WORKS

A random number of patches are coloured white - these are the obstacles. One patch is red,
the target patch. When stepped, turtles (each step) do the following: if the patch in front is not
white, then move forward; if the patch ahead is white turn to the right; if the patch underneath
is red, finish.

HOW TO USE IT

Press...

“setup” to initialise the world
“step” to make the turtle do one set of instructions - one step as described above.

THINGS TO NOTICE

 How does the number of white patches effect what happens to the green agent?
® How often does it get stuck and in what circumstances?

A
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Adding a button and running the code (the fast way!)

L =lofx|

File Edit Tools Zoom Tabs Help
Interface | Info | Code |

| ¥ view updates

D - + _"a.x Button ~ I - I Settings... |
elete | Add normal speed Icontinuousv

setup GPS tics:o

num-obstacles 200 I

[

|1

Command Center 2| Clear

Lelel>]

observer>|
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Adding a button and running the code (the fast way!)

File Edit Tools Zoom Tabs Help

x RI=TES

Click on the “Interface’
tab to get back to the
main view
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Adding a button and running the code (the fast way!)

x RI=TES

File Edit Tools Zoom Tabs Help

Interface | Info | Code |

7 . | [V view updates
[ » L o T R I _ P I Settings...

normal speed

[

G ticks:0

Right-Click some empty | ~ o ——
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Adding a button and running the code (the fast way!)

1-commands-begin - NetLogo {C:\Users\99900588\ownC

File Edit Tools Zoom Tabs Help

=10 x|

Interface | Info | Code |
¥ 1

r +
( Delete | Add | = Bufion =~ I

normal speed

[v view updates

| _seres |

Icontinuous v |

Right-Click some empty
space and choose “button”

[

[ =
o | |
L}
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p I” Disable until ticks start
num-obstacl

Agent(s) |observer ¥ | I~ Forever

Commands

Display name |

Action key I_

Command Center
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Adding a button and running the code (the fast way!)

1-commands-begin - NetLogo {C:\Users\99900588\ownC [,}S = E1|i|
File Edit Tools Zoom Tabs Help
Interface | Info | Code |

2 + = - .,Jl v view updates -
( Delete | Add ;IM E I Icontinuousll I —=|

normal speed

[

e | T x
<
Agent(s) |observer ¥ | I~ Forever

N E

- I~ Disable until ticks start

Right-Click some empty | "™ s
space and choose “button” /

Display name |

Type the text “go” here and " -
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“forever” switch then “OK”

[ ]
Command Center 2| Cear |
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=i
observer>| LI
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Adding a button and running the code (the fast way!)

=1o] x|
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File Edit Tools Zoom Tabs Help
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Adding a button and running the code (the fast way!)

1-commands
Fie Edit Tools Zoom Tabs Help

-begin - NetLogo {C:\Users\moo:fk'js own

Interfac |1nf|cd]

7 I _j
Edit Add normal speed

Now when you press the “go”
button it will keep doing doing
the “go” procedure forever
(until you “unpress” it)
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Adding a button and running the code for only 10
steps

1-commands-begin - NetLogo {C:\Users\99900!38\ow o =] F3
File Edit Tools Zoom Tabs Help
Interface | Info | Code |

7 3 + |- [v view updates
abe Button v ]
Edit| Delete | Add I normal speed Icontmuous v I —I
[
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Adding a button and running the code for only 10
steps

1-commands-begin - NetLogo {C:\Users\99900!38\ow o =] F3

File Edit Tools Zoom Tabs Help
Interface | Info | Code |

Right-Click some different
empty space and choose
“button”

Command Center

observer>|]




Adding a button and running the code for only 10

steps

1-commands-begin - NetLogo {c:\Users\99900!i(38\ c

File Edit Tools Zoom Tabs Help

=10 x|
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Adding a button and running the code for only 10
steps

1-commands-begin - NetLogo {C:\Users\99900:)88\ownCl - 0| x|
File Edit Tools Zoom Tabs Help
Interface | Info | Code |

+ | v view updates
o [a Button _~ | =
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[ |

aad Button x|
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I~ Disable until ticks start
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NUM-0  Commands

Display name |

Action key I_
v o |

Type the text “repeat 10 [go]”
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Adding a button and running the code for only 10
steps

1-commands-begin - NetLogo {C:\Users\99900!)38\ownCl - o] x|
File Edit Tools Zoom Tabs Help
Interface | Info | Code |

g + | [V view updates
) o - L
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normal speed
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aad Button x|
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|
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Adding a button and running the code for only 10

steps
=]

1-commands-begin - NetLogo {C:\Usem\%goosw oW
File Edit Tools Zoom Tabs Help
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Adding a button and running the code for only 10

steps
=]

1-commands-begin - NetLogo {C:\Usem\%goosw oW
File Edit Tools Zoom Tabs Help
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7 > | [V view updates
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The Experimentation Cycle

Often programming, especially in the
exploratory phase, involves a cycle of:

» Writing some code

* Trying it out (as part of a program or as a
direct command)

* Finding errors

* Reading the NetLogo documentation (more
on this next session)

» Correcting Errors
 Until it works as you want it to (if ever!)
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Things to try...

Try to do the following:

add a button to manually turn the agent right (using
“rt 90”)

add a slider for number of targets and add code to
make this number of patches red

try to change the “if’ commands within the “go”
procedure and see what happens

add new ‘if’ rules, for example to with a certain
probability to turn left (using “if random-float 1 < 0.05

...]")

add a command within “setup” to place the agent at
a random position at the start (using “setxy”,
“‘random max-xcor” and random max-ycor")



The End

2-Day Introduction to Agent-Based Modelling
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