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Fireworks - NetLogo @@@

File Edit Tools Zoom Tabs Help

Interface | Information | procedures

H 7
Find... Edit
WHATIS IT?

This program models the action of fireworks. Rockets begin at the bottom of the view, shoot
upwards into the sky and then explode. emitting showers of falling sparks.

HOW IT WORKS

Each rocket, represented by a turtle, is launched upward with an initial x and y velocity. At a

Each hatched turtle inherits the velocity from the original rocket in addition to velocity from the
explosion itself. The result is a simulation of a fireworks display.

HOW TO USEIT

SETUP sets up the model according to the values indicated by all the sliders and the switch.
GO is a forever button that executes the model continually.

FIREWORKS creates a random number of fireworks between 0 and the number indicated on
the slider.

FRAGMENTS determines how many particle fragments will emerge after the explosion of a
sinale firework.

certain point in the sky, an explosion occurs, which is represented by a series of turile haiches.
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:This function executes the model. If there are no turtles, then it creates a rand
saccording to the slider FIREWORKS and sets all the initial values for each firewor
;It then calls PROJECTILE-MOTION, which launches and explodes the fireworks.

to go
if not any? turtles

ifelse trails?
[wait 1]
[wait .3]

clear-drawing

;;used so that the trails don't immediately disappear

create-rockets (random fireworks)
L

setxy random-xcor min-pycor
set x-vel ((random-float (2 = initial-x-wvel)) - (initial-x-wel))

set y-vel ((random-float initial-y-wvel) + initial-y-vel * 2

set col ({random 14) + 1) * 10 - 5 13 reports a random primary’ col
set color (col + 2)

set size 2

set terminal-y-vel (random-float 4.0)

or i

i3 at what speed does the rocket ex

1

swe don't want the model to run too quickly because otherwise, you wouldn't be ab
every 0.03

ask turtles
[ projectile-motion ]
display
]
if not any? turtles
[ tick ]
end
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Models Library
[=17) Sample Models

- Art
[#() Biology
[#7) Chemistry & Physics
([ Computer Science
() Earth Scence
i # Climate Change
;% Continental Divide
# Erosion
# Fire
2 WGrand Canyon

B ercolation
(3 Games
([ Mathematics
-3 Networks
[#-[(3) Sodal Scence
[#([5) System Dynamics
+-{_7) Perspective Demos
#-{:3) Curricular Models
#{) Code Examples
{2 HubNet Computer Activities

Grand Canyon

[T
[ Go to User Community Models web page J
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S

AT Bl as) oo ol S5 o sty g 5 358 oo M5 el (5T 1 (s o o Slis 57 turtle s

eﬁiw?w@gsfu:ﬂ.uif@!ﬁmwdfJu)aturtle@ul@lema—uuturtle
Ck,u bl oyl sy S~ T S0 s turtle cb.»:).s Pl ¢SSy Calises C}.EM By
S 0 0S8 o i5T O dsb 5 mex o turtle

NETLOGO 533

5l (breed)sis gs 558 o esls QLS tUMtle Low g Ol s OLlj w9 s b PAtCh Law g 4 gus & s
L uTurtle oG 6,8 o 8T cs s oK o8 bKs embers” 5 fires” ¢ 548 e eslizd s turtle
w6l 88 & A w55 o k5 (BMbRrS)e 8 ST 4 (fires) 5T oSG (sra a3 05 e sl
.ASQMJ::yyéﬂ;\go.x:wé\,_\,embers&)@,v\:‘g

sh e oslizal w5 5 8 6l olawlneighbors4™

‘Lol;j

globals [
initial-trees ;; how many trees (green patches) we started with
burned-trees ;; how many have burned so far

]
ol burned-trees s Cwl3ET 5 Gaw sla patche ) ol js Cuxd s eias Ol initial-trees  asl ol 55
s O S B ol ais g Ol j3 Camad g okins
breed [fires fire] ;; bright red turtles -- the leading edge of the fire
breed [embers ember] ;; turtles gradually fading from red to near black
O e ol 4 a3 5 gy 465 glaturtle ¢ 25T e esgime— g5 a5 05 4 Waturtle
to setup
clear-all

set-default-shape turtles "'square™
;; make some green trees

ask patches with [(random-float 100) < density]

[ set pcolor green |
;; make a column of burning trees

o 0l ) g Ol 53 51 O gt ¢S5 slou|
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ask patches with [pxcor = min-pxcor]
[ ignite ]
;; set tree counts

Jjwks‘bdl:")ﬁ‘\fd“\-“jw

set initial-trees count patches with [pcolor = green]
set burned-trees 0

end
to go
if not any? turtles ;; either fires or embers
[ stop]
ask fires
[ ask neighbors4 with [pcolor = green]
[ignite ]

set breed embers ]
fade-embers
tick
end
;; creates the fire turtles
to ignite ;; patch procedure
sprout-fires 1
[ set color red ]
set pcolor black
set burned-trees burned-trees + 1
end
;; achieve fading color effect for the fire as it burns
to fade-embers
ask embers
[ set color color - 0.3 ;; make red darker

R 0y sl
if color <red-3.5 ;;arewe almost at black?
QJ.._:.L» K] al._:.w BE) LJ..J:L‘; Lo ¢

[ set pcolor color
die]]
end

YW



Sloghed Sl (H 2 (S

globals [varl ...]

Ll g o g5 ¢ turtles-own , patches-own, <breeds>-own, breed iS” LS b ¢ (gAIS™ 4lS™ -
Sl Sl ke LS a0 Sy 5 (5 gl i ke ] 053 ealised U a iy a1 S 4l 65 5T o
25 o o3linal Jie &S5l dbal pa 55 Ll g g Mt s 53 ol g plad w5 LT | 5 s Mglobal”
o3litul 05 95 o3lizul sl (gla Coend 3l (ol 55 L &S olo Cub L b pize i w5 gl GLOBALS « s
St

breed [<breeds> <breed>]

SET s s Ll e « turtles-own, patches-own (GLOBALS  sulS” GlalS wibe ¢ (oS audS™ !
e 9d ST e e breed L LUyl s 1, agentset el 3505 Ol 3 sd eslanal b ol Js s
..Lifdnq.ija.?\)bTEEdj‘inln}.é&dii(ab'Lg.U))

tedd 431, breed siturtle ,»

breed ol L 5 ot 15t agentset 31 i

ol ol a-L AQENESEL (gl 0 juie 31 (5l 45 sa2ee 4o bIEEd

ool breed ¢S slaturtle s 4 Sl sws O3l g Sl g5 b LU, s agentset ol ¢ syl ST s
3 5d o oslanal

breed [mice mouse]
breed [frogs frog]
to setup
clear-all
create-mice 50
ask mice [ set color white ]
create-frogs 50
ask frogs [ set color green ]

show [breed] of one-of mice ;; prints mice
show [breed] of one-of frogs ;; prints frogs
end

show mouse 1 ;; prints (mouse 1)
show frog 51;; prints (frog 51)
show turtle 51;; prints (frog 51)

'



to procedure-name [inputl ...]
Pl e, 8 e I FENd 5 TO Sl o b i 5 on ooliel Wb g2 S 6,5 ol
to setup
clear-all
crt 500
end

to circle [radius]
crt 100 [ £d radius ]
end

end
35 oo oslinul ml eSS 0L (o

clear-all
clear-turtles, clear-patches, , clear-drawing « reset-ticks y ¢ 4S™ o reset i a4l Sl sla e plos

. 344 oo ol Clear-output y clear-all-plots
set variable value
.é@&'bﬁbbb)‘@\{b,}h
V- PR S PV L PRSP [ S
3,5 eel'GLOBALS" loslizal L1 Slg e &
D on ol pad (83505 4 b 50 OBl s oA IS K b Sler ke
Jole ol @ Glaie pica
turtle . patch « shae e ¢ ¢ turtle ¢ 8 ol fule ool S
Iet)j:.wé Ja_wj} ol Jb;i\ L;l’uﬁj:’.:ﬁ

ol s 4835 K
set-default-shape
set-default-shape turtles string
set-default-shape breed string

S oa A8 b asia |y ol (breed)sis oSG L g e turtle aas gl adsl o5 i S8 oK
D5 ol el 0l bt 0ds e3ls S gl ISl cas (oo T, breed OT b ¢35 s sl turtle o5
ST e aloul 0T 3l a1y Laturtle s aSls )l o 30 55 50 slaturtle g,

i by g dreed guS adS Law 5 ol (s a5 breed ¢S L turtle & 4 LU L eseis breed

Db ol e s S8 6 pba il

o



ol " default” b turtle aes ol 55 i JSE ¢ Lde gle Jue s
create-turtles 1 ;; new turtle's shape is "default"

create-cats 1 ;; new turtle's shape is "default"

set-default-shape turtles "circle"
create-turtles 1 ;; new turtle's shape is "circle"
create-cats 1 ;; new turtle's shape is "circle"

set-default-shape cats "cat"
set-default-shape dogs "dog"
create-cats 1 ;; new turtle's shape is '"cat"
ask cats [ set breed dogs ]
;; all cats become dogs, and automatically
;; change their shape to '"dog"

setxy Xy
AS e ‘.:L;:yb. I, y-coordinate X L |, x-coordinateurtle

Al o B! Al e 55 sl 4 Ol ¢SS o 1, OT 5o 4« Set Xcor X set ycory gl  Jales

sl dal g |l ol glas <SGNetLogo aoL@:,-)'l@lslwy\{xf\

setxy 0 O

;; turtle moves to the middle of the center patch
setxy random-xcor random-ycor

;; turtle moves to a random point

setxy random-pxcor random-pycor

; ; turtle Moves to the center of a random patch

set-current-plot plothame
S b s G Sl b A8 e s (ad) $SO) edd sl b L b 4 1) Sl s 2 b

RUETINW PRI

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

S@M‘J&C}yhxif“ﬁ‘bﬁy‘bﬂjw

P e e Sl k) sh o G5LSTL b S an 5 pd a0 e g Sl (g e

set-current-plot-pen penname

C3NL gy gl = b s w8 S b e e (a5) ol a o3 pENNAME (sl Sl - 55 b oS
s o iy Ll Ol sl

ask agentset [commands]

ST el ki ol Dl sy sl eseieagentset L fele

ask turtles [ £fd 1 ]
;; all turtles move forward one step
ask patches [ set pcolor red ]

\7



;; all patches turn red
ask turtle 4 [ rt 90 ]
;; only the turtle with id 4 turns right

S Jlsw lapatche aca L aturtle aes 51 1y s (bL)observer s :a> ¢

sh oo BT Dl gs gl b Sl 5555 Olej 53 Lizes AQENISEL 53 45T ol g Lo xS

turtles
Aas o 5 Laturtle el 1 JSazsagentset

show count turtles
;; prints the number of turtles

patches
a3 oo 5 | patches ples | JKaze Agentset

random-float number
o oA el S S S 4 Ll Cl bl b S5 (Salat ks e e ¢ Sl St sde S

s

das s aleli S s bl bl L S ST Bl sl s e ¢ ol it sde S
]+ Aiad e ¢ Sl as 3de S|

show random-float 3

;; prints a number at least 0 but less than 3,
;; for example 2.589444906014774

show random-float 2.5

;; prints a number at least 0 but less than 2.5,
;; for example 1.0897423196760796

color
e ol Wity o L S e I 1 linK L turtle oS5, 0T .ol os axt L link U turtle jaee oyl

5 &S5 b ¢ (e &) Netlogo oK, eSS b il g oo o555 .S s link b turtle o5, s slwl (1 1
sl (sde ¥l cwd ) RGB

pcolor
ek 3l (61 1y eiie ol Aty e dsyls e &S 1y patch o5, 0T ccl odd 4t Lo ateh e ¢S5 !

S ol patch o,

Wl e 55,5 A8l o 2ws LB PALCH 3 5 RetUrtle o Lo wdts 5b 4 il 5 e PALCH (gla kze aea
A3k (ks ¥ 51 cwd SO RGB K5, 6K L 5 (e ) NetLogo ¢, ¢
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xcor

o Lo ST e oSSy turtle 5 sl Jls 53 X Slaatbes Cpl ol 0k astLu turtle ace oS5 o
A8 oo tUrtle e o5 1) eie opl Al

. Sl (Max-pxcor + 0.5). ;| 28 Sdi 4 g(Min-pxcor - 0.5) b (s sl \{'J:f)j.'v Wiad e pl

ycor

Ly o e dS o sl o turtle 51 sl Jl )3 Y Slaatbes (pl sl 0dd aistLu tUrtle aze o5 o
S ol turtle o ok 10 1) i

sl (max-pycor + 0.5). ;I xS Sis 4 o(MiN-pycor - 0.5) L gslue b 8,5 aen e o

pycor pxcor
e 3ol Y gans LTyl K515 pateh @Y 5 X Slamies (6T s o 4t Lo pateh (gla e e
ST o3 &S L patCh |, 5 ST e 1) Ol s e sl 5 (ol e dizs

Ssleo b E 55 PYCOr imean ¢ ol MAX-PXCOT (g3l b ;S S™ 5 MIN-PXCOT (sslu L 5, PXCON
. Sl MAX-PYCOr (5 5buns b S5 5S™ 5 Min-pycor

.Mpwﬁws&upatch,;,,aaturtle,abj;v__m,jbqx\j:dapatch Sl e den
min-pycor
Sl Olgz o311 pens &5 cpatche sl (Csy a) )Y Slamses J8la= 5 X Q@»Jﬁ\»gu)\fd\

A e
Y 93X JBla= Olambes ¢ b=l b syl Olg 57 0 (sl 5 1y Lice NELOGO 51 5 sas b (sl a3eus OO

AL Sae L L S L
..x;.a.s@.c,:\,;,:V_,Ja;xi;@@T%lcgmﬁsﬂlwpLg;sl)okg:,-a;\.m.\:slj:@w:a\a-,:

crt 100 [ setxy random-float min-pxcor

random-float min-pycor ]
;; distributes 100 turtles randomly in the
;; third quadrant

count agentset
cAas e QLA Ty agentset. ;s ol osls ol so sl

show count turtles
;; prints the total number of turtles
show count patches with [pcolor = red]

;; prints the total number Of red patches

if condition [ commands ]
as a8 1y (Lake b e y3)Boolean luze ¢ 55,0 Lb K18

A



M@‘F“)Q‘)P)‘Mb@))lﬁ;&;\
SSas Jalge 5 S aS sysb wcdas 1S 1 Calisee el se (g Sosline ldie ¢S5l oS LK,

if xcor > O[ set color blue ]
;; turtles in the right half of the world
;; turn blue

ifelse reporter [ commandsl ] [ commands2 ]
a5y (Ll b ys) Jg yliie 55,0 ¢SS Wb reporter

55 o) plcommandsl ¢ ast sl ooy reporter S

55 o) lcommands2 ¢ s il S Llereporter

SSes Jalge 5l S S Gosb 4 ctas il Cales Jolse (gl Sslineyluie ¢S5 Sl Saw TeEpOTtEr
S o |l commands2 4k &S Jl 53 ST ol |y commandsl ol

ask patches
[ ifelse pxcor > 0
[ set pcolor blue ]
[ set pcolor red ] ]
;; the left half of the world turns red and

;; the right half turns blue
stop

.Jﬂ\};wL;\ﬁ\éc;ﬁ@;ﬁ}h@jchvU})‘kjé @‘.JMG)BGUJ\MB)‘\{&L&&\

if not any? turtles [ stop ]
;; exits if there are no more turtles

éﬁimj:ﬂﬁ)}bA{W‘_gljufsfl.:ﬁa:u;»\wt_g\ﬁd;éﬁiqjj‘_;\ﬁ.uljystop:4;-}.7
sl patch U turtle&)J).Jﬁ@dﬂwacsﬁ@wf}:ﬁcuSd‘é'jwcu\.{@\)ﬁJ}ch
& S eSS patch U turtle oSG — 555 Cas gapatch b s turtle o b i dal o (a8 e 4aS7> ¢ diivan

(3,515 4aS™s pladt 51 5,8 sl
not boolean
Aas o 1S oladl oy g pl b 3 c sy o E1S S s Cawl w sl boOIEAN S
if not any? turtles [ crt 10 ]

neighbors
(neighbors4 )« oT sl Lipatche b ¥ L 5 (neighbors) oT sl LI patche « A JoLs agentset ¢ u:,lj-f

show sum [count turtles-here] of neighbors
;; prints the total number of turtles on the eight
;; patches around this turtle or patch

show count turtles-on neighbors
;; a shorter way to say the same thing
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ask neighbors4 [ set pcolor red ]
;; turns the four neighboring patches red

tick

S e i S Lo giticK o jles
die

sy o o S link L s turtle

if xcor > 20 [ die ]

;; all turtles with xcor greater than 20 die
ask links with [color = blue] [ die ]

;; all the blue links will die

Slze

LS e 6, ol turtle g al o511 &S o jles S (g1l ol 0dd ast L tUrtle ize ¢S5
Gy e ol Al o L .l PALCh &K o311 Oles 4 tUMtle 487 e cplas e Sl Y 53 i o1
S ol turtle o il o

jump number

33, & i (Forward ou;pouﬂiﬁﬁf\?&y@s),p&ﬁwgwbt,b}:turtle

Ul e tUNlE s jloms bl Jlo 53 65500 5 45 Sl s cpl 40 5,0 Ll 5 _ood 31w g @ turtle S
AS S - den s

forward number

e ay g urtle « ol e sie ;8 55 (o i OLe S 3 68 K¢ e sl Law g turtle
(LS oS >~

! repeat 10 [ jump 1] jump 0.5.L Jsles]. 5. <l repeat 10 [ jump 1 ].L Jsles FD 10

;\_?wj_,zudu,w;,_xm:dw\d_gga\@wcﬁf\,kw,ﬂf;wx\;@ turtle 21
s o 8510 O 3l s ¢ A dal g ol 35 oS Wil o ) (Ll Salin b s

right number

w%w@boﬂw|$¢”wﬁ|).bﬁwwbg@,:;.pr};(turtle)cﬂ‘:%iﬁ!
(Ll >

heading

e &S5 ol doas o Ol 1y Sl a5 0T L aS™ s tUItle gl sl ol L turtle ace &K
Gl 1y eite ol Al o Lo o, 5 0ol 3,5 80 Sl Jlad v .Sl ¥9 51 208 50 b gslen b S 55

e Ol ge 4 S (a5 turtle jix > sl
set heading 45 ;; turtle is now facing northeast
set heading heading + 10 ;; same effect as "rt 10"



who
L 8,5 sde &K cturtle s ID number s "who number" i .l ods alu turtle e ¢S5l

a3 KA turtles who number&s.x:;fmzsbﬂ;u&\ @\j@m.xs@@u& o b gsbus
WSlaj 348 (god 0315 Comd Lyl tUItle oSG 4 4y o Sl tUMHE sae G L5580 g4 0 5l WhO NnUMber
cash el v e L sdWho (89 5 led aSile ) U i saléiul |, clear-all U clear-turtles oy sws Lo

(e Ol ge
show [who] of turtles with [color = red]
;; prints a list of the who numbers of all red turtles
;; in the Command Center, in random order
crt 100
[ ifelse who < 50

[ set color red ]

[ set color blue ] ]
;; turtles 0 through 49 are red, turtles 50

;; through 99 are blue
one-of agentset

a3 el nobody iyl 8 ¢ cadls gentset ST aads |, SalasAgent ¢ gentset ¢
Bsh o I s Cud 1 b 6K ST s ) Solasitem list ¢S ccad oK

ask one-of patches [ set pcolor green ]
;; a random patch turns green
ask patches with [any? turtles-here]
[ show one-of turtles-here ]
;; for each patch containing turtles, prints one of
;; those turtles

;; suppose mylist is [1 2 3 4 5 6]
show one-of mylist
;; prints a value randomly chosen from the list

[reporter] of agentset  [reporter] of agent  of
s o 5ol 1, (patchy turtle ) Jsle sl reporter 25,0 ¢ Jole 5 sl

show [pxcor] of patch 3 5

;; prints 3

show [pxcor] of one-of patches

;; prints the value of a random patch's pxcor variable
show [who * who] of turtle 5

=> 25

show [count turtles in-radius 3] of patch 0 O

;; prints the number of turtles located within a

;; three-patch radius of the origin
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O)yeo yd) agentset y> Jole ya sl o reporterg)yl sols 45 dwid £ . agentset s o
e iyl 38 (boblas

crt 4

show sort [who] of turtles

=> [0 1 2 3]

show sort [who * who] of turtles
=> [0 1 4 9]

conditionl and condition2
a3 o S s 58 el oy condition2 5 conditionl Lz g s S

355 i 1l €ONdition2 OT 1 e ¢ sl o y5b cONditionl 31 48” Ll azsls a5

if (pxcor > 0) and (pycor > 0)
[ set pcolor blue ] ;; the upper-right quadrant of
;; patches turn blue

booleanl or boolean2
A3 o S yd S cCnl Cewys 93 8 L boolean2 L booleanl L S|

s dal g ol €ondition2 OT 31 e ¢ Sl o> cONAitiON] 3148 il azils 4>
if (pxcor > 0) or (pycor > 0) [ set pcolor red ]
; ; patches turn red except in lower-left quadrant
myself
Glms 4o myself” s " xe 0T ¢ el osle Mself " Ltz &sline Hle ' myself” 5 Mself "

Yl al g Sl e s e S plasil gl o0 31 S 8" el patch L turtle"

L s turtle) Jele o8 0T 55 " myself" sslizal ¢ 5 4a0 21 A4S 51 5 5 b 55 ok azul g aQENt &K oS Slo
sl 0 ol 553 S dadee 5,15 1, (patch

2 oroalimul Jale sl g5 55 53 b yiie o B L 5 Ol (61, OF L b5, s et myself”

Ly e myself”

hatch, sprout, of, with, all?, with- Oe=oma 963 g oslaiul Conl g 55 Ol giws js L & &S S eh s

.min, with-max, min-one-of, max-one-of, min-n-of, max-n-of
ask turtles
[ ask patches in-radius 3
[ set pcolor [color] of myself ] ]

;; each turtle makes a colored "'splotch™ around itself
move-to agent

& Sl cowlpatch ¢SO ale ()ijl).-\;f@mb;? odd 0313 Jule Olan (gl 51,555 Y X Sl turtle

((cwlpatch S« turtle &5 >~ (¢l
move-to turtle 5
;; turtle moves to same point as turtle 5
move-to one-of patches
;; turtle moves to the center of a random patch
move-to max-one-of turtles [size]

;; turtle moves to same point as biggest turtle
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2> g 6l pface s ol eslinul Gl S Ll Ly Sl iSO ey tUItlE Ol i oS ABL ails a5
Al e |y &S > S o turtle

to-report procedure-name [inputl ...]

35 o o3lizal TEPOTEEr &b &S 65,5 (ol

S o3l b5 (g e &5 18 6l 15 TEPOTT L b S

to-report average [a Db]
report (a + b) / 2
end

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

to-report first-turtle?

report who = 0 ;; reports true or false
end

report value
to-report 5report > s sl wlb opl (s am Ol e 4 JadTEPOTt 3550 st0-report ~b i aloldl,

558 on oolimul SuSS L Ll 5 o)l gan
myself
Glme 4o T myself” s " ae 0T c ol osle Mself " zs &sline Hle " myself” 5 Mself "

Yl al g Sl e s e S plasil gl o0 31 S 8" el patch L turtle"

L s turtle) Jele oS 0T 55 " myself" sslizal ¢ 5 350 21 A8 51 5 5 b 55 o azul g AQENE &K oS Slo
ol 0 Sl g5 43 S s 315 1, (patch

2 oroalimul Jale sl g5 55 53 b it o B L 5 Ol (61, 0F L b5, s et ™ myself”

Ly o myself”

hatch, sprout, of, with, all?, with- _ocea 5 ¢ 555 eslaul Conl g 55 Ol w53 Les & U8 &S 5b s

.min, with-max, min-one-of, max-one-of, min-n-of, max-n-of

ask turtles
[ ask patches in-radius 3
[ set pcolor [color] of myself ] ]
;; each turtle makes a colored "splotch" around itself
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self

patch L 5 turtle -l 5,18

e o myself” aads " " me 0T c Sl esle Uself " Ltz & slize Hlws | myself” 5 Mself "
VGl aal g Sl Jl s e S plasil gl o0 31 S 8" el patch L turtle"

plot number

osls y-value 5 X-value s eds g, 4 dais ¢S5 s sel oK ¢ alols o b g edd C,b r.l;x-value

(.sﬁdﬁyyx-valueuagu,;z@uumob S (69 g 5L sl b e ol 58l

plot-pen-reset
Lf‘)‘J—;u’.‘.'.'.b.l)dTﬁ‘“\—‘fg;‘CSJ"(.‘.)‘L"JQT‘J‘*f@éSli‘)C*”‘°'L:‘:‘§g;l’3CJLH§4§J:’:M
@gwﬁm&w;)%c};m,mduu;,')\6\ﬁut>j¢§;)‘@1@:ur1;‘v1;ft.,m

.J},w

create-turtles

crt

create-<breeds>

create-turtles number

create-turtles number [ commands ]
create-<breeds> number
create-<breeds> number [ commands ]

b4 Ky 5 Sola e 34 Olge L sla TR 5d e sl e 3 L (sl turtle sl
Al o SN ol sla K 1 sl

s bl ol eslobreed slasl Ol e 4 ¢ L gls turtle ¢ 555 s 0slizal o 5 Create-<breeds> Ky

.J},w
LSLA tUI’t|e QJ‘J Ls‘j’ g;..w\ J:.AA U'i‘ .;\.:S ‘_}"" ‘J LGJT 41.‘4{5)&: cu\i.b- LSLA turtle ¢ odkd 45‘)‘ C)\J}Lﬂ) jf‘
C‘J:>-|Ql.°)i§i)bwu_9.ﬂ>%\)bg‘_§i)3Mu\iu\}-&lﬂ turt|E)ﬁJbl{cQ\f9cuh>uL§Léd§:)~\iJ>

(el B3las shie &

crt 100 [ £d 10 ] ;; makes a randomly spaced circle
breed [canaries canary]
breed [snakes snake]
to setup

clear-all

create-canaries 50 [ set color yellow ]

create-snakes 50 [ set color green ]
end
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patches-own

¢la turtle 5 ¢ 5 ¢ doreed ¢ GLOBALS sl ¢ (glS™ 4adS” ol [varl..] 1, s ¢ 5 5= ¢ patche patche
4 ) eiin iy 5 ol B 5 Sl 8 3 58 eolied aal OS5 ST o WIS e g 05 solST DL
W ot aed LT 5l oslizal a5 53l 5 03ls e jumw 5 i Aal 5= PAICHE asn . AS osletul Wil 5 o patche acs
Ll (gt > B PALCA o3kl 55 TUTTIE Lo 5 ofs 5 5b 4 Al 5 s (piomes PaICH

<breeds>-own

5 ¢35~ cdreed « GLOBALS sl ¢ turtle ¢ 5 = (gudS” wadS” [varl...] s ¢ [varl...] s « s turtle
S ol w8 s s eslinal aal gl ) L Wl5 e ¢ ST DLalST s 5 sl patche
OT 5l s s turtle « S o Losie " turtle” gl> abreed o S0 turtle 1 e a4 Glae (gla e
) Cd il e Sl - See breediturtle ¢SS i i) LSl el S5 sla ize lbreed

breed [cats cat ]

breed [dogs dog]

breed [hamsters hamster]

turtles-own [eyes legs] ;; applies to all breeds
cats-own [fur kittens]

hamsters-own [fur cage]

dogs-own [hair puppies]
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