


pxcor pycor pxcor pycor

min-pxcor max-pxcor min-pycor max-pycor min-pxcor max-pxcor min-pycor max-pycor
pxcor pycor

xcor ycor

‐

turtles patches links

ask

turtles-here turtles-at tur‑
tles-on

;; all other turtles:
other turtles
;; all other turtles on this patch:
other turtles-here
;; all red turtles:
turtles with [color = red]
;; all red turtles on my patch
turtles-here with [color = red]
;; patches on right side of view
patches with [pxcor > 0]
;; all turtles less than 3 patches away
turtles in-radius 3
;; the four patches to the east, north, west, and south
patches at-points [[1 0] [0 1] [-1 0] [0 -1]]
;; shorthand for those four patches
neighbors4
;; turtles in the first quadrant that are on a green patch
turtles with [(xcor > 0) and (ycor > 0)
              and (pcolor = green)]
;; turtles standing on my neighboring four patches
turtles-on neighbors4
;; all the links connected to turtle 0
[my-links] of turtle 0

other

ask



any?

all?

count

one-of

ask one-of turtles [ set color green ]

sprout

ask one-of patches [ sprout 1 ]

max-one-of min-one-of

ask max-one-of turtles [sum assets] [ die ]

histogram of

of

show mean [sum assets] of turtles

turtle-set patch-set link-set

no-turtles no-patches no-links

= !=

member?

turtles links

globals [g]

observer> clear-all
observer> create-turtles 5
observer> set g turtles
observer> print count g
5
observer> create-turtles 5
observer> print count g
10
observer> set g turtle-set turtles
observer> print count g
10
observer> create-turtles 5
observer> print count g
10
observer> print count turtles
15

turtles turtle-set turtles

turtles links

sheep wolves streets sidewalks

breed

breed [wolves wolf]
breed [sheep a-sheep]

turtle

create-<breeds> <breed>



sheep sheep

create-sheep hatch-sheep sprout-sheep sheep-here sheep-at sheep-on is-a-sheep?

sheep-own

breed

if breed = wolves [ ... ]

ask one-of wolves [ set breed sheep ]

set-default-shape

frog 0 mouse 1 mouse 0

breed [mice mouse]
breed [frogs frog]
mice-own [cheese]
to setup
  clear-all
  create-mice 50
    [ set color white
      set cheese random 10 ]
  create-frogs 50
    [ set color green ]
  reset-ticks
end

directed-link-breed undirected-link-breed

directed-link-breed [streets street]
undirected-link-breed [friendships friendship]

<link-breed>-neighbor?

create-street-from create-streets-from create-street-to create-streets-to in-

street-neighbor? in-street-neighbors in-street-from my-in-streets my-out-streets out-street-neighbor? out-street-neighbors out-street-to

create-friendship-with create-friendships-with friendship-neighbor? friendship-neighbors

friendship-with my-friendships

-own

<link-breeds>-own

set breed

ask one-of friendships [ set breed streets ]
ask one-of friendships [ set breed links ] ;; produces a runtime error

set-default-shape



color pcolor ‐

xcor ycor heading pxcor pycor here

globals

globals [score]

turtles-own patches-own links-own

turtles-own [energy speed]
patches-own [friction]
links-own [strength]

set

ask turtles [ set pcolor red ]

of

show [color] of turtle 5
;; prints current color of turtle with who number 5

of

show [xcor + ycor] of turtle 5
;; prints the sum of the x and y coordinates of
;; turtle with who number 5

let let ‐

to swap-colors [turtle1 turtle2]
  let temp [color] of turtle1
  ask turtle1 [ set color [color] of turtle2 ]
  ask turtle2 [ set color temp ]
end

create-link-with create-links-with
create-link-to create-links-to create-link-from create-links-from

end1 end2

undirected-link-breed directed-link-breed create-<breed>-
with create-<breeds>-with create-<breed>-to create-<breeds>-to create-<breed>-from create-<breeds>-from



layout-circle

layout-radial

layout-radial
layout-radial

layout-radial

layout-tutte

layout-spring

tie-mode end1 end2 end1 end2 end1
fd jump setxy end2 end2 end1

tie-mode
tie-mode

tie-mode tie untie set tie-

mode "free"

pen-down pen-erase

pen-up

pen-size ‐

setxy move-to



pen-size

stamp stamp-erase

clear-drawing clear-all

import-drawing

import-drawing import-pcolors import-pcolors-rgb

fence

screen-color bgcolor setbg ask patches [ set pcolor blue ]

window

flood fill

‐

shape set

set-default-shape

shapes

ask turtles [ set shape one-of shapes ]

__set-line-thickness

‐
shape

set-default-shape link-shapes

thickness

file:///tmp/sbt_f1cee2bd/shapes.html
file:///tmp/sbt_f1cee2bd/dictionary.html


to to-report ‐
end

to setup
  clear-all
  create-turtles 10
  reset-ticks
end

to go
  ask turtles [
    fd 1            ;; forward 1 step
    rt random 10    ;; turn right
    lt random 10    ;; turn left
  ]
  tick
end

setup go

clear-all create-turtles reset-ticks ask lt rt tick

random turtles random turtles

setup go

setup go

ask

clear-all create-turtles fd set ticks

to draw-polygon [num-sides len]  ;; turtle procedure
  pen-down
  repeat num-sides [
    fd len
    rt 360 / num-sides
  ]
end

ask turtles [ draw-polygon 8 who ]

to-report to

report

to-report absolute-value [number]
  ifelse number >= 0
    [ report number ]
    [ report (- number) ]
end

ask

ask turtles hatch

ask ask

ask

ask



to setup
  clear-all
  create-turtles 100   ;; create 100 turtles with random headings
  ask turtles
    [ set color red    ;; turn them red
      fd 50 ]          ;; spread them around
  ask patches
    [ if pxcor > 0         ;; patches on the right side
        [ set pcolor green ] ]  ;; of the view turn green
  reset-ticks
end

ask ask turtle

patch link patch-at

to setup
  clear-all
  crt 3                           ;; make 3 turtles
  ask turtle 0                    ;; tell the first one...
    [ fd 1 ]                      ;; ...to go forward
  ask turtle 1                    ;; tell the second one...
    [ set color green ]           ;; ...to become green
  ask turtle 2                    ;; tell the third one...
    [ rt 90 ]                     ;; ...to turn right
  ask patch 2 -2                  ;; ask the patch at (2,-2)
    [ set pcolor blue ]           ;; ...to become blue
  ask turtle 0                    ;; ask the first turtle
    [ ask patch-at 1 0            ;; ...to ask patch to the east
      [ set pcolor red ] ]        ;; ...to become red
  ask turtle 0                    ;; tell the first turtle...
    [ create-link-with turtle 1 ] ;; ...make a link with the second
  ask link 0 1                    ;; tell the link between turtle 0 and 1
    [ set color blue ]            ;; ...to become blue
  reset-ticks
end

turtle patch
link patch-at ‐

setup ask turtle 0 [ ask
patch-at 1 0 [ set pcolor red ] ]

ask turtles
  [ fd 1
    set color red ]

ask turtles [ fd 1 ]
ask turtles [ set color red ]

ask-concurrent

ask ask

ask-concurrent ask

ask-concurrent

forward fd back bk ask-concurrent
fd 20 repeat 20 [ fd 1 ] fd

fd 20.3 repeat 20 [ fd 1 ] fd 0.3

jump

ask ask-concurrent



ask turtles [ fd 5 ]
ask-concurrent turtles [ fd 5 ]

ask

ask-concurrent

repeat 5 [ ask turtles [ fd 1 ] ]

ask ask-concurrent

ask-concurrent ask

ask-concurrent turtles [ fd random 10 ]

ask

turtles-own [steps]
ask turtles [ set steps random 10 ]
while [any? turtles with [steps > 0]] [
  ask turtles with [steps > 0] [
    fd 1
    set steps steps - 1
  ]
]

without-interruption create-turtles hatch without-inter‑

ruption

ask-concurrent ‐

ask-concurrent ask-concurrent

globals breed turtles-own patches-own to to-report end extensions __includes ‐

let

.?=*!<>:#+/%$_^'&-

globals breed turtles-own patches-own <BREED>-own extensions

breed



to to-report end

a+b a(b[c]d)e

‐
(list 1 2

3) list (1 + 2) * 3

with with-min with-max at-points in-radius in-cone who-are-not

of

not

^

* / mod

+ -

< > <= >=

= !=

and or xor

ifelse-value

true or false and false (true or false) and
false (true) and false false or and

true or (false and false) true or (false) true

+ * sin
x + 1 sin (x + 1)

(sin x) + 1

and or

to-report to report
output

to square [x]

foo :foo "foo make set

to square :x
output :x * :x
end

to-report square [x]
report x * x
end

[see spot run]

"see spot run" ["see" "spot" "run"]

run

if while

-> run runresult

__includes



__includes

.nls globals breed turtles-own patches-own breeds-own
my-global my-

global my-global my-global

ask

ask turtles ask patches
ask links

ask

-> is-anonymous-command? is-anonymous-reporter?

-> [ -> fd 1 ]
fd [ -> count turtles ] count

foreach map reduce filter n-values sort-by -> ‐

foreach mylist print foreach
mylist [ [x] -> print x ]



run

runresult

run runresult

(run my-anonymous-command 5) (runresult my-anonymous-reporter "foo" 2)

[ [a b] -> a + b ] a

b

run runresult

foreach map reduce filter n-values sort-by

map abs [1 -2 3 -4]
;; => [1 2 3 4]
reduce + [1 2 3 4]
;; => 10
filter is-number? [1 "x" 3]
;; => [1 3]
foreach [1 2 3 4] print
;; prints 1 through 4

map [abs ?] [1 -2 3 -4]
;; => [1 2 3 4]
reduce [?1 + ?2] [1 2 3 4]
;; => 10
filter [is-number? ?] [1 "x" 3]
;; => [1 3]
foreach [1 2 3 4] [ print ? ]
;; prints 1 through 4

‐

stop report

import-world

ifelse-value if report

ifelse while of with let r [ -> if random 2 == 0 ]

let c1 [ -> tick ] let c2 [ -> stop ] ifelse r c1 c2 ifelse runresult r [ run c1 ] [ run c2 ]

-> p

p [ -> ... ] p [ ... ]

foreach mylist stamp ; no inputs

foreach mylist print ; single input

(foreach xs ys setxy) ; multiple inputs

map round [1.3 2.4 3.5] ; reporter, single input

(map + [1 2 3] [4 5 6]) ; reporter, multiple inputs

foreach mylist [ print "abc" ]

map [ 4 ] mylist



foreach mylist [ -> stamp ] ; no inputs

foreach mylist [ x -> print x ] ; single input

foreach mylist [ x -> rt x fd x ] ; multiple primitives, single input

map [ -> world-width ] mylist ; reporter, no inputs

map [ x -> x ^ 2 ] mylist ; reporter, single input

(foreach xs ys [ [ x y ] -> setx x + y ])

(map [ [ x y ] -> x mod round y ] xs ys)

ticks tick clear-all

reset-ticks

tick

reset-ticks

tick

to setup
  clear-all
  create-turtles 10
  reset-ticks
end

to go
  ask turtles [ fd 1 ]
  tick
end

tick-advance



no-display display

display

display

‐
display dis‑

play display ‐

setup

‐

‐

‐

‐



-nowrap

can-move?

if not can-move? distance [ rt 180 ]

patch-ahead 1 != nobody can-move? patch-at dx
dy

if patch-at dx 0 = nobody [
  set heading (- heading)
]
if patch-at 0 dy = nobody [
  set heading (180 - heading)
]

if not can-move? distance[ die ]

setxy forward setxy

let new-x new-value-of-xcor
let new-y new-value-of-ycor

ifelse patch-at (new-x - xcor) (new-y - ycor) = nobody
  [ hide-turtle ]
  [ setxy new-x new-y
    show-turtle ]



diffuse diffuse4
diffuse4 ‐

follow ride watch follow-me ride-me watch-me watch-me

subject reset-perspective

export-output ‐

print show type write

print

show

type

write file-read

output-print

output-show output-type output-write

clear-output export-output export-world

import-world

output-print output-show output-type output-write clear-output export-output

print show type write

self

print

show

type

write

user-directory user-file user-new-file
user-yes-or-no? user-one-of user-input user-

message

user-message



file-open

file-read file-read-line file-read-characters file-at-end?

file-print file-show file-type

file-write

file-delete

file-close file-delete
file-open

;; Open 3 files
file-open "myfile1.txt"
file-open "myfile2.txt"
file-open "myfile3.txt"

;; Now close the 3 files
file-close
file-open "myfile2.txt"
file-close
file-open "myfile1.txt"
file-close

file-close-all

file-write file-read

file-open "myfile.txt"  ;; Opening file for writing
ask turtles
  [ file-write xcor file-write ycor ]
file-close

file-open "myfile.txt"  ;; Opening file for reading
ask turtles
  [ setxy file-read file-read ]
file-close

user-directory user-file user-new-file

‐

‐

set mylist [2 4 6 8]
[[2 4] [3 5]]

[]

list list

file:///tmp/sbt_f1cee2bd/dictionary.html


set random-list list (random 10) (random 20)

random-list

list

(list random 10)
(list random 10 random 20 random 30)

n-values

of

to-report

max [...] of turtles
sum [...] of turtles

sentence list sentence

set

set mylist [2 7 5 Bob [3 0 -2]]
; mylist is now [2 7 5 Bob [3 0 -2]]
set mylist replace-item 2 mylist 10
; mylist is now [2 7 10 Bob [3 0 -2]]

replace-item

lput fput

set mylist lput 42 mylist
; mylist is now [2 7 10 Bob [3 0 -2] 42]

but-last bl

set mylist but-last mylist
; mylist is now [2 7 10 Bob [3 0 -2]]

set mylist but-first mylist
; mylist is now [7 10 Bob [3 0 -2]]

item 3 mylist

replace-item

set mylist (replace-item 3 mylist
                  (replace-item 2 (item 3 mylist) 9))
; mylist is now [7 10 Bob [3 0 9]]

foreach map

foreach

foreach [1 2 3] show
=> 1
=> 2
=> 3
foreach [2 4 6]
  [ n -> crt n
    show (word "created " n " turtles") ]
=> created 2 turtles
=> created 4 turtles
=> created 6 turtles

n

foreach



foreach [1 2 3] [ steps -> ask turtles [ fd steps ] ]
;; turtles move forward 6 patches
foreach [true false true true] [ should-move? -> ask turtles [ if should-move? [ fd 1 ] ] ]
;; turtles move forward 3 patches

map foreach foreach

show map round [1.2 2.2 2.7]
;; prints [1 2 3]

map x

map

show map [ x -> x < 0 ] [1 -1 3 4 -2 -10]
;; prints [false true false false true true]
show map [ x -> x * x ] [1 2 3]
;; prints [1 4 9]

map foreach filter reduce sort-by

repeat while

map foreach

show list 1 2
=> [1 2]
show (list 1 2 3 4)
=> [1 2 3 4]
show (list)
=> []

list word sentence map
foreach run runresult

sort sort-by

sort sort-by

sort who

sort

sort end1 end2

reverse sort reverse sort turtles

sort sort-by

sort-by [ [a b] -> [size] of a < [size] of b ] turtles

size

of self ask

[self] of my-agentset

foreach ask

foreach sort turtles [ the-turtle ->
  ask the-turtle [
    ...
  ]
]



ask ask

fput lput butfirst butlast

length item replace-item

sentence

""

but-first "string" => "tring"
but-last "string" => "strin"
empty? "" => true
empty? "string" => false
first "string" => "s"
item 2 "string" => "r"
last "string" => "g"
length "string" => 6
member? "s" "string" => true
member? "rin" "string" => true
member? "ron" "string" => false
position "s" "string" => 0
position "rin" "string" => 2
position "ron" "string" => false
remove "r" "string" => "sting"
remove "s" "strings" => "tring"
replace-item 3 "string" "o" => "strong"
reverse "string" => "gnirts"

is-string? substring word

is-string? "string" => true
is-string? 37 => false
substring "string" 2 5 => "rin"
word "tur" "tle" => "turtle"

\n

\t

\"

\\

‐

show 1.5 + 1.5
observer: 3

crt 3.5

https://en.wikipedia.org/wiki/Hash_array_mapped_trie


show 2 ^ 60 + 1 = 2 ^ 60
=> true

show 1 / 6 + 1 / 6 + 1 / 6 + 1 / 6 + 1 / 6 + 1 / 6
=> 0.9999999999999999
show 1 / 9 + 1 / 9 + 1 / 9 + 1 / 9 + 1 / 9 + 1 / 9 + 1 / 9 + 1 / 9 + 1 / 9
=> 1.0000000000000002

show 0.000000000001
=> 1.0E-12
show 50000000000000000000
=> 5.0E19

show 1.0 * 10 ^ -12
=> 1.0E-12

show 3.0E6
=> 3000000
show 8.123456789E6
=> 8123456.789
show 8.123456789E7
=> 8.123456789E7
show 3.0E16
=> 3.0E16
show 8.0E-3
=> 0.0080
show 8.0E-4
=> 8.0E-4

show 2 ^ 60
=> 1.15292150460684698E18

show 4.5e20
=> 4.5E20

show 0.1 + 0.1 + 0.1
=> 0.30000000000000004
show cos 90
=> 6.123233995736766E-17

if x = 1 [ ... ]
if abs (x - 1) < 0.0001 [ ... ]

precision

‐



random-seed

random-seed 137
show random 100
show random 100
show random 100

new-seed new-seed

one-of n-of sprout down‑
hill

random random-float

random-normal random-poisson random-exponential random-gamma

with-local-randomness ‐

starting-seed new-seed clear-all setup random-seed

globals [starting-seed]

to setup
  clear-all
  set starting-seed new-seed
  random-seed starting-seed
  ; ... rest of normal setup code
end

to go
  ; ... the rest of normal model code will use the random seed set in `setup`
end

starting-seed

plot plotxy

plot

plot

plot count turtles



plotxy time

plotxy time count-turtles

plot plotxy ‐

reset-ticks setup-plots stop

reset-ticks tick update-plots stop

setup-plots

update-plots setup-plots

tick update-plots

reset-ticks setup-plots update-plots

reset-ticks tick

to setup
  clear-all
  ...
  reset-ticks
end

to go
  ...
  tick
end

setup go reset-ticks

setup go

setup-plots update-plots reset-ticks setup-plots update-plots

update-plots

plot-pen-up plot plotxy
plot-pen-down

set-plot-pen-mode

histogram [age] of turtles

‐
set-plot-x-range

‐
set-plot-pen-interval set-histogram-num-bars

clear-plot clear-all-plots clear-all command



plot-pen-reset

set-plot-background-color set-plot-x-range set-plot-pen-color

set-plot-x-range set-plot-y-range

clear-plot clear-all-plots

clear-all

create-temporary-plot-pen

set-current-plot set-current-plot-pen

‐
set-cur‑

rent-plot set-current-plot-pen

set-current-plot

set-current-plot "Distance vs. Time"

set-current-plot

set-current-plot-pen

set-current-plot-pen "distance"

plot count turtles

do-plotting

to do-plotting
  set-current-plot "populations"
  set-current-plot-pen "sheep"
  plot count sheep
  set-current-plot-pen "wolves"
  plot count wolves

  set-current-plot "next plot"
  ...
end



color pcolor

wrap-color

‐

wrap-color

scale-color

shade-of? shade-of? orange 27

‐

color pcolor

set pcolor [255 0 0]

pcolors

set color [255 0 0 125]

extract-hsb extract-rgb rgb hsb

approximate-hsb approximate-rgb

let my-color approximate-rgb 0 0 255 ;; my-color is now 104.7
show extract-rgb my-color ;; shows [48 88 161] which is pretty far from [0 0 255], the color we started with



ask one-of turtles [set color lput 102 extract-rgb color]

‐

extensions [palette]
ask one-of turtles [palette:set-transparency 60]

vid:start-recorder

vid:record-view vid:record-interface

vid:start-recorder width height

vid:start-recorder vid:record-view vid:record-interface

vid:start-recorder vid:record-interface vid:record-view

vid:save-recording .mp4

;; export a 30 frame movie of the view
extensions [vid]

;...

setup
vid:start-recorder
vid:record-view ;; show the initial state
repeat 30
[ go
  vid:record-view ]
vid:save-recording "out.mp4"

vid:recorder-status

vid:reset-recorder

vid:record-view

vid:record-interface vid:record-source

file:///tmp/sbt_f1cee2bd/palette.html
file:///tmp/sbt_f1cee2bd/colorpicker.html
http://www.videolan.org/vlc/index.html

	The NetLogo 7.0.0 User Manual
	Table of Contents
	What is NetLogo?
	Features

	Copyright and License Information
	How to reference
	Acknowledgments
	NetLogo license
	Commercial licenses
	NetLogo User Manual license
	Open source
	Third party licenses
	Scala
	MersenneTwisterFast
	Colt
	Config
	Apache Commons Codec (TM)
	Flexmark
	JHotDraw
	JOGL
	Matrix3D
	ASM
	PicoContainer
	Parboiled
	RSyntaxTextArea
	JCodec
	Java-Objective-C Bridge
	Webcam-capture
	Guava
	Gephi
	JSSC
	Apache Commons CSV
	JTS Topology Suite
	Apache Commons HTTPClient
	Apache Commons Logging
	ng-units
	Tinfour
	json-simple
	hid4java
	JAMA
	Gson


	What's new?
	Version 7.0.0 (September 2025)
	Changes in NetLogo Functionality
	Changes to the NetLogo GUI
	Changes to the NetLogo File format
	Changes in Primitive Functionality
	Changes for Customizability
	Features and Enhancements
	Language Changes
	Bug Fixes and Minor Changes
	Extension Updates
	Documentation Updates
	Models Library Changes
	New Sample Models:
	New 3D Sample Models
	New Code Examples
	Sample Model Changes


	Version 6.4.0 (November 2023)
	BehaviorSpace New Features
	Language Changes
	Bug Fixes and Changes
	BehaviorSpace Bug fixes and changes

	Extension Updates
	Documentation Updates
	Models Library Changes
	New Sample Models:
	Sample Model Changes


	Version 6.3.0 (September 2022)
	Bug Fixes and Changes
	Extension Updates
	Documentation Updates
	Models Library Changes
	New Sample Models:
	New Curricular Models:
	New Code Examples:
	Sample Model Changes
	Curricular Models Changes:
	Newly Verified Models


	Version 6.2.2 (December 2021)
	Fixes and Changes

	Version 6.2.1 (October 2021)
	Features and Changes
	Documentation Updates
	Bugfixes
	Models Library Changes
	New Sample Models:
	New Curricula Models:
	New Code Examples:
	Sample Models
	Code Examples


	Version 6.2.0 (December 2020)
	Features
	Bugfixes
	Logging Improvements
	NetLogo 3D Bugfixes
	Extension Changes
	Documentation Changes
	Model Changes
	New Sample Models:
	New Curricular Models:
	New Code Examples:
	Sample Model Updates:

	Alternative Visualization Updates:
	Curricular Model Updates:
	Code Examples Updates:
	HubNet Activities Updates:
	IABM Model Updates:


	Version 6.1.1 (September 2019)
	Bugfixes
	Features
	Extension Changes
	Documentation Changes
	Model Changes

	Version 6.1.0 (May 2019)
	Feature Changes
	Bugfixes
	Extension Changes
	Documentation Changes
	Model Changes

	Version 6.0.4 (June 2018)
	Feature Changes
	Bugfixes
	Documentation Changes
	Model Changes
	New Curricular Models
	Revised Sample Models
	Revised Code Examples
	Revised Curricular Models
	Revised Alternative Visualizations


	Version 6.0.3 (March 2018)
	Feature Changes
	Documentation Changes
	Bugfixes
	Extension Changes
	Documentation Changes
	Model Changes
	New Sample Models:
	New Curricular Models
	New HubNet Activities:
	Revised Code Examples:
	Revised Curricular Models:
	Revised Sample Models:
	Revised IABM Models:
	† - Models Updated to Correctly Reference the HIV Model


	Version 6.0.2 (August 2017)
	Feature Changes
	Bugfixes
	Extension Changes
	Documentation Changes
	Model Changes
	New Sample Models:
	New Curricular Models:
	Revised Sample Models:
	Revised Curricular Models:
	Revised HubNet Activities:
	Revised Code Examples:


	Version 6.0.1 (March 2017)
	Feature Changes
	Bugfixes
	Extension Changes
	Documentation Changes
	Models
	New Sample Model
	New Curricular Model
	Revised Sample Models
	Revised Curricular Models


	Version 6.0 (December 2016)
	Feature Changes
	Bugfixes
	Language Changes
	Extension Changes
	Operating System Support
	Documentation Changes
	Internationalization Changes
	Models
	New Sample Models:
	New Curricular Models:
	New Code Examples:
	Promoted Models (improved and no longer “unverified”):
	Revised Sample Models:
	Revised HubNet Activities:
	Revised Curricular Models:
	Revised IABM models:
	Revised Code Examples:
	Demoted model:


	Version 5.3.1 (February 2016)
	Feature Changes
	Extension Changes
	Bugfixes

	Version 5.3 (December 2015)
	Feature Changes
	Extension Changes

	Version 5.2.1 (September 2015)
	Extensions
	New features
	Bug fixes
	Model changes

	Version 5.2.0 (April 2015)
	Extensions
	New features
	Bug fixes
	Model changes

	Version 5.1.0 (July 2014)
	Version 5.0.4 (March 2013)
	Version 5.0 (February 2012)
	Version 4.1.3 (April 2011)
	Version 4.1 (December 2009)
	Version 4.0 (September 2007)
	Version 3.1 (April 2006)
	Version 3.0 (September 2005)
	Version 2.1 (December 2004)
	Version 2.0.2 (August 2004)
	Version 2.0 (December 2003)
	Version 1.3 (June 2003)
	Version 1.2 (March 2003)
	Version 1.1 (July 2002)
	Version 1.0 (April 2002)

	System Requirements
	Application Requirements
	Windows
	Mac OS X
	Linux

	3D Requirements
	32-bit or 64-bit?

	Contact Us
	Web site
	Feedback, questions, etc.
	Reporting bugs
	Open source

	Sample Model: Party
	At a Party
	Challenge
	Thinking with models
	What’s next?

	Tutorial #1: Models
	Sample Model: Wolf Sheep Predation
	Controlling the Model: Buttons
	Controlling speed: Speed Slider
	Adjusting Settings: Choosers, Sliders, and Switches
	Gathering Information: Plots and Monitors
	Plots
	Monitors

	Controlling the View
	Models Library
	Sample Models
	Curricular Models
	Code Examples
	HubNet Activities

	What’s Next?

	Tutorial #2: Commands
	Sample Model: Traffic Basic
	Command Center
	Working with colors
	Agent Monitors and Agent Commanders
	What’s Next?

	Tutorial #3: Procedures
	Agents and procedures
	Making the setup button
	Switching to tick-based view updates
	Making the go button
	Experimenting with commands
	Patches and variables
	Turtle variables
	Monitors
	Switches and labels
	More procedures
	Plotting
	Tick counter
	Some more details
	What’s next?
	Appendix: Complete code

	Interface Guide
	Menus
	Chart: NetLogo menus

	Tabs
	International Usage
	Character sets
	Languages
	Default language

	Support for translators


	Interface Tab Guide
	Overview: Working with interface elements (widgets)
	Charts: Interface Widgets
	Widget Appearance: Light and Dark Themes
	Widget Icons and Functionality

	Other Interface Toolbar controls
	Interface Menus
	Add Widgets Menu
	Align Widgets Menu
	Aligning
	Distributing
	Stretching
	Widget Overlap


	Interface Tools
	Interaction Tool
	Right-clicking
	Ctrl-clicking or Cmd-clicking
	Drag Select
	Exiting

	Selection, Editing and Deletion Tools
	Selection Tool
	Selecting
	Selecting multiple items
	Deselecting
	Moving
	Resizing

	Editing Tool
	Deletion Tool
	Deleting


	The 2D and 3D views
	World Settings
	View Settings
	Tick Counter Settings
	Interacting with Agents
	Manipulating the 3D View
	Fullscreen Mode
	3D Shapes


	Command Center
	Reporters
	Accessing previous commands
	Clearing
	Arranging

	Plots
	Plot Pens
	Plot Pen Advanced Settings


	Agent Monitors

	Info Tab
	Editing
	Headings
	Input

	Paragraphs
	Example
	Formatted

	Italicized and bold text
	Example
	Formatted

	Ordered lists
	Example
	Formatted

	Unordered lists
	Example
	Formatted

	Links
	Automatic links
	Example
	Formatted

	Links with text
	Example
	Formatted

	Local links
	Example
	Example


	Images
	Example
	Formatted
	Local images
	Example
	Formatted

	Bundled images

	Block quotations
	Example
	Formatted

	Code
	Example
	Formatted

	Code blocks
	Example
	Formatted

	Superscripts and subscripts
	Example
	Formatted

	Notes on usage
	Other features

	Code Tab Guide
	Code Tab Toolbar
	Procedures menu

	Checking for Errors
	Separate Code tab
	Find & Replace
	Automatic Indentation
	Line Numbers
	More Editing Options
	Included Files

	Programming Guide
	Agents and Agentsets
	Agents
	Agentsets
	Special agentsets
	Agentsets and lists

	Breeds
	Link breeds

	Variables
	Links
	Tie
	Drawing
	Turtle shapes
	Link shapes

	Programming
	Procedures
	Ask
	Ask-Concurrent
	Syntax
	Colors
	Notice
	Keywords
	Identifiers
	Scope
	Comments
	Structure
	Commands and reporters
	Compared to other Logos
	Surface differences
	Deeper differences


	Multiple source files
	Buttons
	Anonymous procedures
	Anonymous procedure primitives
	Anonymous procedure inputs
	Anonymous procedures and strings
	Concise syntax
	Anonymous procedures as closures
	Nonlocal exits
	Anonymous procedures and extensions
	Limitations
	What is Optional?
	Code example


	World
	Tick counter
	When to tick
	Fractional ticks

	View updates
	Continuous updates
	Tick-based updates
	Choosing a mode
	Frame rate

	Topology

	Observer Perspective
	Input/Output
	Output
	How Output Primitives Differ
	User Interaction Primitives
	What does “Halt” mean?

	File I/O

	Lists
	Strings
	Mathematics
	Math
	Random numbers
	Auxiliary generator
	Local randomness
	Saving a Random Seed for a Run


	Plotting
	Plotting points
	Plot commands
	Other kinds of plots
	Histograms
	Clearing and resetting
	Ranges and auto scaling
	Using a Legend
	Temporary plot pens
	set-current-plot and set-current-plot-pen
	Conclusion

	Color
	Movies

	Transition Guide
	Changes for NetLogo 7.0.0
	Changes for NetLogo 6.1.0
	CF Extension Removal
	ifelse-value Precedence Change with Infix Operators

	Changes for NetLogo 6.0.3
	Arduino Extension Changes
	CF Extension Changes

	Changes for NetLogo 6.0
	Tasks replaced by Anonymous Procedures
	Link reporters overhauled to be more consistent and flexible
	New link reporter behavior
	Old link reporter behavior

	Removal of Applets
	Changes to the NetLogo User Interface
	Nobody Not Permitted as a Chooser Value
	Breeds must have singular and plural names
	Removal of “Movie” Prims
	Improved Name Collision Detection
	Removal of hubnet-set-client-interface
	Improved & Updated Extensions API
	Add range primitive

	Changes for NetLogo 5.2
	hsb primitives
	GoGo extension

	Changes for NetLogo 5.0
	Plotting
	Tick counter
	reset-ticks
	reset-ticks and plotting
	__clear-all-and-reset-ticks

	Unicode characters
	Info tabs
	Model speed
	List performance
	Extensions API
	Syntax constants
	LogoList construction
	Primitive classes


	Changes for NetLogo 4.1
	Combining set and of

	Changes for NetLogo 4.0
	Who numbering
	Turtle creation: randomized vs. “ordered”
	Adding strings and lists
	The -at primitives
	Links
	New “of” syntax
	Serial ask
	Tick counter
	View update modes
	How to make a model use ticks and tick-based updates

	Speed slider
	Numbers
	Agentset building
	RGB Colors
	Tie

	Changes for NetLogo 3.1
	Agentsets
	Wrapping
	Random turtle coordinates


	Extension Manager Guide
	Authoring and Sharing
	Interface

	Shapes Editor Guide
	Getting started
	Importing shapes

	Creating and editing turtle shapes
	Tools
	Previews
	Overlapping shapes
	Undo
	Colors
	Other buttons
	Shape design
	Keeping a shape

	Creating and editing link shapes
	Changing link shape properties

	Using shapes in a model

	BehaviorSpace Guide
	What is BehaviorSpace?
	Why BehaviorSpace?

	How It Works
	Managing experiment setups
	Creating an experiment setup
	Combinatorial syntaxes
	Subexperiment syntax
	Run metrics when
	Pre experiment commands
	Post experiment commands


	Importing and exporting
	Special primitives for BehaviorSpace experiments
	Running an experiment
	Run options: formats
	Table output
	Spreadsheet output
	Statistics output
	Lists output
	Output File Changes
	Run options: update plots and monitors
	Run options: parallel runs
	Observing runs
	Paused experiments


	Advanced Usage
	Running from the command line
	How to use it
	Examples

	Setting up experiments in XML
	Adjusting JVM Parameters
	Bspace Extension
	Controlling API


	System Dynamics Guide
	What is the NetLogo System Dynamics Modeler?
	Basic Concepts
	Sample Models

	How it Works
	Diagram Tab
	Creating Diagram Elements
	Working with Diagram Elements
	Editing dt
	Errors

	Code Tab
	The System Dynamics Modeler and NetLogo

	Tutorial: Wolf-Sheep Predation
	Step 1: Sheep Reproduction
	Step 2: NetLogo Integration
	Step 3: Wolf Predation


	HubNet Guide
	Understanding HubNet
	NetLogo
	HubNet Architecture

	Computer HubNet
	Activities
	Clients
	Requirements
	Starting an activity
	HubNet Control Center
	Troubleshooting
	I started a HubNet activity, but when participants open a HubNet Client, my activity isn’t listed.
	When a participant tries to connect to an activity, nothing happens (the client appears to hang or gives an error saying that no serverwas found).
	The view on the HubNet client is gray.
	There is no view on the HubNet client.
	I can’t quit a HubNet client.
	My computer went to sleep while running a HubNet activity. When I woke the computer up, I got an error and HubNet wouldn’t workanymore.
	My problem is not addressed on this page.

	Known Limitations

	Teacher workshops
	HubNet Authoring Guide
	Running HubNet in headless mode
	Getting help

	HubNet Authoring Guide
	Coding HubNet activities
	Setup
	Receiving messages from clients
	Sending messages to clients
	Examples

	How to make a client interface
	View updates on the clients
	Clicking in the view on clients
	Customizing the client’s view
	Plot updates on the clients

	Modeling Commons Guide
	Introduction
	Modeling Commons Accounts
	Uploading Models
	Upload a New Model
	Upload a Child of an Existing Model (“Forking”)

	Updating an Existing Model

	Command Line Switches
	Controlling Guide
	Mathematica Link
	What can I do with it?
	Installation
	Usage
	Known Issues
	Source code
	Credits

	NetLogo 3D
	Introduction
	3D Worlds
	The observer and the 3D view
	Custom Shapes

	Tutorial
	Step 1: Depth
	Step 2: Turtle Movement
	Step 3: Observer Movement

	Dictionary
	Commands and Reporters
	Turtle-related primitives
	Patch-related primitives
	Agentset primitives
	World primitives
	Observer movement primitives
	Link primitives

	Built-In Variables
	Turtles
	Patches

	Primitives
	at-points4.1
	agentset at-points [[x1 y1 z1] [x2 y2 z2] ...]

	distancexyz4.1distancexyz-nowrap4.1
	distancexyz xcor ycor zcordistancexyz-nowrap xcor ycor zcorTurtle CommandPatch Command

	dz4.1
	dzTurtle Command

	facefacexyz4.1
	face agentfacexyz x y zTurtle CommandObserver Movement Command

	left4.1
	left numberTurtle Command

	link-pitch4.1.2
	link-pitchLink Command

	load-shapes-3d4.1
	load-shapes-3d filenameObserver Movement Command

	max-pzcor4.1min-pzcor4.1
	max-pzcormin-pzcor

	neighbors4.1neighbors64.1
	neighborsneighbors6Turtle CommandPatch Command

	orbit-down4.1orbit-left4.1orbit-right4.1orbit-up4.1
	orbit-down numberorbit-left numberorbit-right numberorbit-up numberObserver Movement Command

	__oxcor__oycor__ozcor
	__oxcor__oycor__ozcorObserver Movement Command

	patch4.1
	patch pxcor pycor pzcor

	patch-at4.1
	patch-at dx dy dzTurtle CommandPatch Command

	patch-at-heading-pitch-and-distance4.1
	patch-at-heading-pitch-and-distance heading pitch distanceTurtle CommandPatch Command

	pitch
	pitchTurtle Command

	pzcor
	pzcorPatch CommandTurtle Command

	random-pzcor4.1
	random-pzcor

	random-zcor4.1
	random-zcor

	right4.1
	right numberTurtle Command

	roll
	rollTurtle Command

	roll-left4.1
	roll-left numberTurtle Command

	roll-right4.1
	roll-right numberTurtle Command

	setxyz4.1
	setxyz x y zTurtle CommandObserver Movement Command

	tilt-down4.1tilt-up4.1
	tilt-down numbertilt-up numberTurtle Command

	towards-pitch4.1towards-pitch-nowrap4.1
	towards-pitch agenttowards-pitch-nowrap agentTurtle CommandPatch Command

	towards-pitch-xyz4.1towards-pitch-xyz-nowrap4.1
	towards-pitch-xyz x y ztowards-pitch-xyz-no-wrap x y zTurtle CommandPatch Command

	turtles-at4.1<breeds>-at
	turtles-at dx dy dz<breeds>-at dx dy dzTurtle CommandPatch Command

	world-depth4.1
	world-depth

	zcor
	zcorTurtle Command

	zoom4.1
	zoom numberObserver Movement Command



	Extensions Guide
	Authoring and Sharing
	Using Extensions
	Where extensions are located


	Extension Authoring Introduction
	Technical Details
	Sharing Extensions with the Extension Manager

	Color Picker Guide
	Introduction
	Colors in NetLogo
	Simple Tab
	The Advanced Tab
	Introduction
	Input Format
	Output Format
	Output Formats for Different Contexts
	Details about RGB Output
	Details about the Alpha Bar


	NetLogo 7.0.0 Changes Overview
	Motivation
	Interface Tab
	Overview of Visual Changes to the Interface Tab
	Interface Elements (Widgets)
	Widget Sizes

	New File Format
	Tools in the NetLogo 7 Interface
	Overview: NetLogo Interface Tool Buttons and Dropdown menus
	New Interface Tools
	New Interface Menu

	The Color Picker
	Notifications
	The Info Tab
	Code Tab
	Color Themes and Code Syntax Highlighting
	Code Tab Toolbar
	Code Tab Preferences
	Included Files

	Menu Items
	Preferences Dialog
	File -> Resource Manager dialog

	Tools Menu Changes
	Turtle Shapes Editor and Link Shapes Editor
	Help Menu

	Collection of anonymous usage statistics

	NetLogo Preferences
	Overview
	General Preferences
	User Interface language
	Reload the last used model on startup
	Reload model on external changes
	Bold widget text
	Jump sliders to click location (instead of incrementing)
	UI scale
	Send anonymous usage statistics

	Code Preferences
	Sort “Procedures” menu by
	Always show “Included Files” menu
	Automatically jump to source of compilation error
	Open code tab in separate window on startup
	Auto Indent
	Show line numbers

	Logging Preferences
	Enable logging
	Directory to store logs
	Events to log:

	Color Themes
	Light
	Dark
	Classic


	Arduino
	Using
	Notes
	Compatibility
	Questions

	Primitives
	arduino:primitives
	arduino:primitives

	arduino:ports
	arduino:ports

	arduino:open
	arduino:open port-name

	arduino:close
	arduino:close

	arduino:get
	arduino:get var-name

	arduino:write-string
	arduino:write-string string-message

	arduino:write-int
	arduino:write-int int-message

	arduino:write-byte
	arduino:write-byte byte-message

	arduino:is-open?
	arduino:is-open?

	arduino:debug-to-arduino
	arduino:debug-to-arduino

	arduino:debug-from-arduino
	arduino:debug-from-arduino



	Array
	Using
	When to Use
	Example use of Array Extension

	Primitives
	array:from-list
	array:from-list list

	array:item
	array:item array index

	array:set
	array:set array index value

	array:length
	array:length array

	array:to-list
	array:to-list array



	Bitmap
	Using
	What does the Bitmap Extension do?
	Getting started

	Primitives
	bitmap:average-color
	bitmap:average-color image

	bitmap:channel
	bitmap:channel image channel

	bitmap:copy-to-drawing
	bitmap:copy-to-drawing image x y

	bitmap:copy-to-pcolors
	bitmap:copy-to-pcolors image boolean

	bitmap:difference-rgb
	bitmap:difference-rgb image1 image2

	bitmap:export
	bitmap:export image filename

	bitmap:from-base64
	bitmap:from-base64 base64-string

	bitmap:to-base64
	bitmap:to-base64 base64-string

	bitmap:from-view
	bitmap:from-view

	bitmap:to-grayscale
	bitmap:to-grayscale image

	bitmap:height
	bitmap:height image

	bitmap:import
	bitmap:import filename

	bitmap:scaled
	bitmap:scaled image width height

	bitmap:width
	bitmap:width image



	CSV
	Common use cases and examples
	Read a file all at once
	Read a file one line at a time
	Read a file one line per tick
	Write a file

	Primitives
	Formatting NetLogo data as CSV
	Parsing CSV input to NetLogo data
	csv:from-row
	csv:from-row stringcsv:from-row string delimiter

	csv:from-string
	csv:from-string stringcsv:from-string string delimiter

	csv:from-file
	csv:from-file csv-filecsv:from-file csv-file delimiter

	csv:to-row
	csv:to-row listcsv:to-row list delimiter

	csv:to-string
	csv:to-string listcsv:to-string list delimiter

	csv:to-file
	csv:to-file csv-file listcsv:to-file csv-file list delimiter



	GIS
	Using
	How to use
	Known Issues
	Credits

	Primitives
	RasterDataset Primitives
	Dataset Primitives
	VectorDataset Primitives
	Coordinate System Primitives
	Drawing Primitives
	gis:set-transformation
	gis:set-transformation gis-envelope netlogo-envelope

	gis:set-transformation-ds
	gis:set-transformation-ds gis-envelope netlogo-envelope

	gis:set-world-envelope
	gis:set-world-envelope gis-envelope

	gis:set-world-envelope-ds
	gis:set-world-envelope-ds gis-envelope

	gis:world-envelope
	gis:world-envelope

	gis:envelope-of
	gis:envelope-of thing

	gis:envelope-union-of
	gis:envelope-union-of envelope1 envelope2gis:envelope-union-of envelope1...

	gis:load-coordinate-system
	gis:load-coordinate-system file

	gis:set-coordinate-system
	gis:set-coordinate-system system

	gis:project-lat-lon
	gis:project-lat-lon latitude longitude

	gis:project-lat-lon-from-ellipsoid
	gis:project-lat-lon-from-ellipsoid latitude longitude ellipsoid-radius ellipsoid-inverse-flattening

	gis:load-dataset
	gis:load-dataset file

	gis:store-dataset
	gis:store-dataset dataset file

	gis:type-of
	gis:type-of dataset

	gis:patch-dataset
	gis:patch-dataset patch-variable

	gis:turtle-dataset
	gis:turtle-dataset turtle-set

	gis:link-dataset
	gis:link-dataset link-set

	gis:shape-type-of
	gis:shape-type-of VectorDataset

	gis:property-names
	gis:property-names VectorDataset

	gis:feature-list-of
	gis:feature-list-of VectorDataset

	gis:vertex-lists-of
	gis:vertex-lists-of VectorFeature

	gis:centroid-of
	gis:centroid-of VectorFeature

	gis:random-point-inside
	gis:random-point-inside VectorFeature

	gis:location-of
	gis:location-of Vertex

	gis:set-property-value
	gis:set-property-value VectorFeature property-name value

	gis:property-value
	gis:property-value VectorFeature property-name

	gis:find-features
	gis:find-features VectorDataset property-name specified-value

	gis:find-one-feature
	gis:find-one-feature VectorDataset property-name specified-value

	gis:find-less-than
	gis:find-less-than VectorDataset property-name value

	gis:find-greater-than
	gis:find-greater-than VectorDataset property-name value

	gis:find-range
	gis:find-range VectorDataset property-name minimum-value maximum-value

	gis:property-minimum
	gis:property-minimum VectorDataset property-name

	gis:property-maximum
	gis:property-maximum VectorDataset property-name

	gis:apply-coverage
	gis:apply-coverage VectorDataset property-name patch-variable

	gis:create-turtles-from-points
	gis:create-turtles-from-points VectorDataset breed commands

	gis:create-turtles-from-points-manual
	gis:create-turtles-from-points-manual VectorDataset breed property-mapping commands

	gis:create-turtles-inside-polygon
	gis:create-turtles-inside-polygon VectorFeature breed n commands

	gis:create-turtles-inside-polygon-manual
	gis:create-turtles-inside-polygon-manual VectorFeature breed n property-mapping commands

	gis:coverage-minimum-threshold
	gis:coverage-minimum-threshold

	gis:set-coverage-minimum-threshold
	gis:set-coverage-minimum-threshold new-threshold

	gis:coverage-maximum-threshold
	gis:coverage-maximum-threshold

	gis:set-coverage-maximum-threshold
	gis:set-coverage-maximum-threshold new-threshold

	gis:intersects?
	gis:intersects? x y

	gis:contains?
	gis:contains? x y

	gis:contained-by?
	gis:contained-by? x y

	gis:have-relationship?
	gis:have-relationship? x y

	gis:relationship-of
	gis:relationship-of x y

	gis:intersecting
	patch-set gis:intersecting data

	gis:width-of
	gis:width-of RasterDataset

	gis:height-of
	gis:height-of RasterDataset

	gis:raster-value
	gis:raster-value RasterDataset x y

	gis:set-raster-value
	gis:set-raster-value RasterDataset x y value

	gis:minimum-of
	gis:minimum-of RasterDataset

	gis:maximum-of
	gis:maximum-of RasterDataset

	gis:sampling-method-of
	gis:sampling-method-of RasterDataset

	gis:set-sampling-method
	gis:set-sampling-method RasterDataset sampling-method

	gis:raster-sample
	gis:raster-sample RasterDataset sample-location

	gis:raster-world-envelope
	gis:raster-world-envelope RasterDataset x y

	gis:create-raster
	gis:create-raster width height envelope

	gis:resample
	gis:resample RasterDataset envelope width height

	gis:convolve
	gis:convolve RasterDataset kernel-rows kernel-columns kernel key-column key-row

	gis:apply-raster
	gis:apply-raster RasterDataset patch-variable

	gis:drawing-color
	gis:drawing-color

	gis:set-drawing-color
	gis:set-drawing-color color

	gis:draw
	gis:draw vector-data line-thickness

	gis:fill
	gis:fill vector-data line-thickness

	gis:paint
	gis:paint RasterDataset transparency

	gis:import-wms-drawing
	gis:import-wms-drawing server-url spatial-reference layers transparency



	GoGo
	NetLogoLab and the GoGo Board Extension for sensors and robotics

	NetLogoLab and the GoGo Board Extension
	What is NetLogoLab?
	The GoGo Board NetLogo extension
	GoGo Board: a low-cost robotics and data-logging board
	Sensor and actuator toolkits
	NetLogo models

	How to get a GoGo Board?
	Installing and testing the GoGo Extension
	Windows
	Mac OS X
	Linux

	Usage
	Changes
	Primitives
	Other Outputs
	Utilities
	General
	Sensors
	Outputs and Servos
	gogo:primitives
	gogo:primitives

	gogo:howmany-gogos
	gogo:howmany-gogos

	gogo:init
	gogo:init

	gogo:talk-to-output-ports
	gogo:talk-to-output-ports list-of-portnames

	gogo:talk-to-servo-ports
	gogo:talk-to-servo-ports list-of-portnames

	gogo:set-output-port-power
	gogo:set-output-port-power power-level

	gogo:output-port-on
	gogo:output-port-on

	gogo:output-port-off
	gogo:output-port-off

	gogo:output-port-clockwise
	gogo:output-port-clockwise

	gogo:output-port-counterclockwise
	gogo:output-port-counterclockwise

	gogo:set-servo
	gogo:set-servo number

	gogo:led
	gogo:led on-or-off

	gogo:beep
	gogo:beep

	gogo:read-sensors
	gogo:read-sensors

	gogo:read-sensor
	gogo:read-sensor which-sensor

	gogo:read-all
	gogo:read-all

	gogo:send-bytes
	gogo:send-bytes list


	Examples of NetLogoLab models
	Controlling a car
	A simple sensing project


	LevelSpace
	LevelSpace fundamentals
	Headless and Interactive Models
	Keeping Track of Models
	A general use case: Asking and Reporting
	A general use case: Inter-Model Interactions
	A general Usecase: Tidying up “Dead” Child Models

	Citing LevelSpace in Research
	Primitives
	Commanding and Reporting
	Logic and Control
	Opening and Closing Models
	ls:create-models
	ls:create-models number pathls:create-models number path anonymous command

	ls:create-interactive-models
	ls:create-interactive-models number pathls:create-interactive-models number path anonymous command

	ls:close
	ls:close model-or-list-of-models

	ls:reset
	ls:reset

	ls:ask
	ls:ask model-or-list-of-models command argument

	ls:of
	reporter ls:of model-or-list-of-models

	ls:report
	ls:report model-or-list-of-models reporter argument

	ls:with
	list-of-models ls:with reporter

	ls:let
	ls:let variable-name value

	ls:assign
	ls:assign model-or-list-of-models global-variable value

	ls:models
	ls:models

	ls:show
	ls:show model-or-list-of-models

	ls:show-all
	ls:show-all model-or-list-of-models

	ls:hide
	ls:hide model-or-list-of-models

	ls:hide-all
	ls:hide-all model-or-list-of-models

	ls:path-of
	ls:path-of model-or-list-of-models

	ls:name-of
	ls:name-of model-or-list-of-models

	ls:model-exists?
	ls:model-exists? model-or-list-of-models

	ls:random-seed
	ls:random-seed seed



	Matrix
	Using
	When to Use
	How to Use
	Example

	Primitives
	Matrix creation and conversion to/from lists
	Advanced features
	Matrix data retrieval and manipulation
	Math operations
	matrix:make-constant
	matrix:make-constant n-rows n-cols initialValue

	matrix:make-identity
	matrix:make-identity size

	matrix:from-row-list
	matrix:from-row-list nested-list

	matrix:from-column-list
	matrix:from-column-list nested-list

	matrix:to-row-list
	matrix:to-row-list matrix

	matrix:to-column-list
	matrix:to-column-list matrix

	matrix:copy
	matrix:copy matrix

	matrix:pretty-print-text
	matrix:pretty-print-text matrix

	matrix:get
	matrix:get matrix row-i col-j

	matrix:get-row
	matrix:get-row matrix row-i

	matrix:get-column
	matrix:get-column matrix col-j

	matrix:set
	matrix:set matrix row-i col-j new-value

	matrix:set-row
	matrix:set-row matrix row-i simple-list

	matrix:set-column
	matrix:set-column matrix col-j simple-list

	matrix:swap-rows
	matrix:swap-rows matrix row1 row2

	matrix:swap-columns
	matrix:swap-columns matrix col1 col2

	matrix:set-and-report
	matrix:set-and-report matrix row-i col-j new-value

	matrix:dimensions
	matrix:dimensions matrix

	matrix:submatrix
	matrix:submatrix matrix r1 c1 r2 c2

	matrix:map
	matrix:map anonymous reporter matrixmatrix:map anonymous reporter matrix anything

	matrix:times-scalar
	matrix:times-scalar matrix factor

	matrix:times
	matrix:times m1 m2matrix:times m1 m2 ...

	matrix:*
	m1 matrix:* m2

	matrix:times-element-wise
	matrix:times-element-wise m1 m2

	matrix:plus-scalar
	matrix:plus-scalar matrix number

	matrix:plus
	matrix:plus m1 m2matrix:plus m1 m2 ...

	matrix:+
	m1 matrix:+ m2

	matrix:minus
	matrix:minus m1 m2matrix:minus m1 m2 ...

	matrix:-
	m1 matrix:- m2

	matrix:inverse
	matrix:inverse matrix

	matrix:transpose
	matrix:transpose matrix

	matrix:real-eigenvalues
	matrix:real-eigenvalues matrix

	matrix:imaginary-eigenvalues
	matrix:imaginary-eigenvalues matrix

	matrix:eigenvectors
	matrix:eigenvectors matrix

	matrix:det
	matrix:det matrix

	matrix:rank
	matrix:rank matrix

	matrix:trace
	matrix:trace matrix

	matrix:solve
	matrix:solve A C

	matrix:forecast-linear-growth
	matrix:forecast-linear-growth data-list

	matrix:forecast-compound-growth
	matrix:forecast-compound-growth data-list

	matrix:forecast-continuous-growth
	matrix:forecast-continuous-growth data-list

	matrix:regress
	matrix:regress data-matrix



	Networks
	Usage
	Special agentsets vs normal agentsets

	A note regarding floating point calculations
	Performance
	Primitives
	Generators
	Path and Distance
	Clusterer/Community Detection
	Context Management
	Import and Export
	Centrality Measures
	Clustering Measures
	nw:set-context
	nw:set-context turtleset linkset

	nw:get-context
	nw:get-context

	nw:with-context
	nw:with-context turtleset linkset command-block

	nw:turtles-in-radius
	nw:turtles-in-radius radius

	nw:turtles-in-reverse-radius
	nw:turtles-in-reverse-radius radius

	nw:distance-to
	nw:distance-to target-turtle

	nw:weighted-distance-to
	nw:weighted-distance-to target-turtle weight-variable

	nw:path-to
	nw:path-to target-turtle

	nw:turtles-on-path-to
	nw:turtles-on-path-to target-turtle

	nw:weighted-path-to
	nw:weighted-path-to target-turtle weight-variable

	nw:turtles-on-weighted-path-to
	nw:turtles-on-weighted-path-to target-turtle weight-variable

	nw:mean-path-length
	nw:mean-path-length

	nw:mean-weighted-path-length
	nw:mean-weighted-path-length weight-variable

	nw:betweenness-centrality
	nw:betweenness-centrality

	nw:eigenvector-centrality
	nw:eigenvector-centrality

	nw:page-rank
	nw:page-rank

	nw:closeness-centrality
	nw:closeness-centrality

	nw:weighted-closeness-centrality
	nw:weighted-closeness-centrality link-weight-variable

	nw:clustering-coefficient
	nw:clustering-coefficient

	nw:modularity
	nw:modularity

	nw:bicomponent-clusters
	nw:bicomponent-clusters

	nw:weak-component-clusters
	nw:weak-component-clusters

	nw:louvain-communities
	nw:louvain-communities

	nw:maximal-cliques
	nw:maximal-cliques

	nw:biggest-maximal-cliques
	nw:biggest-maximal-cliques

	nw:generate-preferential-attachment
	nw:generate-preferential-attachment turtle-breed link-breed num-nodes min-degree optional-command-block

	nw:generate-random
	nw:generate-random turtle-breed link-breed num-nodes connection-probability optional-command-block

	nw:generate-watts-strogatz
	nw:generate-watts-strogatz turtle-breed link-breed num-nodes neighborhood-size rewire-probability optional-command-block

	nw:generate-small-world
	nw:generate-small-world turtle-breed link-breed row-count column-count clustering-exponent is-toroidal optional-command-block

	nw:generate-lattice-2d
	nw:generate-lattice-2d turtle-breed link-breed row-count column-count is-toroidal optional-command-block

	nw:generate-ring
	nw:generate-ring turtle-breed link-breed num-nodes optional-command-block

	nw:generate-star
	nw:generate-star turtle-breed link-breed num-nodes optional-command-block

	nw:generate-wheel
	nw:generate-wheel turtle-breed link-breed num-nodes optional-command-block

	nw:save-matrix
	nw:save-matrix file-name

	nw:load-matrix
	nw:load-matrix file-name turtle-breed link-breed optional-command-block

	nw:save-graphml
	nw:save-graphml file-name

	nw:load-graphml
	nw:load-graphml file-name optional-command-block

	nw:load
	nw:load file-name default-turtle-breed default-link-breed optional-command-block

	nw:save
	nw:save file-name



	Palette
	Using the Palette Extension
	Getting Started
	Background
	Review of color representation in NetLogo
	Colors can be represented as NetLogo colors or RGB or RGBA colors
	Transparency
	HSB Color Specification

	More control over the color
	Varying an Agent’s Transparency or Color
	How do I choose a color scheme?
	Decide first whether to use a Sequential, Divergent or Qualitative color scheme
	Additional color considerations

	Should I use a continuous color gradient or just a discrete color set?
	Example Models
	Further Reading

	Primitives
	palette:alpha-of
	palette:alpha-of color

	palette:with-alpha
	color palette:with-alpha number

	palette:alpha
	palette:alpha

	palette:set-alpha
	palette:set-alpha number

	palette:transparency-of
	palette:transparency-of color

	palette:with-transparency
	color palette:with-transparency number

	palette:transparency
	palette:transparency

	palette:set-transparency
	palette:set-transparency number

	palette:hue-of
	palette:hue-of color

	palette:with-hue
	color palette:with-hue number

	palette:hue
	palette:hue

	palette:set-hue
	palette:set-hue number

	palette:saturation-of
	palette:saturation-of color

	palette:with-saturation
	color palette:with-saturation number

	palette:saturation
	palette:saturation

	palette:set-saturation
	palette:set-saturation number

	palette:brightness-of
	palette:brightness-of color

	palette:with-brightness
	color palette:with-brightness number

	palette:brightness
	palette:brightness

	palette:set-brightness
	palette:set-brightness number

	palette:R-of
	palette:R-of color

	palette:with-R
	color palette:with-R number

	palette:R
	palette:R

	palette:set-R
	palette:set-R number

	palette:G-of
	palette:G-of color

	palette:with-G
	color palette:with-G number

	palette:G
	palette:G

	palette:set-G
	palette:set-G number

	palette:B-of
	palette:B-of color

	palette:with-B
	color palette:with-B number

	palette:B
	palette:B

	palette:set-B
	palette:set-B number

	palette:scale-gradient
	palette:scale-gradient rgb-color-list number range1 range2

	palette:scale-gradient-hsb
	palette:scale-gradient-hsb rgb-color-list number range1 range2

	palette:scheme-colors
	palette:scheme-colors scheme-type scheme-color number-of-classes

	palette:scale-scheme
	palette:scale-scheme scheme-type scheme-color number-of-classes number range1 range2

	palette:scheme-dialog
	palette:scheme-dialog


	References

	Profiler
	Using the Profiler Extension
	How to use
	Example

	Primitives
	profiler:calls
	profiler:calls procedure-name

	profiler:exclusive-time
	profiler:exclusive-time procedure-name

	profiler:inclusive-time
	profiler:inclusive-time procedure-name

	profiler:start
	profiler:start

	profiler:stop
	profiler:stop

	profiler:reset
	profiler:reset

	profiler:report
	profiler:report

	profiler:data
	profiler:data



	Python
	Using
	Error handling

	Configuring
	Primitives
	py:setup
	py:setup python-executable

	py:python
	py:python

	py:python2
	py:python2

	py:python3
	py:python3

	py:run
	py:run python-statement

	py:runresult
	py:runresult python-expression

	py:set
	py:set variable-name value



	Resource
	Using
	Purpose
	Getting Started

	Primitives
	resource:get
	resource:get name

	resource:list
	resource:list



	Rnd
	Usage
	A note about performance
	Primitives
	AgentSet Primitives
	List Primitives
	rnd:weighted-one-of
	rnd:weighted-one-of agentset reporter

	rnd:weighted-n-of
	rnd:weighted-n-of size agentset [ reporter ]

	rnd:weighted-n-of-with-repeats
	rnd:weighted-n-of-with-repeats size agentset [ reporter ]

	rnd:weighted-one-of-list
	rnd:weighted-one-of-list list anonymous-reporter

	rnd:weighted-n-of-list
	rnd:weighted-n-of-list size list anonymous-reporter

	rnd:weighted-n-of-list-with-repeats
	rnd:weighted-n-of-list-with-repeats size list anonymous-reporter



	Sound
	Using
	How to Use
	MIDI support

	Primitives
	sound:drums
	sound:drums

	sound:instruments
	sound:instruments

	sound:play-drum
	sound:play-drum drum velocity

	sound:play-note
	sound:play-note instrument keynumber velocity duration

	sound:play-note-later
	sound:play-note-later delay instrument keynumber velocity duration


	Drum Names
	Instrument Names

	Simple R
	Using
	Error handling

	Citing Simple R in Research
	Primitives
	sr:setup
	sr:setup

	sr:run
	sr:run R-statementsr:run R-statement anything...

	sr:runresult
	sr:runresult R-expression

	sr:set
	sr:set variable-name value

	sr:set-agent
	sr:set-agent r-variable-name agent or agentset agent-variable-namesr:set-agent r-variable-name agent or agentset agent-variable-name1 agent-variable-name2...

	sr:set-agent-data-frame
	sr:set-agent-data-frame r-variable-name agents agent-variable-namesr:set-agent-data-frame r-variable-name agents agent-variable-name1 agent-variable-name2...

	sr:set-data-frame
	sr:set-data-frame r-variable-name column-name list or anythingsr:set-data-frame variable-name column-name1 list or anything 1 column-name2 list or anything 2...

	sr:set-list
	sr:set-list r-variable-name anythingsr:set-list r-variable-name anything1 anything2...

	sr:set-named-list
	sr:set-named-list r-variable-name column-name list or anythingsr:set-named-list r-variable-name column-name1 list or anything 1 column-name2 list or anything 2...

	sr:set-plot-device
	sr:set-plot-device

	sr:r-home
	sr:r-home

	sr:show-console
	sr:show-console


	Transitioning from the old R extension
	Using the Simple R code converter
	Handling a named list


	Table
	Using
	When to Use
	Example
	Manipulating Tables
	Key Restrictions

	Primitives
	table:clear
	table:clear table

	table:counts
	table:counts list

	table:group-agents
	table:group-agents agentset anonymous reporter

	table:group-items
	table:group-items list anonymous-reporter

	table:from-list
	table:from-list list

	table:from-json
	table:from-json string

	table:from-json-file
	table:from-json-file filename

	table:get
	table:get table key

	table:get-or-default
	table:get-or-default table key default-value

	table:has-key?
	table:has-key? table key

	table:keys
	table:keys table

	table:length
	table:length table

	table:make
	table:make

	table:put
	table:put table key value

	table:remove
	table:remove table key

	table:to-list
	table:to-list table

	table:to-json
	table:to-json table

	table:values
	table:values table



	Time
	Quickstart
	What is it?
	Installation
	Examples
	Data Types
	Behavior
	Format
	Date Format
	Supported Format Characters
	Date-time Bounds
	User Defined Formatting

	Primitives
	Date/Time Utilities
	Time Series Tool

	back to top
	Discrete Event Scheduler

	Building with SBT
	Authors
	Feedback? Bugs? Feature Requests?
	Credits
	Terms of Use
	Primitives

	Vid
	Concepts
	Video Source
	Source Lifecycle
	Video Recorder
	Known Issues

	Primitives
	vid:camera-names
	vid:camera-names

	vid:camera-open
	vid:camera-open

	vid:camera-select
	vid:camera-select

	vid:movie-select
	vid:movie-select

	vid:movie-open
	vid:movie-open filename

	vid:movie-open-remote
	vid:movie-open-remote url

	vid:close
	vid:close

	vid:start
	vid:start

	vid:stop
	vid:stop

	vid:status
	vid:status

	vid:capture-image
	vid:capture-image width height

	vid:set-time
	vid:set-time seconds

	vid:show-player
	vid:show-player width height

	vid:hide-player
	vid:hide-player

	vid:record-view
	vid:record-view

	vid:record-interface
	vid:record-interface

	vid:record-source
	vid:record-source

	vid:recorder-status
	vid:recorder-status

	vid:reset-recorder
	vid:reset-recorder

	vid:start-recorder
	vid:start-recorder

	vid:save-recording
	vid:save-recording filename



	View2.5D
	How to Use
	Incorporating Into Models
	Feedback

	Primitives
	view2.5d:patch-view
	view2.5d:patch-view Title Reporter

	view2.5d:decorate-patch-view
	view2.5d:decorate-patch-view Title

	view2.5d:undecorate-patch-view
	view2.5d:undecorate-patch-view Title

	view2.5d:turtle-view
	view2.5d:turtle-view Title Agents Reporter

	view2.5d:update-all-patch-views
	view2.5d:update-all-patch-views

	view2.5d:update-patch-view
	view2.5d:update-patch-view Title

	view2.5d:update-turtle-view
	view2.5d:update-turtle-view Title Agents

	view2.5d:get-z-scale
	view2.5d:get-z-scale title

	view2.5d:set-z-scale
	view2.5d:set-z-scale Title new-z-scale

	view2.5d:set-turtle-stem-thickness
	view2.5d:set-turtle-stem-thickness Title thickness

	view2.5d:set-turtle-stem-color
	view2.5d:set-turtle-stem-color Title colorReporter

	view2.5d:show-links-xy-plane
	view2.5d:show-links-xy-plane Title

	view2.5d:show-links-xyz
	view2.5d:show-links-xyz Title

	view2.5d:get-observer-angles
	view2.5d:get-observer-angles Title

	view2.5d:set-observer-angles
	view2.5d:set-observer-angles Title heading pitch

	view2.5d:get-observer-xy-focus
	view2.5d:get-observer-xy-focus Title

	view2.5d:set-observer-xy-focus
	view2.5d:set-observer-xy-focus Title number ycor

	view2.5d:get-observer-distance
	view2.5d:get-observer-distance Title

	view2.5d:set-observer-distance
	view2.5d:set-observer-distance Title new-distance

	view2.5d:remove-patch-view
	view2.5d:remove-patch-view Title

	view2.5d:remove-turtle-view
	view2.5d:remove-turtle-view Title

	view2.5d:remove-all-patch-views
	view2.5d:remove-all-patch-views

	view2.5d:remove-all-turtle-views
	view2.5d:remove-all-turtle-views

	view2.5d:count-windows
	view2.5d:count-windows



	FAQ (Frequently Asked Questions)
	General
	Why is it called NetLogo?
	How do I cite NetLogo or HubNet in a publication?
	How do I cite a model from the Models Library in a publication?
	Where and when was NetLogo created?
	What programming language was NetLogo written in?
	What’s the relationship between StarLogo and NetLogo?
	Under what license is NetLogo released? Is the source code available?
	Do you offer any workshops or other training opportunities for NetLogo?
	Are there any NetLogo textbooks?
	Is NetLogo available in other languages besides English?
	Is NetLogo compiled or interpreted?
	Has anyone built a model of <x>?
	Are NetLogo models runs scientifically reproducible?
	Will NetLogo and NetLogo 3D remain separate?
	Can I run NetLogo on my phone or tablet?

	Downloading
	Can I have multiple versions of NetLogo installed at the same time?
	I’m on a UNIX system and I can’t untar the download. Why?
	How do I install NetLogo unattended?

	Running
	Can I run NetLogo from a CD, a network drive, or a USB drive?
	Why is NetLogo so much slower when I unplug my Windows laptop?
	Why does NetLogo bundle Java?
	How come NetLogo won’t start up on my Linux machine?
	When I try to install NetLogo on Windows, I see “Windows protected your PC”
	When I try to start NetLogo on Windows I get an error “The JVM could not be started”. Help!
	NetLogo won’t start on Mac OS Sierra (or later)
	NetLogo won’t start on Windows or crashes suddenly on Mac OS Sierra
	How can I speed up the launching of NetLogo on a remote server that is behind a proxy?
	Can I run NetLogo from the command line, without the GUI?
	Does NetLogo take advantage of multiple processors?
	Can I distribute NetLogo model runs across a cluster or grid of computers?
	Is there any way to recover lost work if NetLogo crashes or freezes?
	Why is HubNet Discovery Not Working?

	Usage
	When I move the speed slider all the way to the right, why does my model seem to stop?
	Can I use the mouse to “paint” in the view?
	How big can my model be? How many turtles, patches, procedures, buttons, and so on can my model contain?
	Where are the NetLogo Configuration Files?
	Can I use GIS data in NetLogo?
	My model runs slowly. How can I speed it up?
	Can I have more than one model open at a time?
	Can I change the choices in a chooser on the fly?
	Can I divide the code for my model up into several files?

	Programming
	How does the NetLogo language differ from other Logos?
	How come my model from an earlier NetLogo doesn’t work right?
	How do I take the negative of a number?
	My turtle moved forward 1, but it’s still on the same patch. Why?
	How do I keep my turtles on patch centers?
	patch-ahead 1 is reporting the same patch my turtle is already standing on. Why?
	How do I give my turtles “vision”?
	Can agents sense what’s in the drawing layer?
	I’m getting numbers like 0.10000000004 and 0.799999999999 instead of 0.1 and 0.8. Why?
	The documentation says that random-float 1 might return 0 but will never return 1. What if I want 1 to beincluded?
	Why is the number value in my monitor widget changing even though nothing is happening in my model?
	How can I keep two turtles from occupying the same patch?
	How can I find out if a turtle is dead?
	Does NetLogo have arrays?
	Does NetLogo have hash tables or associative arrays?
	How can I use different patch “neighborhoods” (circular, Von Neumann, Moore, etc.)?
	How can I convert an agentset to a list of agents, or vice versa?
	How do I stop foreach?
	I’m trying to make a list. Why do I keep getting the error “Expected a literal value”?

	BehaviorSpace
	Why are the rows in my BehaviorSpace table results out of order?
	How do I measure runs every n ticks?
	I’m varying a global variable I declared in the Code tab, but it doesn’t work. Why?

	NetLogo 3D
	Does NetLogo work with my stereoscopic device?

	Extensions
	I’m writing an extension. Why does the compiler say it can’t find org.nlogo.api?


	NetLogo Dictionary
	Categories
	Turtle-related
	Patch-related
	Link-related
	Agentset
	Color
	Control flow and logic
	Anonymous Procedures
	World
	Perspective
	HubNet
	Input/output
	File
	List
	String
	Mathematical
	Plotting
	BehaviorSpace
	System

	Built-In Variables
	Turtles
	Patches
	Links

	Keywords
	Constants
	Mathematical Constants
	Boolean Constants
	Color Constants

	A
	abs1.0
	abs number

	acos1.3
	acos number

	all?4.0
	all? agentset [reporter]

	and1.0
	boolean1 and boolean2

	any?2.0
	any? agentset

	approximate-hsb4.0
	approximate-hsb hue saturation brightness

	approximate-rgb4.0
	approximate-rgb red green blue

	Arithmetic Operators+1.0*1.0-1.0/1.0^1.0<1.0>1.0=1.0!=1.0<=1.0>=1.0
	asin1.3
	asin number

	ask1.0
	ask agentset [commands]ask agent [commands]

	ask-concurrent4.0
	ask-concurrent agentset [commands]

	at-points1.0
	agentset at-points [[x1 y1] [x2 y2] ...]

	atan1.0
	atan x y

	autoplot?1.0autoplotx?7.0autoploty?7.0
	autoplot?autoplotx?autoploty?

	auto-plot-off1.0auto-plot-x-off7.0auto-plot-y-off7.0auto-plot-on1.0auto-plot-x-on7.0auto-plot-y-on7.0
	auto-plot-offauto-plot-x-offauto-plot-y-offauto-plot-onauto-plot-x-onauto-plot-y-on


	B
	back1.0bk1.0
	back numberTurtle Command

	base-colors4.0
	base-colors

	beep2.1
	beep

	behaviorspace-experiment-name5.2
	behaviorspace-experiment-name

	behaviorspace-run-number4.1.1
	behaviorspace-run-number

	both-ends4.0
	both-endsLink Command

	breed
	breedTurtle CommandLink Command

	breed
	breed [<breeds> <breed>]

	but-first1.0butfirst1.0bf1.0but-last1.0butlast1.0bl1.0
	but-first listbut-first stringbut-last listbut-last string


	C
	can-move?3.1
	can-move? distanceTurtle Command

	carefully2.1
	carefully [ commands1 ] [ commands2 ]

	ceiling1.0
	ceiling number

	clear-all1.0ca1.0
	clear-all

	clear-all-plots1.0
	clear-all-plots

	clear-drawing3.0cd3.0
	clear-drawing

	clear-globals5.2
	clear-globals

	clear-links4.0
	clear-links

	clear-output1.0
	clear-output

	clear-patches1.0cp1.0
	clear-patches

	clear-plot
	clear-plot

	clear-ticks5.0
	clear-ticks

	clear-turtles1.0ct1.0
	clear-turtles

	color
	colorTurtle CommandLink Command

	cos1.0
	cos number

	count1.0
	count agentset

	create-ordered-turtles4.0cro4.0
	create-ordered-turtles numbercreate-ordered-turtles number [ commands ]create-ordered<breeds> numbercreate-ordered<breeds> number [ commands ]

	create-<breed>-tocreate-<breeds>-tocreate-<breed>-fromcreate-<breeds>-fromcreate-<breed>-withcreate-<breeds>-withcreate-link-to4.0create-links-to4.0create-link-from4.0create-links-from4.0create-link-with4.0create-links-with4.0
	create-<breed>-to turtlecreate-<breed>-to turtle [ commands ]create-<breed>-from turtlecreate-<breed>-from turtle [ commands ]create-<breed>-with turtlecreate-<breed>-with turtle [ commands ]create-<breeds>-to turtlesetcreate-<breeds>-to turtleset [ commands ]create-<breeds>-from turtlesetcreate-<breeds>-from turtleset [ commands ]create-<breeds>-with turtlesetcreate-<breeds>-with turtleset [ commands ]create-link-to turtlecreate-link-to turtle [ commands ]create-link-from turtlecreate-link-from turtle [ commands ]create-link-with turtlecreate-link-with turtle [ commands ]create-links-to turtlesetcreate-links-to turtleset [ commands ]create-links-from turtlesetcreate-links-from turtleset [ commands ]create-links-with turtlesetcreate-links-with turtleset [ commands ]Turtle Command

	create-turtles1.0crt1.0
	create-turtles numbercreate-turtles number [ commands ]create-<breeds> numbercreate-<breeds> number [ commands ]

	create-temporary-plot-pen1.1
	create-temporary-plot-pen string


	D
	date-and-time3.0
	date-and-time

	die1.0
	dieTurtle CommandLink Command

	diffuse1.0
	diffuse patch-variable number

	diffuse41.0
	diffuse4 patch-variable number

	directed-link-breed
	directed-link-breed [<link-breeds> <link-breed>]

	display1.0
	display

	distance1.0
	distance agentTurtle CommandPatch Command

	distancexy1.0
	distancexy x yTurtle CommandPatch Command

	downhill1.0downhill41.0
	downhill patch-variabledownhill4 patch-variableTurtle Command

	dx1.0dy1.0
	dxdyTurtle Command


	E
	empty?1.0
	empty? listempty? string

	end
	end

	end14.0
	end1Link Command

	end24.0
	end2Link Command

	error5.0
	error value

	error-message2.1
	error-message

	every1.0
	every number [ commands ]

	exp1.0
	exp number

	export-view3.0export-interface2.0export-output1.0export-plot1.0export-all-plots1.2.1export-world1.0
	export-view filenameexport-interface filenameexport-output filenameexport-plot plotname filenameexport-all-plots filenameexport-world filename

	extensions
	extensions [name ...]

	extract-hsb1.0
	extract-hsb color

	extract-rgb1.0
	extract-rgb color


	F
	face3.0
	face agentTurtle Command

	facexy3.0
	facexy x yTurtle Command

	file-at-end?2.0
	file-at-end?

	file-close2.0
	file-close

	file-close-all2.0
	file-close-all

	file-delete2.0
	file-delete string

	file-exists?2.0
	file-exists? string

	file-flush4.0
	file-flush

	file-open2.0
	file-open string

	file-print2.0
	file-print value

	file-read2.0
	file-read

	file-read-characters2.0
	file-read-characters number

	file-read-line2.0
	file-read-line

	file-show2.0
	file-show value

	file-type2.0
	file-type value

	file-write2.0
	file-write value

	filter1.3
	filter reporter list

	first1.0
	first listfirst string

	floor1.0
	floor number

	follow3.0
	follow turtle

	follow-me3.0
	follow-meTurtle Command

	foreach1.3
	foreach list command(foreach list1 ... command)

	forward1.0fd1.0
	forward numberTurtle Command

	fput1.0
	fput item list


	G
	globals
	globals [var1 ...]


	H
	hatch1.0
	hatch number [ commands ]hatch-<breeds> number [ commands ]Turtle Command

	heading
	headingTurtle Command

	hidden?
	hidden?Turtle CommandLink Command

	hide-link4.0
	hide-linkLink Command

	hide-turtle1.0ht1.0
	hide-turtleTurtle Command

	histogram1.0
	histogram list

	home1.0
	homeTurtle Command

	home-directory6.4.1
	home-directory

	hsb1.0
	hsb hue saturation brightness

	hubnet-broadcast1.1
	hubnet-broadcast tag-name value

	hubnet-broadcast-clear-output4.1
	hubnet-broadcast-clear-output

	hubnet-broadcast-message4.1
	hubnet-broadcast-message value

	hubnet-clear-override4.1hubnet-clear-overrides4.1
	hubnet-clear-override client agent-or-set variable-namehubnet-clear-overrides client

	hubnet-clients-list5.0
	hubnet-clients-list

	hubnet-enter-message?1.2.1
	hubnet-enter-message?

	hubnet-exit-message?1.2.1
	hubnet-exit-message?

	hubnet-fetch-message1.1
	hubnet-fetch-message

	hubnet-kick-client5.0
	hubnet-kick-client client-name

	hubnet-kick-all-clients5.0
	hubnet-kick-all-clients

	hubnet-message1.1
	hubnet-message

	hubnet-message-source1.1
	hubnet-message-source

	hubnet-message-tag1.1
	hubnet-message-tag

	hubnet-message-waiting?1.1
	hubnet-message-waiting?

	hubnet-reset1.1
	hubnet-reset

	hubnet-reset-perspective4.1
	hubnet-reset-perspective tag-name

	hubnet-send1.1
	hubnet-send string tag-name value
	hubnet-send list-of-strings tag-name value

	hubnet-send-clear-output4.1
	hubnet-send-clear-output string
	hubnet-send-clear-output list-of-strings

	hubnet-send-follow4.1
	hubnet-send-follow client-name agent radius

	hubnet-send-message4.1
	hubnet-send-message string value

	hubnet-send-override4.1
	hubnet-send-override client-name agent-or-set variable-name[ reporter ]

	hubnet-send-watch4.1
	hubnet-send-watch client-name agent


	I
	if1.0
	if boolean [ commands ]

	ifelse1.0
	ifelse boolean1 [ commands1 ] [ elsecommands ](ifelse boolean1 [ commands1 ] boolean2 [ commands2 ] ... [ elsecommands ])6.1

	ifelse-value2.0
	ifelse-value boolean1 [ reporter1 ] [ elsereporter ](ifelse-value boolean1 [ reporter1 ] boolean2 [ reporter2 ] ... [ elsereporter ])6.1

	import-drawing3.0
	import-drawing filename

	import-pcolors3.0
	import-pcolors filename

	import-pcolors-rgb4.0
	import-pcolors-rgb filename

	import-world1.0
	import-world filename

	in-cone3.0
	agentset in-cone distance angleTurtle Command

	in-<breed>-neighbor?in-link-neighbor?4.0
	in-<breed>-neighbor? agentin-link-neighbor? turtleTurtle Command

	in-<breed>-neighborsin-link-neighbors4.0
	in-<breed>-neighborsin-link-neighborsTurtle Command

	in-<breed>-fromin-link-from4.0
	in-<breed>-from turtlein-link-from turtleTurtle Command

	__includes4.0
	__includes [ filename ... ]

	in-radius1.0
	agentset in-radius numberTurtle CommandPatch Command

	insert-item6.0.2
	insert-item index list valueinsert-item index string1 string2

	inspect1.1
	inspect agent

	int1.0
	int number

	is-agent?1.2.1is-agentset?1.2.1is-anonymous-command?6.0is-anonymous-reporter?6.0is-boolean?1.2.1is-directed-link?4.0is-link?4.0is-link-set?4.0is-list?1.0is-number?1.2.1is-patch?1.2.1is-patch-set?4.0is-string?1.0is-turtle?1.2.1is-turtle-set?4.0is-undirected-link?4.0
	is-agent? valueis-agentset? valueis-anonymous-command? valueis-anonymous-reporter? valueis-boolean? valueis-<breed>? valueis-<link-breed>? valueis-directed-link? valueis-link? valueis-link-set? valueis-list? valueis-number? valueis-patch? valueis-patch-set? valueis-string? valueis-turtle? valueis-turtle-set? valueis-undirected-link? value

	item1.0
	item index listitem index string


	J
	jump1.0
	jump numberTurtle Command


	L
	label
	labelTurtle CommandLink Command

	label-color
	label-colorTurtle CommandLink Command

	last1.0
	last listlast string

	layout-circle4.0
	layout-circle agentset radiuslayout-circle list-of-turtles radius

	layout-radial4.0
	layout-radial turtle-set link-set root-agent

	layout-spring4.0
	layout-spring turtle-set link-set spring-constant spring-length repulsion-constant

	layout-tutte4.0
	layout-tutte turtle-set link-set radius

	left1.0lt1.0
	left numberTurtle Command

	length1.0
	length listlength string

	let2.1
	let variable value

	link4.0
	link end1 end2<breed> end1 end2

	link-heading4.0
	link-headingLink Command

	link-length4.0
	link-lengthLink Command

	link-set4.0
	link-set value(link-set value1 value2 ...)

	link-shapes4.0
	link-shapes

	links4.0
	links

	links-own
	links-own [var1 ...]<link-breeds>-own [var1 ...]

	list1.0
	list value1 value2(list value1 ...)

	ln1.0
	ln number

	log1.0
	log number base

	loop1.0
	loop [ commands ]

	lput1.0
	lput value list


	M
	map1.3
	map reporter list(map reporter list1 ...)

	max1.0
	max list

	max-n-of4.0
	max-n-of number agentset [reporter]

	max-one-of1.0
	max-one-of agentset [reporter]

	max-pxcor3.1max-pycor3.1
	max-pxcormax-pycor

	mean1.0
	mean list

	median1.0
	median list

	member?1.0
	member? value listmember? string1 string2member? agent agentset

	min1.0
	min list

	min-n-of4.0
	min-n-of number agentset [reporter]

	min-one-of1.0
	min-one-of agentset [reporter]

	min-pxcor3.1min-pycor3.1
	min-pxcormin-pycor

	mod1.0
	number1 mod number2

	modes2.0
	modes list

	mouse-down?1.0
	mouse-down?

	mouse-inside?3.0
	mouse-inside?

	mouse-xcor1.0mouse-ycor1.0
	mouse-xcormouse-ycor

	move-to4.0
	move-to agentTurtle Command

	my-<breeds>my-links4.0
	my-<breeds>my-linksTurtle Command

	my-in-<breeds>my-in-links4.0
	my-in-<breeds>my-in-linksTurtle Command

	my-out-<breeds>my-out-links4.0
	my-out-<breeds>my-out-linksTurtle Command

	myself1.0
	myselfTurtle CommandPatch CommandLink Command


	N
	n-of3.1
	n-of size agentsetn-of size list

	n-values2.0
	n-values size reporter

	neighbors1.1neighbors41.1
	neighborsneighbors4Turtle CommandPatch Command

	<breed>-neighborslink-neighbors4.0
	<breed>-neighborslink-neighborsTurtle Command

	<breed>-neighbor?link-neighbor?4.0
	<breed>-neighbor? turtlelink-neighbor? turtleTurtle Command

	netlogo-version3.0
	netlogo-version

	netlogo-web?5.2
	netlogo-web?

	new-seed3.0
	new-seed

	no-display1.0
	no-display

	nobody
	nobody

	no-links4.0
	no-links

	no-patches4.0
	no-patches

	not1.0
	not boolean

	no-turtles4.0
	no-turtles


	O
	of4.0
	[reporter] of agent[reporter] of agentset

	one-of1.0
	one-of agentsetone-of list

	or1.0
	boolean1 or boolean2

	other4.0
	other agentsetTurtle CommandPatch Command

	other-end4.0
	other-endTurtle CommandLink Command

	out-<breed>-neighbor?out-link-neighbor?4.0
	out-<breed>-neighbor? turtleout-link-neighbor? turtleTurtle Command

	out-<breed>-neighborsout-link-neighbors4.0
	out-<breed>-neighborsout-link-neighborsTurtle Command

	out-<breed>-toout-link-to4.0
	out-<breed>-to turtleout-link-to turtleTurtle Command

	output-print2.1output-show2.1output-type2.1output-write2.1
	output-print valueoutput-show valueoutput-type valueoutput-write value


	P
	patch1.0
	patch xcor ycor

	patch-ahead2.0
	patch-ahead distanceTurtle Command

	patch-at1.0
	patch-at dx dyTurtle CommandPatch Command

	patch-at-heading-and-distance2.0
	patch-at-heading-and-distance heading distanceTurtle CommandPatch Command

	patch-here1.0
	patch-hereTurtle Command

	patch-left-and-ahead2.0patch-right-and-ahead2.0
	patch-left-and-ahead angle distancepatch-right-and-ahead angle distanceTurtle Command

	patch-set4.0
	patch-set value1(patch-set value1 value2 ...)

	patch-size4.1
	patch-size

	patches1.0
	patches

	patches-own
	patches-own [var1 ...]

	pcolor
	pcolorPatch CommandTurtle Command

	pen-down1.0pd1.0pen-erase3.0pe3.0pen-up1.0pu1.0
	pen-downpen-erasepen-upTurtle Command

	pen-mode
	Turtle Command

	pen-size
	Turtle Command

	plabel
	plabelPatch CommandTurtle Command

	plabel-color
	plabel-colorPatch CommandTurtle Command

	plot1.0
	plot number

	plot-name1.0
	plot-name

	plot-pen-exists?4.0
	plot-pen-exists? string

	plot-pen-down1.0plot-pen-up1.0
	plot-pen-downplot-pen-up

	plot-pen-reset1.0
	plot-pen-reset

	plotxy1.0
	plotxy number1 number2

	plot-x-min1.0plot-x-max1.0plot-y-min1.0plot-y-max1.0
	plot-x-minplot-x-maxplot-y-minplot-y-max

	position1.0
	position item listposition string1 string2

	precision1.0
	precision number places

	print1.0
	print value

	pxcorpycor
	pxcorpycorPatch CommandTurtle Command


	R
	random1.0
	random number

	random-float2.0
	random-float number

	random-exponential1.2.1random-gamma2.0random-normal1.2.1random-poisson1.2.1
	random-exponential meanrandom-gamma alpha lambdarandom-normal mean standard-deviationrandom-poisson mean

	random-pxcor3.1random-pycor3.1
	random-pxcorrandom-pycor

	random-seed1.0
	random-seed number

	random-xcor3.1random-ycor3.1
	random-xcorrandom-ycor

	range6.0
	range stop(range start stop)(range start stop step)

	read-from-string1.1
	read-from-string string

	reduce1.3
	reduce reporter list

	remainder1.2.1
	remainder number1 number2

	remove1.0
	remove item listremove string1 string2

	remove-duplicates1.0
	remove-duplicates list

	remove-item2.0
	remove-item index listremove-item index string

	repeat1.0
	repeat number [ commands ]

	replace-item1.0
	replace-item index list valuereplace-item index string1 string2

	report1.0
	report value

	reset-perspective3.0rp3.0
	reset-perspective

	reset-ticks4.0
	reset-ticks

	reset-timer1.0
	reset-timer

	resize-world4.1
	resize-world min-pxcor max-pxcor min-pycor max-pycor

	reverse1.0
	reverse listreverse string

	rgb1.0
	rgb red green blue

	ride3.0
	ride turtle

	ride-me3.0
	ride-meTurtle Command

	right1.0rt1.0
	right numberTurtle Command

	round1.0
	round number

	run1.3runresult1.3
	run command(run command input1 ...)run stringrunresult reporter(runresult reporter input1 ...)runresult string


	S
	scale-color1.0
	scale-color color number range1 range2

	self1.3
	selfTurtle CommandPatch CommandLink Command

	; (semicolon)
	; comments

	sentence1.0se1.0
	sentence value1 value2(sentence value1 ...)

	set1.0
	set variable value

	set-current-directory2.0
	set-current-directory string

	set-current-plot1.0
	set-current-plot plotname

	set-current-plot-pen1.0
	set-current-plot-pen penname

	set-default-shape1.0
	set-default-shape turtles stringset-default-shape links stringset-default-shape breed string

	set-histogram-num-bars1.0
	set-histogram-num-bars number

	__set-line-thickness
	__set-line-thickness numberTurtle Command

	set-patch-size4.1
	set-patch-size size

	set-plot-background-color6.0.2
	set-plot-background-color color

	set-plot-pen-color1.0
	set-plot-pen-color color

	set-plot-pen-interval1.0
	set-plot-pen-interval number

	set-plot-pen-mode1.0
	set-plot-pen-mode number

	setup-plots5.0
	setup-plots

	set-plot-x-range1.0set-plot-y-range1.0
	set-plot-x-range min maxset-plot-y-range min max

	set-topology7.0
	set-topology wraps-in-x? wraps-in-y?

	setxy1.0
	setxy x yTurtle Command

	shade-of?1.0
	shade-of? color1 color2

	shape
	shapeTurtle CommandLink Command

	shapes2.1
	shapes

	show1.0
	show value

	show-turtle1.0st1.0
	show-turtleTurtle Command

	show-link4.0
	show-linkLink Command

	shuffle2.0
	shuffle list

	sin1.0
	sin number

	size
	sizeTurtle Command

	sort1.0
	sort listsort agentset

	sort-by1.3
	sort-by reporter listsort-by reporter agentset

	sort-on5.0
	sort-on [reporter] agentset

	sprout1.0
	sprout number [ commands ]sprout-<breeds> number [ commands ]Patch Command

	sqrt1.0
	sqrt number

	stamp1.0
	stampTurtle CommandLink Command

	stamp-erase3.1
	stamp-eraseTurtle CommandLink Command

	standard-deviation1.0
	standard-deviation list

	startup
	startup

	stop1.0
	stop

	stop-inspecting5.2
	stop-inspecting agent

	stop-inspecting-dead-agents5.2
	stop-inspecting-dead-agents

	subject3.0
	subject

	sublist2.1substring1.0
	sublist list position1 position2substring string position1 position2

	subtract-headings2.1
	subtract-headings heading1 heading2

	sum1.0
	sum list


	T
	tan1.0
	tan number

	thickness
	thicknessLink Command

	tick4.0
	tick

	tick-advance4.0
	tick-advance number

	ticks4.0
	ticks

	tie4.0
	tieLink Command

	tie-mode
	tie-modeLink Command

	timer1.0
	timer

	to
	to procedure-nameto procedure-name [input1 ...]

	to-report
	to-report procedure-nameto-report procedure-name [input1 ...]

	towards1.0
	towards agentTurtle CommandPatch Command

	towardsxy1.0
	towardsxy x yTurtle CommandPatch Command

	turtle1.0
	turtle number<breed> number

	turtle-set4.0
	turtle-set value1(turtle-set value1 value2 ...)

	turtles1.0
	turtles

	turtles-at1.0
	turtles-at dx dy<breeds>-at dx dyTurtle CommandPatch Command

	turtles-here1.0
	turtles-here<breeds>-hereTurtle CommandPatch Command

	turtles-on2.0
	turtles-on turtle or patchturtles-on turtleset or agentset<breeds>-on turtle or patch<breeds>-on turtleset or patchsetTurtle CommandPatch Command

	turtles-own
	turtles-own [var1 ...]<breeds>-own [var1 ...]

	type1.0
	type value


	U
	undirected-link-breed
	undirected-link-breed [<link-breeds> <link-breed>]

	untie4.0
	untieLink Command

	up-to-n-of6.1
	up-to-n-of size agentsetup-to-n-of size list

	update-plots5.0
	update-plots

	uphill1.0uphill41.0
	uphill patch-variableuphill4 patch-variableTurtle Command

	user-directory3.1
	user-directory

	user-file3.1
	user-file

	user-new-file3.1
	user-new-file

	user-input1.1
	user-input value

	user-message1.1
	user-message value

	user-one-of3.1
	user-one-of value list-of-choices

	user-yes-or-no?2.0
	user-yes-or-no? value


	V
	variance1.0
	variance list


	W
	wait1.0
	wait number

	watch3.0
	watch agent

	watch-me3.0
	watch-meTurtle CommandPatch CommandLink Command

	while1.0
	while [reporter] [ commands ]

	who
	whoTurtle Command

	who-are-not6.3.1
	agentset who-are-not agentsetagentset who-are-not agent

	with1.0
	agentset with [reporter]

	<breed>-withlink-with4.0
	<breed>-with turtlelink-with turtleTurtle Command

	with-max2.1
	agentset with-max [reporter]

	with-min2.1
	agentset with-min [reporter]

	with-local-randomness4.0
	with-local-randomness [ commands ]

	without-interruption1.1
	without-interruption [ commands ]

	word1.0
	word value1 value2(word value1 ...)

	world-width3.1world-height3.1
	world-widthworld-height

	wrap-color1.0
	wrap-color number

	write2.0
	write value


	X
	xcor
	xcorTurtle Command

	xor1.0
	boolean1 xor boolean2


	Y
	ycor
	ycorTurtle Command


	->
	->6.0
	[ [args] -> commands ][ [args] -> reporter ]




