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Copyright Information

Copyright 1999-2007 by Uri Wilensky. All rights reserved.

The NetLogo software, models and documentation are distributed free of charge for use by
the public to explore and construct models. Permission to copy or modify the NetLogo software,
models and documentation for educational and research purposes only and without fee is hereby
granted, provided that this copyright notice and the original author's name appears on all copies
and supporting documentation. For any other uses of this software, in original or modified form,
including but not limited to distribution in whole or in part, specific prior permission must be
obtained from Uri Wilensky. The software, models and documentation shall not be used, rewritten,
or adapted as the basis of a commercial software or hardware product without first obtaining
appropriate licenses from Uri Wilensky. We make no representations about the suitability of this

software for any purpose. It is provided "as is" without express or implied warranty.

To reference this software in academic publications, please use: Wilensky, U. (1999).
NetLogo. http://ccl.northwestern.edu/netlogo/. Center for Connected Learning and

Computer-Based Modeling, Northwestern University, Evanston, IL.

The project gratefully acknowledges the support of the National Science Foundation (REPP
and ROLE Programs) -- grant numbers REC #9814682 and REC #0126227.

$=FFAE (Third party licenses)

MersenneTwisterFast

NetLogo fii ] Sean Luke [f] MersenneTwisterFast Z5/E NBENIE R A4S, X LA LAY 1 iR
BUEPSY I

Copyright (c) 2003 by Sean Luke.

Portions copyright (c) 1993 by Michael Lecuyer.

All rights reserved.

Redistribution and use in source and binary forms, with or without modification,

are permitted provided that the following conditions are met:

e Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

e Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution.
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e Neither the name of the copyright owners, their employers, nor the names of its
contributors may be used to endorse or promote products derived from this software

without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE COPYRIGHT OWNERS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
INDTRECT, INCIDENTAL, SPECTAL, EXEMPLARY, OR CONSEQUENTTAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LTABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE.

Colt

NetLogo #% 4 C 4 % =2 random—gamma Jii % ) H& T Colt J&E
(http://hoschek. home. cern. ch/hoschek/colt/) HIAIE . IXEEACHL FI AU E Bl R -

Copyright 1999 CERN — European Organization for Nuclear Research. Permission to use,

copy, modify, distribute and sell this software and its documentation for any purpose
is hereby granted without fee, provided that the above copyright notice appear in
all copies and that both that copyright notice and this permission notice appear
in supporting documentation. CERN makes no representations about the suitability
of this software for any purpose. It is provided “as is” without expressed or implied

warranty.

MRJ Adapter

NetLogo f# ] MRJ Adapter [, M /& Copyright (c) 2003-2005 Steve Roy
sroy@roydesign. net o iz %  Artistic License % 3 ,
http://homepage. mac. com/sroy/artisticlicense. html o MRJ Adapter ® M

http://homepage. mac. com/sroy/mr jadapter/ 153,

Quaqua

NetLogoffi fHQuaqua MU, JALZ Copyright (¢) 2003-2005 Werner Randelshofer,
http://www. randelshofer. ch/, werner. randelshofer@luewin. ch, A1l Rights Reserved.
1Z%JET% MGNU LGPL (Lesser General Public License). 1%¥Fn] XCAEAE"docs” e, 5
NetLogo —#c F#k, WA Mhttp://www. gnu. org/copyleft/lesser. html 5%,
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JHotDraw

R G5 )1 2 BT B AE ] JHotDraw &, WAL AE Copyright () 1996, 1997 by IFA
Informatik and Erich Gamma. %1% MGNU LGPL (Lesser General Public License). i%
Yo 3 fF fE “docs” 3L fF Y&, 5 NetLogo — M F # , oW M
http://www. gnu. org/copyleft/lesser. html 5%,

MovieEncoder

NetLogo A%k H Sean Luke FJ sim. util.media.MovieEncoder. java HJACHSHIAE H,
. 1ZACH 3% M MASON Open Source License, IRAUEEUIF:

This software is Copyright 2003 by Sean Luke. Portions Copyright 2003 by Gabriel
Catalin Balan, Liviu Panait, Sean Paus, and Dan Kuebrich. All Rights Reserved

Developed in Conjunction with the George Mason University Center for Social
Complexity

By using the source code, binary code files, or related data included in this
distribution, you agree to the following terms of usage for this software
distribution. All but a few source code files in this distribution fall under this
license; the exceptions contain open source licenses embedded in the source code
files themselves. In this license the Authors means the Copyright Holders listed
above, and the license itself is Copyright 2003 by Sean Luke

The Authors hereby grant you a world-wide, royalty—free, non—exclusive license,
subject to third party intellectual property claims:

to use, reproduce, modify, display, perform, sublicense and distribute all or
any portion of the source code or binary form of this software or related data with
or without modifications, or as part of a larger work; and under patents now or
hereafter owned or controlled by the Authors, to make, have made, use and sell
("Utilize”) all or any portion of the source code or binary form of this software
or related data, but solely to the extent that any such patent is reasonably necessary
to enable you to Utilize all or any portion of the source code or binary form of
this software or related data, and not to any greater extent that may be necessary
to Utilize further modifications or combinations.

In return you agree to the following conditions:

If you redistribute all or any portion of the source code of this software or
related data, it must retain the above copyright notice and this license and
disclaimer. If you redistribute all or any portion of this code in binary form, you
must include the above copyright notice and this license and disclaimer in the
documentation and/or other materials provided with the distribution, and must

indicate the use of this software in a prominent, publically accessible location
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of the larger work. You must not use the Authors’ s names to endorse or promote
products derived from this software without the specific prior written permission
of the Authors.

THE SOFTWARE IS PROVIDED ”“AS IS”, WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLTED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR
COPYRIGHT HOLDERS, NOR THEIR EMPLOYERS, NOR GEORGE MASON UNTVERSITY, BE LIABLE FOR
ANY CLAIM, DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM, OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR
OTHER DEALINGS IN THE SOFTWARE.

JpeglmagesToMovie

NetLogo f£HI17iE H Sun AW [ JpegImagesToMovie. java fHilfFHLEE . IXLEAUHS I RRAL
ERCN NI

Copyright (c) 1999-2001 Sun Microsystems, Inc. All Rights Reserved.

Sun grants you (“Licensee”) a non—exclusive, royalty free, license to use,
modify and redistribute this software in source and binary code form, provided that
i) this copyright notice and license appear on all copies of the software; and ii)
Licensee does not utilize the software in a manner which is disparaging to Sun.

This software is provided “AS IS,” without a warranty of any kind. ALL EXPRESS
OR IMPLIED CONDITIONS, REPRESENTATIONS AND WARRANTIES, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT,
ARE HEREBY EXCLUDED. SUN AND ITS LICENSORS SHALL NOT BE LIABLE FOR ANY DAMAGES
SUFFERED BY LICENSEE AS A RESULT OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE
OR ITS DERIVATIVES. IN NO EVENT WILL SUN OR ITS LICENSORS BE LIABLE FOR ANY LOST
REVENUE, PROFIT OR DATA, OR FOR DIRECT, INDIRECT, SPECIAL, CONSEQUENTIAL, INCIDENTAL
OR PUNITIVE DAMAGES, HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY,
ARISING OUT OF THE USE OF OR INABILITY TO USE SOFTWARE, EVEN IF SUN HAS BEEN ADVISED
OF THE POSSIBILITY OF SUCH DAMAGES.

This software is not designed or intended for use in on—line control of aircraft,
air traffic, aircraft navigation or aircraft communications; or in the design,
construction, operation or maintenance of any nuclear facility. Licensee represents

and warrants that it will not use or redistribute the Software for such purposes

JOGL

NetLogof# H{ JOGL, Java API for OpenGL, f{JEIE S, KT JOGLIE L EE, L
http://jogl. dev. java. net/. 1%/ MBSD license:
Copyright (c) 2003-2006 Sun Microsystems, Inc. All Rights Reserved
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Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

— Redistribution of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

— Redistribution in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or other
materials provided with the distribution.

Neither the name of Sun Microsystems, Inc. or the names of contributors may be
used to endorse or promote products derived from this software without specific prior
written permission.

This software is provided “AS IS,” without a warranty of any kind. ALL EXPRESS
OR IMPLIED CONDITIONS, REPRESENTATIONS AND WARRANTIES, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT,
ARE HEREBY EXCLUDED. SUN MICROSYSTEMS, INC. (”SUN”) AND ITS LICENSORS SHALL NOT BE
LTABLE FOR ANY DAMAGES SUFFERED BY LICENSEE AS A RESULT OF USING, MODIFYING OR
DISTRIBUTING THIS SOFTWARE OR ITS DERIVATIVES. IN NO EVENT WILL SUN OR ITS LICENSORS
BE LTABLE FOR ANY LOST REVENUE, PROFIT OR DATA, OR FOR DIRECT, INDIRECT, SPECIAL,
CONSEQUENTIAL, INCIDENTAL OR PUNITIVE DAMAGES, HOWEVER CAUSED AND REGARDLESS OF THE
THEORY OF LIABILITY, ARISING OUT OF THE USE OF OR INABILITY TO USE THIS SOFTWARE,
EVEN IF SUN HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

You acknowledge that this software is not designed or intended for use in the

design, construction, operation or maintenance of any nuclear facility.

Matrix3D

NetLogo f# /] Matrix3D JRiIEAT 3D HFE#RAE. EHIVFRED T

Copyright (c) 1994-1996 Sun Microsystems, Inc. All Rights Reserved.

Sun grants you (“Licensee”) a non—exclusive, royalty free, license to use,
modify and redistribute this software in source and binary code form, provided that
i) this copyright notice and license appear on all copies of the software:; and ii)
Licensee does not utilize the software in a manner which is disparaging to Sun.

This software is provided “AS IS,” without a warranty of any kind. ALL EXPRESS
OR IMPLIED CONDITIONS, REPRESENTATIONS AND WARRANTIES, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT,
ARE HEREBY EXCLUDED. SUN AND ITS LICENSORS SHALL NOT BE LIABLE FOR ANY DAMAGES
SUFFERED BY LICENSEE AS A RESULT OF USING, MODIFYING OR DISTRIBUTING THE SOFTWARE
OR ITS DERIVATIVES. IN NO EVENT WILL SUN OR ITS LICENSORS BE LIABLE FOR ANY LOST
REVENUE, PROFIT OR DATA, OR FOR DIRECT, INDIRECT, SPECIAL, CONSEQUENTIAL, INCIDENTAL
OR PUNITIVE DAMAGES, HOWEVER CAUSED AND REGARDLESS OF THE THEORY OF LIABILITY,
ARISING OUT OF THE USE OF OR INABILITY TO USE SOFTWARE, EVEN IF SUN HAS BEEN ADVISED
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OF THE POSSIBILITY OF SUCH DAMAGES.

This software is not designed or intended for use in on—line control of aircraft,
air traffic, aircraft navigation or aircraft communications; or in the design,
construction, operation or maintenance of any nuclear facility. Licensee represents

and warrants that it will not use or redistribute the Software for such purposes

ASM

NetLogo i [l ASM /=4 Java 7456, B IVFRTIEW T -

Copyright (c) 2000-2005 INRIA, France Telecom. All rights reserved.

Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation and/or
other materials provided with the distribution.

3. Neither the name of the copyright holders nor the names of its contributors
may be used to endorse or promote products derived from this software without
specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS “AS IS” AND
ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY,
WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY
OF SUCH DAMAGE.

Log4j

NetLogo {{i /] Log4j FESEHLH EThAE. 2K IEBCNVE AT IE QT «

Copyright 1999-2005 The Apache Software Foundation

Licensed under the Apache License, Version 2.0 (the “License”); you may not use
this file except in compliance with the License. You may obtain a copy of the License
at
http://www. apache. org/licenses/LICENSE-2. 0

Unless required by applicable law or agreed to in writing, software distributed
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under the License is distributed on an ”“AS IS” BASIS, WITHOUT WARRANTIES OR
CONDITIONS OF ANY KIND, either express or implied. See the License for the specific

language governing permissions and limitations under the License.

12



NetLogo 4.0.2 H F* Fif

BEH Y (What’s New?)

P st AT 1B v Fl ediNe tLogodE A NME . FRAIA BT R W IHHEPFRL .
& W O ) @ k& 1% #| feedback@ccl.northwestern.edu , Bug # 45 K % F

bugs@ccl. nrthwestern. edu

4.0.2 B (2007 £E 12 A)

o IR
o M FMRAT T V2 /N S IR ek
U EitR
o HifBEALAE Y : Bug Hunt Coevolution
o iR Climate Change (ML7E /% 4%), GasLab Atmosphere (£ 1Y), Red
Queen, Bug Hunt Camouflage
g E:
WIEFEAET bug (UM 2 M Fh 2 (1Y)
FHEE R sort-by , FHEFR) AR HBEYLHET
Yy R A, link-heading #REY
FEIE T HE B import-world AFEZA FTbug
SIE T PERESINTY & i TN A I SR ) &
EDRR AL s
7t Linux | 3D #LEIAE X nT LA T
IUAE 3T TP EORAT 3.1 Z R I, gh s . RN 4.0 NG msies,
AN ST I HEA
FE T —> bug, /N KA MUR I ) 45 AN e e 2 DR R HEAE a2 N .
BOE T84 AH G LA bug, A5 Tava 19141 BAS B EE 1 25 S
SEIE T RS K AR RN 22 3 30 4% IR ABE 2 2 AR 12 1Y) bug.
BEIE T 7E HubNet 25 )7 i 24 A e B3 5 1 0 38 5 48T 9511 bug
Sk T 3D FLET R R R A
el T applets 55— L850 Y as FIHRAE RS He M

.
O O O O o

O O O O O ©

4.0 B (2007 £ 9 A)

o HHIHEREIA AL Continental Divide, Climate Change
o0 IR I: Diprotic Acid

o HIHIM BRI 1: Solid Diffusion

o HIE2EATY: PANDA BEAR Solo, Surface Walking 2D
0 M LY Team Assembly
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O O O O o

A

A=
aoh

o o o o

o

BT AURL2#H57Y: Hex Cell Aggregation, Particle System Basic, Particle
System Fountain, Particle System Waterfall, Particle System Flame

ik Planarity

BrAE SR 245 Language Change, El Farol (3] El Farol #< A HLAENY El
Farol Network Congestion)

B NIELS HLRE%Y: Ohm's Law, Series Circuit, Parallel Circuit

—Z451 1) Urban Suite HRFEFT

—2 B Connected Chemistry P FE R Y

—437*) BEAGLE Evolution £

CCBE RIS AZ P45 54 Dice Stalagmite, Autumn, Conic Sections 2, Echo,
Rebellion, Daisyworld, Sound Machines, Birthdays, Bug Hunt Speeds,
Electrostatics

oAt KdE A2 : Small Worlds (B 1E), 248 CA 1D models (% 1F), Star Fractal
(K A1), Genetic Drift T Interact (3411 T 1J 1E34), Flocking (V-5 2l i),
Planarity (Ui fij4k), Mimicry (04 {#4k), GasLab Circular Particles (A4
Wb, 18P, acid/base models ((fRAS fHifh)

HHACIS 5L 45 Random Grid Walk Example, Link Lattice Example,
Lattice-Walking Turtles Example, Link-Walking Turtles Example, Intersecting
Links Example, State Machine Example, Breed Procedures Example, Link
Breeds Example, Mouse Drag Multiple Example, Hill Climbing Example,
Rolling Plot Example, Ask-Concurrent Example, Ask Ordering Example,
Random Network Example, Fully Connected Network Example, Mobile
Aggregation Example, Wall Following Example, Circular Path Example, Profiler
Example

SIS 52451 : Halo Example (faj {6 tielf11# ), Intersecting Lines Example
(*H 1F), RGB and HSB Example (M7E3# 7RRGB13), File Output Example
H1f¥) HubNet 7% 3)): PANDA BEAR

B ) HubNet fUH5541: Template

i3k HubNet ¥%#)): Dice Stalagmite HubNet (£4%), Bug Hunters Camouflage
(K:#%), Root Beer Game (#4%), Disease Doctors (f4%), Minority Game

EH PTG B iR, B EIRAE 4.0 HREIEAT
76 T R $ B T R VS
LEH P F B Applets #5r

K2 BB AT ) SR
o PR ERERIR AN, AR T4 15 4%
= IR DR CE T g RS, DUAE B2 NetLogo AU 1% Java 711
i
BERSCHERIF DL ZAMA S — D TARSER, IR A LA I S A
H
W g gy, TORIESIFEREAR
HAER T AR AT A, RS 20 A
B B T B IR RS I () O THT AR T 5 748D
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O O 0O O O o

O O OO0 OO O o o

eI SICER TS
AR PR B, R T A B AL
* A3l NetLogo Ja R ZIELAIL; BIAY R 1) 2 HOB A &k T %
B LA A AL T AL, 511 Termites, 3, {HARX
WA H B
LTI R 2 H S TR, DR ] LU A S s AR A
»  JHI AT "force view update" A EI; AR NAEH tick FIEL
display
SO R e B 4k
= BRI sh A CPRRE” RN GEI S D RO
(RTINS AN A T A R RDIR

&
o EHEEGURRLL, BN SR aPIRAs, HE W UG BN
Bzl

TE S TR AKE VPRI SCAS . BUE . BT sl NetLogo fURS A A 81 224
MR SRR NIS AZ (WH  FIHEU S e A R 7))

B RE AT AL VR v AT SR I 4T i [R]

WISERPE  includes JRBEIR ARVPRHBEELACRL 4) 21 2 ANIE SO
e Ar 5] LIS NetLogo color &Y RGB color (14 =M1 451 38)

Al Y R 84535 BBl (P18 F NetLogo 41 2 #3454 ¥ 3145 1) min, max, 5%
increment)

ey T SIS QLS AT ) 25 BB, A A\ A I 0 B P A T A

FEEY RILAERR MIDI 75 &4k, 38w #R80e SsCA:

PRAEVERE . AW AT L Dl A RN T i

TR TR R E, T 5B 2 1 B ]

FL1H UL Snap to Grid"

Hhnse s (R FL PRbERE) PRad Vs n) NetLogo 1A] it

T 8)) 4% v 2 L K-

BRSO A SR AR NI B 5%, Il H 2k

HubNet 2 JV BLAE 25 5 B8 (5 ) AN TR ALY

Mathematica-NetLogo 4% 7i: Mathematica £ NetLogo 2 [H$& {155 i 1 4%,
IR RLE AT R AL, HEAT IS 23 BT 5 s i 23 B

o ETEAML:

(0]

ask A SUELL “oir” 7 s AT w R FE 2 I RAT A, T
ask—concurrent
Y R ITEE TR PO P RIZ. XG5, jar JG4)
AT EURTE: tick, ticks, tick—advance, reset—ticks
O T A R A T K
o T A AR ROR PV R
= WANEGER A BB B R RN
A DAEROR BRI (B K2 9x107M15)
BEiE of /8T VARIABLE-of, value—from, values—from
FrARAE A al 120K 3 RS A v (0 A D v A2 753 2 A
) who numbers AHE], BRAFE] T clear—turtles 5¢ clear-all
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O O O O

O O O O 0O 0O 0O ©°

O O 0O O O o

FUE other IR[MIBRHH FAAZ AN BAAESEEN Twith [self !=
myself])

P Tother—turtles—here Fl other—<breeds>-here, f#ifother
Hrifimove—to 452N F 45 & I F B FL A ik

G v B (1) i 2 S TR i 2 A2 T B 1Y)

AN create—custom—turtles 1 create—custom—<breeds> 4, /¥
Hcreate—turtles fl create—<breeds>, I _EwJikfr4H

W AEcreate—turtles LARHHLIF [n) R (A G ity 0 LSBT 5 o0 A« L B
tEAidIEER, i create—ordered-turtles (fijHcro)
Biffturtle-set, patch—set, link-setf &5 8%, HISkRLAZ P 6] 8 A4

I
=

Lfiturtles—from Mlpatches—from (A ffifH turtle-set Fl patch-set)
Friuphill, uphill4, downhill, downhill4 w44 ATI€LL
» XEHAE T MR
= B A E XS AT AN [
»  fHZ A TEITE T TN
R 45 %% no—turtles, no—patches, no—links R & &M FARES
PR FEAREE G ] LIABORH 45k
tie Ml untie M ANFRELIAER, B TRAMASE, HEEhEH; A4
P RGP "fixed" F1"free"
ERAERT e EUEEAT, AR T 747 8 58 3R B A 0T TAR X, -
£l Flword A #{E i F sentence
Frihistogram w2 Thistogram-1ist, histogram—from
AT random-int-or—-float; A FTE T T &%, 1#Hrandomak
random—float
Jetginsum I nsum4; ffifsum [reporter] of neighbors/neighbors4
Y F A A FiERin—n—of Flmax-n-of
B BRIE with-local-randomness IZATAUI I AN AR BEAHLECR A= 45 RS
BRSO VOJEGE file—flush R H 2R AL
BB )R 1 base—colors 1R[A] 14 ANFEA ) 512
turtle JRiEAFRZBCIEREE A
patch BRiEILAE 2 AR IEEOF UL, AV/r ] 2%
W8 F ANFAE Fpatch—at, turtles—at, BREED-at; fH<{# ] patch,
turtles—on patch, BREED-on patch
POASERAE R o) FH T fR . B A
B 48 i plot—pen—exists?
ZI rgb M hsbJRiEH %44 approximate-rgh Flapproximate—hsb; IZE
EANEIASHEEF S 0-255 1A 0-1.0
hsb Fl rgbfk & #3ILLEIR [FIRGB %1% 1] A~ /& NetLogo color
Y REE import—pcolors—rgb F# K% LIRGB colorS A FL A
i) JiiEnetlogo—applet? WABIAYE LS Llapplet 5 Xig 1T
AAS R DU W B 45 B — N e/ o REU & A e/ i
Afifilocals; HIRMEH] let
P U LA Y e 2 GBRIN), 4 sound:drums A2 drums
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(o}
(o}

file-read JRIE Bk B
LT VR 2 SORY A RS I U 1) 5 44

J P F A

(o}
(o}
(o}
(o}
(o}
(o}

"text box" % 4 4 "note"

W ah5 T LU BbRiR e 5)

P AR BN R AR TS 28— FEAT HIEE e o 2 1

Huser—* JUiE G0 TFHE S MU D) i T — 2

SCARX N T LR 332 i (cut/copy/paste 1 dictionary lookup)
2B E1Y Pens 580 2450 T (BRAE G R 2 1) ol s B S i ) 22 <1 46 )

SIEAE L

(0]

O O O O o

PRAE I A A P B BE AL A 2%, DRI A A R A AN S e A5 7Y g vl o
m

A AH A AR R A A Hrun 1 runresul tIRTEIN, 4R KRR &

RIS e 9 f\ BU B BEAE ], display fip &t LT AE

FEPR, PR BBERIIL, MAEEHA . XA HEIAT A, (Hn] fE0
PERE (e I RN T B AR AR, W gnfEdarm)
MBS ATRIH T R (Bl dnsetxy), MR BRI CHIERZE
BIE— bug, HPRELLIGHL R BIAGEAT IR o AR o PR AN TS, 45 5
2 AF (GBI 52 who numbers [ 5 )

X HIFR M sort-by AR E T (RIAFT HLAH S50 L)

ERR KA RKE), file-read JRIGHPT

BEOF TAER 24 b in—cone A1 distance ANIEH ¥]bug

TEIE T HE A7 )5 iy A AN 52 B LECR 1~ 61 1Y) bug

W4k, IR, RS MAE R 1) 4 R 2 E oSk M GUI J7 2\ g
T30 AR AR RUAFT B8 YE F

HoAth 5 1

©O O O O

O O O O

Tools SZIL[Y) Halt Jifr 8 2 155 N A2 QA ZHE#E NetLogo)

W R ILTCR®E YT, Netlogo R4, MAZLE Hizfr

Y startup AR ISR, AR SR T

o3k 7 a0 R E (i export—plot 8L export-world {47 K Edi, LA
Ja i)

76 3D MR, WS NSE, e B RS

F+44 7 JOGL, f&I1E T HLeH 1) 3D MK bug

Applets HL{E ] DA 5 HBRAH G SCHF, RIS SR 5 HTML SCHEANTE
] — H %

TERGEN )2 T A, AR v LU E

RG8) )5 AR T R IR WoR TR E A R I AL

TERGE) ) T A, BEn] LU H set—current—plot 4 il 4l HIWEA
221, i fiplot—pen—exists 245 HIZe 74

BRINE K Java HE K/ 1G

T A LALE IBM ff) Java K TAE

GoGo " FEHLLE B 5y F (AN T AL ) 22 58)

HTR A I FRVF AR 3D ALK O P SR 2 A

¥ AP A%k
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o HUEYJE APLA AT, DIt HEy & AP RCA S5, ] LLAEAN ]

WA ] NetLogo H i
o Y IRAMA jar SCAF, M2 A jar SCAFHH 5%, PRI DAALER HoAth 52
S BELE

PRE APT N 5E SCH B RIS T A SR AL RR Y e — il 1)
UL FEmT LAY; ] BENLEC A AR 3
Pl SAI L b Java YEACAS £ 2R (LART 2 Al | 3)

3.1.5 ki (2007 ££ 12 B)

o AL EF Windows Vista

o HEIRYSE T HH3

o HIMAEY M 4play-note-later FTHEIEURA)
o ANFFEMI jar MY JEREAE applet TAF

o sort-by FAREEGIAHSE F AL

e [ZIET bug

3.1 kR (2006 £ 4 A)

o it (fEMHFLAF EIRISEE AT L)

o N EMEES AN

o MR E HHUE B B A4 HK

o HifEsort Msort-by AT LS

o XZEFILAIEINT link JRUE (SEEMERT)
e  tie Fl _ untie JRIE (SLEMEMN)

3.0 i (2005 £ 9 A)

e 3D #EJHT 2D i)

o RAHINIFEBTH

o JIRIEEFE A MIfollow, ride 1 watch 4
e "drawing layer" T F MM bR

o HZMHIH

o HLFE R

e  GoGo ¥ JEH Ti%#: NetLogo S¥H % %

e Color Swatches X 1l HE FH SR IEPE B

o SAKEMGICH

o HEHARITMA RAISAH HAZ )
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2.1 k& (2004 ££ 12 B)

o LB T ar AT IR
o YA IS AE S AT HE S RS
o "action keys" iF3%HH T A i 4 B
o HIFERYY QuickTime HizE
o FEAYHENN"output area"
o Ut EIE AR AN B IETE
o FMRiElet Fflcarefully
o AL HubNet:
o I{EHEA]EE
o EIHBFHIMRS A
o kA S A I O

2.0.2 hR(2004 & 8 A)

o FJEAPL , i Java gu'5 dn A AR 2 Ay
o &l APL, MAMER Java AAA445 ] NetLogo
o P JEBIMEAE ANE IR

2.0 k(2003 £ 12 B)

o ¥ FEF Mac OS X Fl Linux

o AHFF Windows 95, MacOS 8/9
o NERL

o R TR, AR T RIRE I EE
o IEEAMEBICARI JEE

o  TEARIME G LA W5 A
o CREALIE ER ST v DL EHG SO

o ST (]

e UL HubNet (AN 2 alpha)

1.3 iR (2003 £ 6 A)

o PRI
o IEFER
o HrJRiErun, runresult, map, foreach, filter, reduce

o ATESJUIE R AR KR A
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1.2 W (2003 % 3 A)

o MR
e 1I"ZHL HubNet (alpha)

1.1 kR (2002 €E 7 R)

e "Save as Applet" 5 r A M T
o ICRRITEINL

o IR

o FHMBIN[IRF;

1.0 kR( 2002 & 4 A)

o R UKRAT (4L AR beta i)
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R ER (System Requirements)

NetLogo nJ BAUIEAT7E H T LA v L
WHEARI) NetLogo ANEEIEHI1EAT, KIZERHRS F) bugs@cecl. northwestern. edu

REEK: MARERF

Windows
NetLogo AJ LLIZEATHE Windows Vista, XP, 2000, NT, ME £1 98 |-
NetLogo & fE 743 Java 1. 5. 0, 1 NetLogo JH 548 ], ASsemiit- ML b i AR 5

Mac OS X
SR FUELE Mac 0S X 10.4 (8L ), 10.3 87 10. 2 37 FF.
IS AT 5B LR A BB ) Javas

HiF&
NetLogo A LUSATE LT Java REPIML 1. 4. 1 DL AR EE F.1.5.0 13 LL LT,
TR IEA TR I IASFE P netlogo. sh J338) NetLogo

RYBEK: RTFE Applets

NetLogo ##HUf7 4y Java Applet Ji, AILLEITEATM 2T Java 1.4. 1 DL ba 4%
W

REFK: 34NE

DR R BB MEREZE RGN BE N H] 3 LA . WA .
—EERGREAE ] 3 4ERL B HANRED) % 2 4 BEA, IX 5 B R4 5C Bl ATI Radeon IGP
345 Fil Intel 82845 n]HEANAE TAF.

Windows A =T Java HIF AR

Z# Windows H P NI #E4REE T Java ¥ NetLogo T34,

A AT REI I AT A R Tava I 3LAdH 2040

L. AR, A R

2. DU FELCRR IR AR R, IR LA FH AR Tava JRA
WIRIRVR AL FEEE SR, TE DS N PEA AR S B
B R EA LI T Java, EWMATREARRES NetLogo —i2 TAE.
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N T GRS, NetLogo [ T Java BIINLI— R HIETN “server” o JRE ERiA
DLW RAAXA R, A JDK A XA IR

WRARAGE Java TR NG, ARATHERHI S JRE, 1fidE JDK.

BRI, W UREEH H 2 Java EAILIZAT NetLogo, A PR IEFE:

L. B RARAT 56421 JDK 1 dE JRE.

2. B Uk fedmit— ANICE SO, ik NetLogo 55 JRE — R TAE,

BATAHERFLETL 2, RAEA “server” HEIIE NetLogo 117418

WERARAEEE R IR 2, R RIXFEA . FRZ055 Uk NetLogo ANEUEH “server” mEHIAL
I, oL, AT 23 NetLogo, ARGl SCA G # 28 n NotePad 47 JF
NetLogo. 4. 0. 2. lax, X/NA4H7E NetLogon 43 HH . EMEIN java iETH Fdi-server
I FFIX—FB 57

# LAX.NL.JAVA.OPTION.ADDITIONAL

#
# don't load native libs from user dirs, only ours, also run server not client VM

lax.nl.java.option.additional=—Djava.ext.dirs= —server —Dsun.java2d.noddraw=true
BN«

# LAX.NL.JAVA.OPTION.ADDITIONAL

#

# don't load native libs from user dirs, only ours, also run server not client VM

lax.nl.java.option.additional=—Djava.ext.dirs= —Dsun.java2d.noddraw=true

FUl—k, EHXF 7, NetLogo TERESAT %,
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S&0 8 (Known Issues)
W% NetLogoH M/, FKbugiRs KETAT. BAR AR BERITAT #B59.

B4 bug (FFE &%)

BES/51% bug

o HAHAERY R A A DR e . b A (i export—worldfr 4
B Export World3¢ 51100, HAI MR “Ffl” itk o IXERURAG W1 FAH [R] 1) 4 sl 41 A7
AEZAIE, RS PRGN, 75 R 2 s R SR AR A7 B B AN
IE A 0K o XTI TER I ARG A R AR, (HS— N AR, HoAh A
.,

o "Export World"ANaA7H XA IR TEST FF I SCAIRAS o iR ST I, s, R
Je Bt 5 N\ 1) NetLogo, 7 ZEAEMR I ISAT R BT T 3044

o WRJFIREIE A KL MG Javalt)— N bug{fif5 H import-pcolors¥i A M BL
PROARAF IR L8 B POX AN ), R BG4 I RGB I (A .

HAth bug

o WAF AR

o YYEILES, "Snap to Grid"ZhHEA ]

o Frm P S ARG EERR— AR R, AR B AR R

o TWEIHINAMIE jar Y RELELRAT A applet AT BUANRE TAE(IRAT O &5 T pix
IF] il

o [EHELKIEEIE (some graphics configurations) F, 3DMEARETAE; HAWKE T
3D fE TAE, (AR EAAT

o CYLPUTGSKBE (AT AT IS AT AL, an A2 A ] ) NetLogo MRASGIZE (1),
MR BEANREIE T TAE . 7GR I ATHT, A6 474 [1) NetLogo BA GUI i
FITFOR I T IR AFAR Y

Windows _E&J bug

o AREIEFGUHEWNL L Help f"User Manual" Ti#HEEH (Windows 98 1 ME iz 1] g
S5m0, Windows JRASHHT /D57 52

o FEHMEEEICA b, MIREIEIRE TURUE BT AT ARV AL » 2Lk SiX Nbug, /) NetLogo
T, R/ IS B EIRE « (F1 1A 32-bit 98Ch 16 B 8-bit ). X ftJavaA
14 bug, AiENetLogoffla] . T XMbuglIEARLT, I
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http://developer.java.sun.com/developer/bugParade/bugs/4763448 html (7554 %4 /1) .
B ilNetLogoHH J 97 a) bl s 5%, 1k Sunf& 1E tbbug.

Macintosh &Y bug

o 47F Finder ] HF— MR (76 BNy, sidt'e %] NetLogo FEIbrR), Wik
NetLogo & AIEAT, XA ] GEELANREFT I o IXA™ bug 2 A1 . (W1 H NetLogo
CisT, HALREEFTIT)

e fYfE Mac OS X 10.4 I, "Copy View" FI "Copy Interface" A TA1E: &5 KGR E,
fift e T3 v 2 ] "Export View"Fl1 "Export Interface" . 1S4 F #4158 A\ Apple
FRHCHT Java, IXAN ) B 2K

e 1 10.4 LIV Mac OS X, NetLogo =] GEH i@, "Quit"HiA TAE. HHIL
XA @, AT LAE R NetLogo b A 22 i 21 6,0 P 4R HY NetLogoo

Linux/UNIX £B&Y bug

o JUJTTIMHEEAE Mozilla AT I, 1A BRI AS . — AN AT BERIAR DL T VLS AR
XTI B FLROE docs/index.html O 1555 53— AN IEEHIE— 5%,
1" mozilla"(iX /& NetLogo 2 iis TN AT &44), (HSERRE TS — M

e {ELinux EFRATAILT —/ MRS, exp"XAH A (FEA IR I A RIS R (s
AN o AR Sun A TR VL, e UK A Linux N 2.4.19 E, A
TATERIAEIR 22 WAZGBT A _EAAT o JA BB AN 1) U Linux A1 1), A R A
FAbUnix Lo FAATABIENIZA 7] U2 152 L SEBRIZ T NetLogolhf A/, i & MUK AEAE
WRTETE T . X bugsSunff]Java VMY, A &NetLogoll. FAi 14y B H & "exp" i &
AW, AR TE RN . BUiNetLogoH /' Uy Al bk 11
http://developer.java.sun.com/developer/bugParade/bugs/5023712. html (75 2 4 73 M),
B AESuntE IE thbug.

o Ui NetLogo #AE| Lucida 744, SERSBRIAG . X 51K 427E Fedora Core 3
T4 )5 . 5 X Font Server (xfs)fi# ¢t 73X/ i) j

e Sun's 1.5.0 Java runtime X} GTK 2.0 Al NetLogo £ 7% v 8. ) {5 ] G465 & 1 ASRE
IEH R, FHRTCR DA E), Sef ik, YK LAt 7 aras. 2
P XA, T2 3 Java 1.6,

I+ E#H HubNet B9 2 &5 85

Z: WLHubNet $575 , AEACILAIH T S0 &
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B & BAT (Contacting Us)

FIP R ABOR A T v Atk NetLogo AR OME . FAT AR g X Wr B IR IR S 152 o

FATHIM GG cel. northwestern. edu ALFEFRATT IR bR HL 0550 o A TRATTI N 02
R R .

Ri&. R

R R R A SR 2 B, % I8 4E NetLogo M S A koMb
http://groups. yahoo. com/group/netlogo—users/ o

® A — A % 2 o % /5 AN N T |
http://groups. yahoo. com/group/netlogo—educators/ -

WA R #. W), R IEES] feedback@ccl. northwestern. edu o

IR Bug

W Kk WiNetLogofibug, A1 UFFRAT], 1515 Blbugs@ccl. northwestern. edu » 4R

o B SERERIR DL A B KA
o A1) NetLogo A BARNS . R REMIE, B L og sy,
e RZGM5E: NetLogo WA, HAERGIRA, Java RAS. (XLFE 0T LLE NetLogo
)" About NetLogo" =% #1051, 4R )5 Hiili System Fr%5. TELRAFN] applet HL, ctrl+Hil
(Mac) 57t applet AT sehiidy, WL EHAEE. )
o JTEIRIMEMTHTIRE B
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RIS, 24 (Sample Model:Party)

R RIS AT 2V HA U DL R I e, ik RXS NetLogo #AFA T T
filto BAHEREAD 28 NIXHITAR

R=

RGN RS, R AE BRSNS ? R fed SR8 A E—HE
RAE—ANNHE, T ERE S DN NEREER, DR AR i RS SEX
PRk, ARV i3 i B T

i, LEAEAS A AT T REoR S TAEBCREE TR AR AT 0 o APLEAE T AR {00
W N BEAEAE AT B AR S 2640, R SSAE T AR p 2B R ST i NI AT BE 5 A0 R R 3R 4

FAERA W TR AWM. ERL G, AT IS R A /ML, Bk 4
WEAR AR G Bl AHAEAELE AU EL,  AATTEASE InBE ML 7 2T /N

KR AT A B Ak ?

LEFATE H T SN FE e v AATTRIAT e, TEPEAH K 2% 520X AN ] /. NetLogo I
“Party” B MPERIEANRERR M BB 80X AN . A ARS8 N ZHOE Sk, s AU
LE?

FAMLEH NetLogo BFFTIXA ) .

BIFD R

. JA 3l NetLogo
2. {E File SZHRHIEF "Models Library"

NetLogo BEIER Edit Tools Zoon

&) New N bl
1 Open... %O |
Models Library 3M
it Deletd
Iﬁ—lcg Save 35 _[
S5ave As...

S5ave As Applet...

Print... FEF

FIH Y "Social Science"

M "Party".

¥4 F"open" #2411

SRR

(MTIE)HUK NetLogo & I, XFEREREZHZNE

A
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8. 1% F”Setup" %4l

FEALE Hppn] LU B 2 i 2, 0AT 50y

10 15 13 12 18 14 15 18 17

R LR R e LR WRER /ML BN ORIR, LR . B2t
NHL

FTAT /N NSO R 2

FITAT /N IR R 53] (0 N SOAR ] e 2

BlanRIBTE T 150 A&, ARAGE ANTERAHE. BB KT 10 4.

RIS Ay AL ?

KHLIRAE IO, A L HARAR 150 265 A

BIEDE

L 3R "go" H5Hl (FRKILT "go" S5 ILBIALELT)
2. B ANTHIR B B BB 1
3. BEMHL TREETHA

WAEFHAEZDN?

THUR IR AT REIN AR 150 N7 i 10 4145 RO BRI 16 N o MBIRLEAT13 50, AT
FRATEIZEI 73 10 A — MG ATESA KRR D, AT S N 2 . S35k, Bl
IR, WBITAT/NAL S A8 A D0 i A /N g e [l P 2 R

KB AfRE?

XFIXA ) A AR 22 AT RE AR (0125 o AL I BETH 2 U FE o BN AN 58 442 BE L5 X
TR, AN T SR TSR IIAT g o B BETHE R MR AR “ tolerance” (%
B -

| tolerance 25.0%

X R B8 SO SIS R SRR L] o i RN b e LR i A L, A
AT BEATFANES M, DAL B T34 25 53 000 (R /N AL

B, WERE BB 25%, AA—A B A AE LB T 25% 10 /INAL HLA K
B MR o [RIRE LM AT AE JI VDT 25% /N HEL A IR Al o

R AAGANES I B 6 25 TT , B B R IR /AL, IX AT E SAEIZ AN A8 AANES o
X EE A N AWTREA T, HRIR S LI N AR RIET R .
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R, FDEAZBER . H T DT S 4 S A B8, FORs iy,
BRI

BREES B3R
1. R "go" EHICHE T (R), WHRTAEIEEIT. FRIE M izigds 1his1T.
2. EHESh A G TAN S "tolerance” TH SIS, WEHTE
3. #% F'setup" TR
4. FF"go" FEALFFIR A SR

Rk

ENREEN, R RE RS RAE Y kG HERZEN S, IR &
RS

NERIE 10 ANNHFRE B ik, AR RKP 2k 2

B IR T 45 2R

PRBEAR 2 T BE52 M RF 2 55 4 LA F) oAt TR 32 Bl B 2

BEATTU, ORISR AR . TBOT T IR N 44 2 AR 6

PRI BB N A, k2 B i R BB B B, W R R KRR 2 NBAAE,
HZWE I DK, 2 Ao 5 iR a4

TR e 2 DA BEAF BIR A 4L

ALK R G AR A KR ?

HREE

F NetLogo % F 431 IR SRR v LOW RGE AT PR L R AL, /eIl s
DR IZ AR A o GRASTZS T RS2 fi WL IR 52 ) 2 52 25 i e LS, DRR R m] LUAS: A
RGN e RIBAE IRE BB 2, X VF2 L) J5 AT AL 2B Bk . 1]
1 Party B — A4 NPV 45 B2 « RIEA 2 RE AP ARN 8wy, KEPEM 3 B3R & Ao

ERT VI LR — A&l 7, XEPNABA R 2 ML SR M
SARRT AR FAE JL-FAT A S o

R e AR 2 3 Y PRI 5 e 2

FALSRAF T Z (145 -, RS AT E IR MR, /R AT LLRZR NetLogo B PZE, LAy
VFZBA, BUR T &M RGP R,

L PEA TFOC TIm LI iR B K Ne tLogo Wi 35 Bh 2% 2] F TR R, £ M. Modeling
Nature' s Emergent Patterns with Multi-agent Languages” (Wilensky, 2001).

FIP PR Bef 1 GEATH PR 22 1 55 22 40715
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BRRARAR S ] IS RAE SR R IR ER R, 22 2. % K591 3R T f#NetLogo

HE.
B, RS Bt 3. R, IR SIERR S §TRREE, HEAT o, Bk
i 3 B SRR,
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#2Ey 1. A (Tutorial #1 :Models)

WRIRE gl BN S day, ARNGZT R T T B A NetLogo BEMAT T,
X AR RN T LT fE, IR ST RELE AR BRI P N 25 ] 21

FEBEA O BT R — L2, NG SO e 2> B 4 )5 R e,
RIEAE AR o BATVN XM AE R S N, R0t TR I Il .

A7 N R B LA RHT B SRR T4, 022 SR B TEnH RS, R
SEHUGE S AT 5K 02 o) S s R AR 1) NetLogo B

FEEISF. JRAZ3E ( Wolf Sheep Predation)

TAMTEFT I DR PR R o BT DR iz, e Ml
RE 7L LR I

o ICPESREAT AL %

NetLogo BEIER Edit Tools Zoon

&) New N bl
1 Open... %O |
Models Library 3M
it Deletd
Iﬁ—lcg Save 5 E
S5ave As...

S5ave As Applet...

Print... FEF

e M Biology 843 1% " Wolf Sheep Predation" % F"Open"

FHHIAREE UG T VF 2424 JTO0 Tl A AL o JX L8 F i oo 38 AR vl LA AR A
Ho $HER O, HefsE. B SIEER. Wi extr, efTikEs
RERECE . AR AN R R O, AR g .

UERARALE B K28, AR U AR RE AR 2 A 2, n] MIEH] & LIRSS zoom 3¢
L

PR IRFT TP, RSB BIRMLEE ) (i) o EEBUMITG, IR 2T
HIHE A

o T “setup" &4l
ML A AT 4 2
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o R "go" HHIITIARII R
FERGEATI, SRR AR AT A2
o FZh'go" FHIFILIEAT
EHIER. 324
Fe e T JE AR S i PAT — AN S E R Y . FE L R “—IRE” Conce) Fl €K

AME” (forever) piff, Al LIEIALHL B — N5 X —F o RAVEILHLI A N A P4
Wik, BLBOXFE:

90 -~

RN BAT T Sk, R

setup

— IR PAT B E— USRS 1E 1E. MEESE RS, R .

TKANEHR AT AT — N EIE . SO SRS RNy, PR N4, & T8 A i
G, ARG .

KZHHER, QWFIRNZERR, D IREEHFN “setup” Fl— 7k AR R
Hh “go” o WFEBALEA A IRPEFHRAE “go once” BL “step once” , EfIRHE go
FH, B AIEFEMTRSAT 2 (RS o i B IZRE ) — U S A RE LR S A4 1) A
BRI AT IR

f5 P TR 2 R A 2 AR AR ) 18 5 5o T A5 1R AR A R AR B AT, SR R IR %
R BRI GRS, IXAET A AR LU Tools LI “Halt” 5 1 BIALET, (H2
U AR DR R S R R A I A B2 KRR “Halt” nl B2 LB 2 Wk AT 8 1) b )
54, XAHe e B ELEE

o IRRERRIE, WERIZERAE "setup” AT "go" A

IR R B B S WIEATH, SR RAIG?
EHIEE . EER&

I B SRR RIS AT, R IR B . B B ORI, 4545
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+

normal speed

TP AL TR EARNG:, RN [R) 20 2 18] AR 452 N T B, SXRE A S LR 2B T AT
Ao VRELAR A LIRS AT (K8, fEf BNt 4 .

A AR LA . NetLogo H] RES BRI, B B2 BAFHZ RN A2 A AT 41
BURET o s R ZRE SN 0], A B ik 28— R R s AT R

ER WA PRI K, RIS, FRREIAHRANE 1. Khoifaraeig,
PRAT LR I b s AT — i, SR L BB IS 1

AEIRE: BHFMAX

B RC A 4y TR R S B B2 o (B CUIC L, T AT B, WX L2 iy
IR RSN, AHURBE RN T RTINS . T B4 R s A il
N HRARIZ R AR R TR B 4«

setup go

(]
i

Grass settings

Sheep settings Wolf settings

BAPRARTRIX LA T A (18R

o INAURMFEARALEBAFT I, IAEFTHFE

o % N"setup" F "go" , IBATKA 100 WAL (EE: BIRA LA B
° *’ﬁ—l:‘ngon 1‘%].]:

R EAZN?

PATVEB W R SR MR E W, FREAZ.

o f[JF"grass?" K

o N'setup" I "go" , i&ATH _LIXRFEAZ M
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A TR R AT A/E N SR Bk ?

GBIl —FF, JFRUE 5 EMERNGEE, XUERRHATF/ Kkl TRk B 1 $E
L, IXSGERA NI IR T, FO BRI T BN 4ERE . $TIT grass?” AR R 45 R
ARUIEATZ 0T, S A T8 R - SR TIOR AT, Rt o 5 f T
PR KR, AR =N R R AR L. RN,

Ty FhECE R AR B4 .

WANFREANF T IR —MEE R TR PAME: JFEC. W ah&t— Nl £k
fEYEH . #lln” initial-number-sheep” W34k i/ MEN 0, ENAEHA 2500 FAIEAT AT LA
H0 KA, Warbifr 250 K2, 8 P R — AN EE. WG SRR B 3T
I, WA MR AR, I T

AT — TR ERE ()3 B 4% o

o PG EMBICPIUM, TSN SI& RS A

5 RBRAE TR M TR R S A 5 o 70X — TUIR S BB ke, 2l i A S L
AR ARRT LIS AT B e e, n] DB BB, PR [Pk e

WERT IR FE MR E D, RS ARE?

o Xfsi"grass?" K

e X 'E "initial-number-sheep" IH 5554 100.
e X 'H "initial-number-wolves" #5455 20.
e JZF "setup" F "go".

o FRALIZATH) 100 B [H] 25

AR AT LR
TR T A ?
ZERA VRIS ? AR AT OGS A RETEBY E1F2

e X'H "initial-number-sheep” 4 80 , "initial-number-wolves" 4 50. (X 58— KT
FEABTR I} $2 0T )

e X 'H "sheep-reproduce" A 10.0%.

o J& N"setup" FI "go".

o HHEALIZATZ) 100 I [F]E

AYABAT IS AR

ORFT IR, B (N AT SR B C & o 4 SRARFT I — N B 2 R
JP, RIS ORAE, BRAEIREBORAEEAT.

(EE: BRTHWNAMITR, —SBiAGRA S R EICHR, EHA (Chooser) o (HA
BORAT . )
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SRR A H AR el LAAE S = h REA TR 1) iU SR K - NetLogo T 2ATIN
A BREAR R T R SRS -

2K (Plots)

I E A =42 L BRI/ CRRRLL A (SRR T BB AR . st
4 B T BRI MU 2 T A4 BEARKIRE A 6 AR Bt 4, 7P 6 1145 £
Hiiti” Pens” . ITFIERI, —AKHTUN THELRI 4. AW AR B

RO AT, BANTO S B 45 FL ot — A, o 2
BRI

AR RMRAE B 1SR D 25, e M RFE AT 00T, A0 File 320000
“Export Plot”. KECHURMBILA, SRR T LA T4, 40 Excel, SUECR AR T N
. A DU Cer 8l (Mac) Bufiili (Windows) B BUHESE R, SRJS 48 Export. .. 7.

ISH2s (Monitors)

AL R B B o — PO i R R ARG AR ) % -

time-ticks sheep wolves grass [ 4

0 0 ] 0

WAL time—ticks” &5 URAT T BN ) o JLARI IR AR 35 VR BRAT IR L £ HEM . (i
{E, HIEERRCL 4, AT AMEEE R ED

BB AT I AL B AN T ST, 1T R R s AR AR AN IS A T AR O

TR NetLogo A 3 —FP A4 &%, MM "agent monitors”, FE#%: 2 HLA4H.

= 5L E

UG TTRAE TT, 27 B TR Lt — 4Pt S0 e Ry
.

BLBLICEE S 2R

° Tﬁ"’:‘ "Setllp" %n ngon Eiﬂ*ﬁ)__ﬂ‘
o MEANEATIN, AT BN I0 AR E)

KA A2
WURRERGEAT A, ARa] DL S B
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o BN EN 4 BT A]
o LRI
o AR A LA A IE “view updates” EFEAE

REAA?

W ARANI AT, AR ALIEAT B sk, w] DAPREAl o) DAOG AR SE 8 o PRidE Gt 3
FA) RPAEITE R, PR IEAT AT PR, 33 PRk B AR 1] (1]

MWL SR e A G G, BORARALAE G B I2AT, LEIRIRAAS L — B H . W RAR
GHEMERAEA A, VR BT AL L. B B RO G, 280 A s A7 e 5
Amo

MM R SF T 5 ANBEEICR g B Xo R X B/ Yo ek Y RTRUH RSF . BiAE
BATE G AT SR ARNZ AR 1) RS I R AR A4

AEL T H A AR E, R THARBATR, B8 L. “Settings. .. #%
AT DAL AR SR A B R

o % N T H4 A" Settings..." #%4l

SATIF—ARARAE, b AR B ML i
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@O0 Model Settings

Location of origin:  Center |5 l

] ycor -25

minimum x coordinate for patches

max-pxcor | 25

maximum X coordinate for patches
| weor -25

minimum y coordinate for patches

max-pycor 25 Torus: 51 x 51

maximum y coordinate for patches

E World wraps horizontally
E World wraps vertically

Wiew
Patch size 9 Font size 14
reasured in pixels of labels on agents

E Turtle shapes

ifunchecked, turtles appear as squares
Tick counter

E Show tick counter

Tick counter label ticks

I\ Cancel I I\ Apply ) ( GK)

MBI f] max—pxcor, min—pxcor, max—pycor, min—pycor FI Patch size ;&%/b?

e J&F "cancel" AU BT T AR o
o R EUARTREHSETALE, (HAZIIEARLE D

VR BRI 6L AR T 1

o WA RBRKHLAERLE L)

AR R, SR HHERR S8, (RITLABIALE 4.
o HEIHEITIOY T TR LR L.

o {ESIARAE VU A G ARy et R HLIE

o T FrSettings.." {6, HARE

MK A T 2

WA
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NetLogo tHFI2 il “FL/v” M) —4EMIAg, BL o RIS ) — AN i

TEMIZ AR, 2 grass?” JFRATIFIN LR IR A DA 2], S8 FL o ax i, —
TR GENI

A DA BC A ARG B AR PR 0 B o BRI D0 R s 1 IE P I — B Rg A 4 (0, 0),
R R BA AV AN T By i A5 0 2, A N RIZAE LA o IKAERRATTHAT TN E 5 1]
HHE LT R KA B R S

Zihite (0, 0) 5 b [ dpe A 11 2 () 22 /D Bkt ?

Bhk (0, 0) 5 b [l 5 il 2 (A1 2 /D8 hid ?

7t NetLogo "', AT B/ FIEREERR AN 9 E (world-width) o MIREMIE A B AL AL
At A (world-height) o IXSEECF T, k. . 4745 (top, bottom, left and
right) K& X

worhd-width

Max-prcor
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max-pycor

world-height (0,0)

min-pycor

TEIX LK T, max—pxcor J& 3, min—pxcor & —3, max—pycor ;& 2 ,min—pycor J& —2.

IR BLR RN, R CRG) MIBCEAAE, JUR B LR RN T .
EBATE B BCR T MR S KAARRIIRCR -

o MHHAIZEFT 1M Settings XIEHE, 2074 max-pxcor 4 30, max-pycor A 10, I
min-pxcor Al min-pycor 11732 1, X2 BN AL (0,0)7E A L.

PE TR KA T A 248402
o N "setup"
HIAE AT L BRG] 158 L

e FHIRY%E F"Settings..." %41
o WG RN 20, FTF"OK".

WO N R T A A% (02 B IBAR S T 157

GO T DL (R S W, AR RRAE T RN R TR IR (shape)
B i 2 4

SRR SR MR T AR A ] 2R 2 — TR P e [ B A

=R

PR FEAFE T4 Sample Models, Perspective Demos, Curricular Models, Code

Examples, HubNet Computer Activities.

AR (Sample Models)

Sample Models A REAVRHHALANN, FRTH 210 2/MHUR. Fofll FI7emiBos, B
et B L e ST DA

AP F A5 (unverd Pled)” - SCPE e . ISR 52t . 7 FH A, ORI Py 7.
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KOREL AR ST 2 .
VA E R (Perspective Demos)

JKEEHERILE Sample Models M . (HNEIEEEE, FISRHR NetLogo HURLAA DAL
MM R (Curricular Models)

TR HEARE TR P b K 2% CCL FF A [RAE A A AT F (R RE o A SEAE U /E Sample Models H 47,
HLEEKH ., BEGEMRZE, THREZHER.

RALH]F (Code Examples )

A2 NetLogo HEBITAER—LERI FE0R . 44k LU B MU s 3 B A
B, RAAERUE T T, LU Hi stogran Exanple”, BAEAM.
HubNet & HiEzN(HubNet Computer Activities)

XK BFmAETHHNS S5, 2T fifHubNet M E L5 S, S I HubNet
Guide.

T—%7?

I SRARAE VR R I ER R, 2y 2. i

e eGSR T ## NetLogo BFES .
1 A0 3. BIRE Hh, REESIERER AR, DU A A AR 5 R
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#HeE# 2 w4 (Tutorial #2:Commands)

FEZCARL, RAHLE AR T2 NetLogo B, AT PARSTIT IeAT Bt | #2 T %A1
AT B AT RAR, DAL AE 2 B A L% AR RSO A R o FEIX 7870, AR ML A
TR R BB . RRIT G B B N IRIE e, RE e e TTRIRE 1.

FRBISLf: BEARRZ @R (Traffic Basic)

o BUBIPEDL (File SEHR).

e {E"Social Science"#l 7y, $kF|FHF]FF Traffic Basic
o BATEIRIPABN, BEZ—T

o WRAMHANE, Jf5 BN

FEIXAMREAY L, IRV — RINVE R RGN, R, KRR AR
SHR—HE, TS XE K TR AP ZE AR, BT RS Il i 2 I IR 2, (HEIHRA
BT BR B, @l Wbk, MR R 2RSS . OB RS ZE, &AW R R
(centralized cause) REFFE A,

PRAT LA SR B B IS AT LI, AR T AN A 1 B AR

YR IXAS Traffic Basic BIBURS, A WA R EBIFEABIIG N 42

BRXMEA, RSB R T, B a5, OOagmE., il 5
L7 TR BRI S A ORI TR . 0 b5 el T . B s AT . BE
B — AR R o XSO B AR (), U G AR IR, 3 A — SR AT A TR . AR
ABRERBATEZOGF TR AR, (AP E3 WA AT R, TR 2
1F Procedures T [ *F HEATHE M0

FATVL FH iy 2 oA S8 5 L MR

<y (The Command Center)

At T Interface Tab i, 7EIX BLAR 0] LA BRI Hi g 2 B4R 2 o A 2 aite Rl LA
KeiNetLogo A& GEEf. PLA - BE. MEEE) Wien. (SIS Interface Guide,
T A O AN )

1L Traffic Basic H':

o J& N "setup" &4

o HEGATHL

o FEATA L EHES I EAE LR — N BUbR
o AN NS ISCA
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Command Center @[ Clear
observer> ask patches [| set pcolor yellow ] -
LI {1 a7

M KA A AR 2

PREE RS 5 T o, HIEH R T .

AT AR AR (2

FSLAE B NIA AR, BATFZ TR L i . X ML, R 5 4h—
AR A7 g MRS IR B e &, Ml iae.

kA T A

PRTT BEBEE T BRI PR iy DA 75 78 iy Hh O (1 T 20 AR B, A I T I

Command Center @[ Clear |
observer> ask patches [ set pcolor yellow ]
observer= -
o FEATS N EAR K FIAE S AT A IR SOA:
Command Center @[ clear
observer> ask patches [ set pcolor yellow ]
observer> ask turtles [] set color brown ] A
45 RANPRAR ) —FE 2
MO 5, P KOS
o o B H H H H N B &b &b &b &b B0 Gobh fode B B
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NetLogose FH¥EfE FLA RIS 2 i) etk St . LR s 3, I E 5t L g),
MEEE (observer) RMECHITHHEME N — DT COCTHFWANT, 2% NetLogofwts
8 FINetLogo Programming Guide)

ey, TATAT LG, LA PO SRS R w2 o FRATTIE e i 2 o0 261 A ) 3
AR AT B, T LU Tab BEAEZE I 2 [AIE A

o fEMA O i A2 ) "observer>":

Command Center || Clear |

observer> ask patches [ set pcolor yellow ]
observers> ask turtles [ set color brown ]

nhser‘-—'-‘ -
%
patches
links

or use Tab key

o fEFfHSREPIL "turtles”

e HIAN set color pink , [H[%

o JZT tab BEHE BI/EA T M1 ] "patches>"
e i set pcolor white, [H|%:.

IAEAL B R B AFE?

PR 3 B IX W 2% i 2 A AT ) observer i A X il 11?2

W%EH (observer) JHMAEMSL, KR Haskin) BL A Bk Hdr 2. 1IEWE— A
T8 (observer> ask patches [set pcolor yellow]), observer®hZiitisk (ask) FULAHE
BB pcolor B A B0, (HAEE — A1, @ BHERE T 4Tk (patches> set
pcolor white), RMH AT EH#EEL <.

° j:ﬁ‘lz‘nsetupn‘

KA A2

M 2B AR T A, R R S ? BUOATE N setup” T, AL HE B L5 R v
[ P 2 TC BT 1 ?¢‘L**ﬂﬁ7ﬁﬁﬁéiﬂj%iﬁ7kﬁ\f BT, T A2 SRR 2 F A AR AT s o,
EURBEER DB, [PIEAR U E k1 “what 1”7 8. (FIFEUL (Procedures tab)
eI BARRE, W Z% iR FiProgramming Guide. )

TAICHE T A%y, FEH NetLogo HOCTHUA 1) —LE4075 .
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NetLogo 4.0.2 H F* Fif

HRINBE

PRu] fed B EIE B BRA MEA T NASF AR o Bita: colordy peolor.
color 5 pcolor HAa[X 5?2

o {EMAHOMBH SRR IE "turtles” (BN AT tab ).
e MiAset color blue, [H[4

TR AAT A A2
ol NI QN R /A o 5 N P M 7. (I R D AN K
I SRARLE FU AR BRAL S, B SR RE B

Command Center | Clear

turtles> set color yellow
ERROR: You can't use COLOR in a patch
context, because COLOR is turtle-only.

patches> set color red A

e HiAset pcolor red, [H]%.

color Filpcolor/& i (variables) . U6y &R 2L AN, L2 LA LM
. #lin, color@—AMiEfaaifE, Mpcolorg—ANFRH AR,

ek, il s et iy A FHaX N 22 i O3 i FEURT BL Y EIE

T REX ARG O 2 B s, WA 5L, IRATFZ T# NetLogo
LT Ab B (S

£ NetLogo T B a5 . — AN EUE  fEIX L2k 3] LERAME A T Bt 4, HUZ2 Rk NetLogo
AR 16 MR BI04 o X I EE NetLogo R e HE 16 FhEifh, X LEEth 7 (8] ft - a]
WA . R NetLogo B 2% [a] i) — 5K 14 -

43
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black = 0 white = 0.9

gray = 5 ] 9 0.9
red = 15 18 1% 19.9
orange = 23 28 29 29.9
brown = 35 3g 39 39.9
yellow = 45 43 49 49.9
green = 55 58 59 59.9
lime = B5 68 69 £9.9

turquoise = 75 8 7o 79.9

cyan = 85 88 &9 89.9
sky = 95 98 99 99.9
blue = 105 108 105 1099
violet = 115 118 115 115.%

magenta = 125 128 129 1299

pink = 135 135 136 137 138 139 1359

FAF BN —ANEA T A, AR T B —ANEUE, BEETES U 4 o b s & — AN
i, %iAset color red 5% Aset color 15 R, AR —HH R H IR K i
t, HFAH— AN B N ECE K — N T o

o FEMAHOMTHSEHRIE "patches" (B tab ).
e AN set pcolor red — 2 ("-" PMNAIZ KR FL2E)

W AE red byl —AN 4, 1SRRI EUTE .
e i set pcolor red + 2

WA red EhnbE— %, RIS,
P AR AT € 3 ) SR IR 1

FIRLEE (Agent Monitors) F1EHH S (Agent
Commanders)

FHIRAMEH] set fiv & BRI EMIRENE . RS0, RYIBR P —HEE A
ALY BUHER R B SUE  E.
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o F4F "setup" i GEFIR I

o WS Macintosh, %~ Ctrl 7E4L4 iy, HAWRAE RS G, 44 HAd

o WRANRMEASALKIE, IR0 HeE BRI H 2N ¥ EbaEs) 3]
ARSI E, BRI i RN T o ELL A I 1 ik
"inspect turtle"

RPN AL s L T

[15.0

[90.0
[6.772186068086915
(0.9

car”

[9.9999

Tturtles

_'ful.se
1.8
1.8

_'5_1

| (>l

FAaEG RIS, TUUERE TARNIr AR, R EER, TS,
AT TATUEL B AT L AR AT o i 2 o6 AR —FE . iln, R TAREA

—A 1D 5, M "who number”.

TR BN

HEFAIK who number &5 /1>?
RS TRE Y §
HHRIERET A2

XA WS A8 5 o iZ HF ) who number 2 0, B 15 () , JBWRE “ car” .

bR T4 (mac FECtrl+iid) 4b, A WA TTEST Fig s ilds . 77/£ 1 fF.U\Tools
KHIEPE Turtle Monitor”, #RJGLE “who” Mk NELAF MIIFGAIID, [IZE. 55—y
VRGO Ninspect turtle 0 (BRHARID) .

TR IS, AR A BARMbsE ( Macintosh) Bify B MAbrE (O
fEfE RS Efd.

MAET MR T BARIEAAS, A = Fho7 U — AN Bt .

S PR EAR IR A A dr 4 2% (Agent Commander) o XA, #t
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BAEMA LR, FUEER A M2 H HIX AN AT .
o TEWGF 0 BRI EMar A48 i Aset color pink.

MR AT A 2202
e AR IR S R N L R AN

B RO HAR A A AR Y color AR

o TEUHFAIEMATHIERE "color" A7 SCA.
o HWNBIEI, Uigreen + 2.

KA 22

AR E W %25 (observer ) iU AR AL B BL A IR EIER o IR A observer JiFALAE NetLogo
A, e ik a4, A .

o TEMATOHFIHER, L "observer" (A tab ).
e AN ask turtle 0 [set color blue] , [H|%=

RAAT A2

BT AN ES (Turtle Monitors) , B FCH MALAS (Patch Monitors) - FUAMA
LA 55 i o A AR AR AR

PREeAl F U AL A8 538 BN BL I BB (L g 2

WERARIEMLEEH (observer ) KL 0 U8B (ask patch 0 [set pcolor blue])
eI AR ARRAE R

Command Center | Clear

ERROR: Expected a number here, rather than
a list or block.

patches> ask patch @ [ set pcolor blue ] hd

LR 4, FATE who number. fH LA 34T who number, 752 ILAl 5%,
WAL, LAAAAE T MRS . B B mims B x AR v AR, BU
Fr Ay 30 AR

o BEMEE—ANELA, FTIF LA s
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pxcor -11

pycor -4
pcolor @&
plabel

plabel-color 23333

| -

WA 2R WIXAN L H pxcords e -11, pycor & —4. fEARRFIH L, XA AT
£ RS,

A5 FH AR B LB X MR 1 B EAR

o FERLTISRRES RS, %iAset pcolor blue, [H|ZE.

FEE 6.8 B IR AL HH i\ iy ORI AN F B BL R
FEAT OB A AR AN PR

o {EfrA i Nask patch —11 —4 [set pcolor green] , [A|%E

T—%7

VRIS L VF AR ARST T PAS R P22 (R FEA R A, 27 (R X B AR
T ZUras R JREG5 )RR . B AR, Bk B O,

47



NetLogo 4.0.2 P F 0

22 #3: HIFE (Tutorial #3:Procedures)

ARBREAR DR TE R, XD R

N7

ERFHIE

FEHUEAR2 fR2z 2] T A & DA EAR LS S/ B4R, AR ATt sl 1t
UEE# HEN NetLogo B ELIERZ e HIRE T

IREZAEH] T NetLogo HAT AT dir & B AR By WEf0. BERDWSSE . LR 2
FILI, AL . g fAE RS B s, BERER NN . WL IR AT (R BT AT 554
OIS EEHER L BC R AR 1 AN REAT) 1 -

P IX DU B E AR REAAT NetLogo x4 Al = EAKIEREIEATHIFE (procedures) o —
MIFERLE— &R NetLogo fir4, ARRFEA 1 S8 — N — BT i <.

TRAG A g S BIRE, s, BEfr. BHAILT . s U fy AR LA« T3l
FHNZ K TAVENL AR AES RGA, SHCE#1 RIRIZ BRI AL

#4E setup Ixd

LR — B, {E File SEHLt$E Newe MRJG MEIEE—A> setup FZHITAA:

o RS B T HA B "Button" ElbR

o FEFCIM UL A X, A7 BIRARTHCE 4 () b T L

o IR TEAE I T o ZEARZE N "Commands" [ A i A setup
o J&F OK #%4H, X iHAE ]

BUHER T —A> setup #%4l. 4% MZHUIAT — D H N setup” IIBIRE. HIRERLRE — RS
(¥ NetLogo #4, FALE —DF 4T BUEREAE XPIRE (2o o i fedlg
MBI REELAEIE AT A, LA T 200

{ Interface | Information Procedures -
- Y - view updates
e N B et
Edit Delete Add continuous e

normal speed

n n n %Ay o ticks:0
setup F
| || ||
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TG LR R, izl
ARG setup”BIRE, IXFERT AR Bt 2l 2K

o )5 Procedures JL
o AT AR

to setup
clear—all
create—turtles 100
ask turtles [ setxy random—xcor random-ycor |

end

Wi5ef5, Procedures TUGAZL FIHIFIFE T

FB 06 MNetLogo — Untitled

" Interface Information Procedures ]-

| Y, | (o]
Flnd Check

to setup
clear-all
create-turtles 108
ask turtles
[ setxy random-xcor random-ycor 7|
end

EERAT AR . 2 BN EAHAUDXREGHEERAT ], (EOX A SR, HR AR

2B 2. HIRELAtoITah, PlendZ5a. BT MBI REHR EE T I P AN 18] JT 4R AN 45 K o

BRWWMAN T4, TR TATAK?

e to setup JFURE X% N "setup" i1 F

o clear-all HitAFERAVIG. ETRE. FrELHAZE, RELOZEFIEAE K.
A EREEE BN, APRRNEAT M

e create—turtles 100 g 100 MFfE. XLELHG AL A, BIELH 0,0 O

o ask turtles [ ... ] EHUFRANEAM M LIEIT 5 T4 (NetLogo 1 f35%
mvﬁmﬁ%ﬂIWﬂﬁmo%k&E 4. fEIX B observeria 171X skask fir

XA A N G| RIE T 2)

e setxy random—xcor random-ycor F&—4%fli Fil"reporters"[¥] iy % . reporter 5 fiy & A,
EHRMRE AR, H8 M turtle 184 reporter random—xcor, ‘&iR[E] XAA bR H
WI—ANBENLEL, SR )54 turtleiZ T reporter random—ycor, LIEIYJé$T«aI¥IBﬁ~A
BEMLE foe i B A turtle (8 HTATTH AN BUBIM A S 88 T setxy dr4, X fiifturtle
BB AR bR AL
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e end ZEW"setup" HIFERIE Lo

BNTERE, VIR AT, $& AT HIER setup &4, UK BI04 BT
W

244 setup JLIK, BHRBGAMEBAAAMAR. EEAEEAOSERA .

FATAAR AR LI BT (10 45 SR e BN L Ay o (R A I i i LA, IR i
S EAE AR . RATIX PP T, LA BE A . AEARBREII RIS TRy, LH
BN B 200, R RIS R hRe . (ESEIIBTShRET, AR BT 20 SRR e 1
T AHRUREANREIE T TAERY, ASAakstim e, FAETEZILAE R, idJLE, &H
KEFZTBRN TN DK,

H{E go =4

BAEMAS “go” Fell. SIS setup FHLI—FE, BR T FHiJLA:

o {Efr AN go, MMdEsetup.
o {EZmEEXSURHE L A) 3% "forever"

50



NetLogo 4.0.2 P F 0

e o Ao
setup

8nNne Button
Agenti(s) "Observer |4 ! ™ Forever
Commands

go

Display name

Action key

.;' Cancel ) EGK) y

“forever” AEMALAHEHL IR RFFL PIRES, Htar & S AW ERHAT, AR
PAT—

e 7E Procedures 38l go I F¢:

to go
move—turtles

end

move—turtlesZfT4? E— "% clear—al LIFFEH]JFEIE (NetLogoPHkF) 5?2  HEth, &
TN EARNINEBFE. 25 CEE WD B SR MEEIRE T . setup Flgo

o {EgofilFE )5 Y fimove—turtles Hife:

to go
move—turtles

end
to move—turtles
ask turtles [
right random 360

forward 1

end
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1 Emove—turtles A P& FRF R MIB THs . BUFH2 EPﬂﬂi;El’Jred - 2 A, &N
TR . SR TRATEE N Emove—turtles, WK, 77 ¥ “move” Fl”turtles” 4l
BN
i FEmove—turtles [ fy 4>

e ask turtles [ ... ] ®AturtlelzfT[ AT

e right random 360 E{Eﬂ%reporterﬁ']ﬁi/%o B et Murtle 78 0 A1 359 Z [A]FEATLIE—
AN (random ASIRFWRGEED) , Raturtle AL

e forward 1 ilturtleFyik 1 2.

N ABATAEIAT XL A S H S AE go BIREHL, T2 20 A JLAMIRE ? iy S ] LUK FEAK,
ECEAEREAR I H R, PR RE SN 2 10250 . Bedf IR EF go BIRE R T 2,
XA S B f)eib e R VF 2 AR ARG, Peinvh 5, AR . XL d A S 1
FESERG  REAMBIREAT % A 4T

FHHETT K go FZHR AR AR, B AB AT A4, HRRSGHE CEFde) .
%N setup %4, QUERIFAE, RIGTET go . WERM, KUY, B IPfiEaE
T

TR I b AL 2, B FSE (wrap) |, BUHBRAE A —10.  GXZBRINAT N,

LIRS, PEIE 2 g fE i # i Topology 73« )

FNE Wi R

BATEE BRI A g f i 4

A A2 (0 turtles> set color red), Hiffsetup, go, move—turtles
T N4

{fiﬁ?fﬁ oL N i A I, R 2B T LY S B G P turtles>, patches>, or
observer>, HAAERIR T T A HAT S . Xiiffask turtles B ask patches—
e, HEARATFIMC . UR0T LA tab /e =AM (A U] 4, X LU S B 5 7 fd

A ELALE fir & thD i A turtles> pen—down, RJ54% Fgo 44,

fEmove—turtlest 2T, WK right random 360 M4 right random 45,

ot AL, JFHE R — XJE NetLogo WFEALRIZ —.

RIS T, e AR E i,

RN E

BUHETATAT 100 Mifeta, EARETEH s, X R ERFY=ZImu. Fimkiisis
MRS, IR AL,

o [A[F|setup HIfE, BAHIFELIT:

to setup

52
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clear—-all
setup—patches
setup—turtles

end
o B setupHl H TIANEIBIFE, & X setup—patches :

to setup—patches
ask patches [ set pcolor green ]

end

flfesetup—patches ¥ IFUa I BT A FLA AU E SO 20, GREFRINEIE AR Zcolor, FLA

Epcolor)
o N bXABIFE

to setup—turtles
create—turtles 100
ask turtles [ setxy random—xcor random-ycor |

end
PRIEEIERE B setup—turtles 5 Z M setuptl & 2 AH R iy 22

o  VJHk[r] Interface TH
o % T setup %41

M R AN SR 0 BL T A B NetLogo KU
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B Hisetupll AR AT, Mo RT3 e e B4 T ).
BRTE

H i fafe ] DAt ER )y, (AT A8 BLEAEI (R FO R 210 b — 2 ag

BATibitang “&7 (SRR, SH. ST, R e 2R WK E .

TRATT TG bz i (0 BB TR 7 50 oA TR BRI F0 2 KAERD (energy) K
YU o EIXHE UG EAE I — SR i f AR

ROZ W — L BRI R, Weolor, ZAMIBIAVAALE, 5 ZAEHIRE U I
N _Eturtles—own AW, JXANFEHIAIAE A BIFEL AT, AZHA Henergy:

turtles—own [energy]
to go
move—turtles

eat—grass

end

il XA € LWL & (energy) , SVFERIZ R,
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o YJ#3| Procedures BT
o HEHgo FIFEMT:

to go
move—turtles
eat—grass

end

e I LHBifieat—grass:

to eat—grass
ask turtles [
if pcolor = green [
set pcolor black
set energy (energy + 10)

]

end

BAVH—RAALE S, AN, SEENRRIITX G, WRETAm
FUR I (peolor) B4R RMIF . GIFFRRE FLREUT W P AL B AR DD, R BL At
iR A true, XNAPATD IHAa4 CERIBEL) o XL ass b o R,
HEafE AN 10, SR AR SRR WIIZAL S, NONNZ 758, e RE s

N AR SN LR

e  HE'Emove-turtlesill |:

to move—turtles
ask turtles [
right random 360
forward 1

set energy energy — 1
]

end

RN, B> 1AL AR .
o D)3 Interface W1 , 4% setup Al go #%&4H

PR R B2t B FO Ny B, BOR AR TR
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LY

iEE (Monitors)

NHEE TR AAAE Interface UG 2 NS . (BRAEHIIRHL. W3h5&—FF, A
THA B EbRD o S — A s

o AR BRI ERR, 755 m i A A — A s
HH I 1A

o FEXTURHEFHIA: count turtles (JL ).
o JZ OK KM 1HHE

56
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i qo o
count turtles 8MNe Monitor
50
Reporter
count turtles

Display name |

Decimal places 3
full precision is 17

| Font Size _11

turtles J&—/Nagentset”, BIFTAWGHAIIES . count HIFERANTIXMNMES HH Z /b 44K,

RS A s

o MM THA BRI EINS, (RS HTAs A AR LA .

EH IS 1A o

FEXTTHHE Reporterifi 43 : count patches with [pcolor = green] (WL FH).

7t Display name 434 A\: green patches

% OK 5% AN 1EAE
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G2 tickso

setup

a8ana Maonitor

Reporter

count turtles [ green patches
50 1225

kount patches with [pcolor = green]

Display name green patches

Decimal places 3 Font Size | 11

full precision is 17
( Cancel ) G-GK-;
A

WAL BT TFHRAE FH count A —Pagentset T 2 /b 4K, patchesiE T FLA RS,
HBAPEA G B3 2D B, AR ANE A 2 /DS A, XHtevi thZM, eold
— Mg Pagentset, HAEWAAL TSN FEA S0 EHK, 41 Epcolor = green,
DR 1 38 ) S SR EL BL

AN AR S A 2D, 208000, HMBRAMREE AT . Bilia
1T, WA A B ARk,

i setup A1 go 4441, WA MMLEEERIZAL

Fr=FErZ (Switches and labels)

IEAAADUERE SO AR IR, EATETRA . BURRERE . BIALEAT A e LA &R
— MR RERE AL

R BEAEATATIN A BB AT (AN RE R AUSE AT T o DUAEmUIXAE, JF B3 — AP Re
PRI EEROME B s 51

o {EFMIIT TR EEFITRKbR, fEALL R T, BlE—ATFK.

H LA IERE

o TEXITEHERGlobal variable #4735 show—energy? #7455 (UL F )
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setup 90

count turtles || green patches
50 1225

Switch

Global variable | show-energy?

( Cancel ) ”

o JR[H] 'go' HiFE
e H'H ecat—grass BIFEWF:

to eat—grass
ask turtles [
if pcolor = green [
set pcolor black
set energy (energy + 10)
]
ifelse show—energy?
[ set label energy ]
[ set label 7" ]
]

end

] B eat—grass Fi} T ifelsedn &, AF4l FH AU . &AM 2418 47 X 2808 i & & &
show-energy?M{l (HIFRMIE) o WRIFRATIH, LA R Jytrue, WRAPATH AL ]
Ao XD AR IR A bR AE . WER L R N false (JFRIKHD) | AT —
AN IR, XN 2 AR GRS bR BT .

({E NetLogo LN TR N T4 (string) o FAFHRRAEXNG |5 2 (Al ) — 8 F-BEAI
T o ARG 5 Z WA A &R, X d. WA AMPRE R, Rnk
FAEfFICA )

o WHEK—TF. EF I HIEITERT (fif Hsetupfigo), K[AI#LZ) show-energy? JFk.

MIFPRATITIS, A8 BN I R N i S i g oin, sl /s
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4000 200 ?un‘:l

codm B

EEO

400

- -45|:|.|:|EI5|]II:I 4550 &0 .]_EHII:I

30050
70050k
700900 133

EEL 1) - > & =08 s
S5O o gLy
Bootn
" asoh 450 .
4500
7000 20000 —_— e
/=040 4000 4001

456D
F00.0 95
Elilip ol

go0d ehesoie

]
600l
0500
B0
8500
S e
00— E1lini]
4000

2c0%

EZHIFE

DUAEHF ARG R, L EATRIHASET:, Wik REkE . BIER =" 61FE, 70 ot
X=FAr N

e ]3] Procedures
o HIL go FIFEWIF:

to go
move—turtles
eat—grass
reproduce
check—-death
regrow—grass

end

o BN Fireproduce, check-death Flregrow—grass i F:

to reproduce
ask turtles [
if energy > 50 [
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set energy energy — 50

hatch 1 [ set energy 50 ]

]

end

to check—death
ask turtles [
if energy <= 0 [ die ]
]

end

to regrow—grass
ask patches [
if random 100 < 3 [ set pcolor green ]
]

end

XGRS T if <. MBI, RS Wenergy H, WRKT 50 $ifT
BN IS fEIX Henergyiisb 50, SRGHFH (hatches) —A~energyly 50 HIH#H
fi. hatchg & ENetLogolt)—ANgiE, JBUthatch number [ commands 1, WFtAGIHE number
ABrifEta, AN RHAAAIRE, JF A SRIX ST (0 IAT commands, A% v] LAEH] commands
X B A AN RIS 7 4. X HIEAT 42, BFE i energy A 50,

BN IS AT check—deathltf, Bk &energy /N T45T 0. W2 E, WIE A
TR Hdie GXZNetLogoff)—MIIE) ©

MBI fAisfTregrow—grass ], ‘BRI &N =420 0-99 2 A EEEE /N T 3.
R, RO MR TORRUL, RAKKE CFED J& 3%, BEALE 100 4SATfE
Ech, =M 0, 1, 2) /T3,

o V)% Interface 71, % | setup Fl go

IAERER BB 1) — Lo AT g . —LS8ilg b, —SopnfEfa il (i) , —2bmi
2o X IERTRATEMT .

I R AR A F AR AL A, 2K count turtles Fl green patches INAL#S#H IR o
PR L RE T N 2 I AR 2 ()7 O RN ?

W RAT A ) (R ERER R AT A 1) 7 U 4T 1o NetLogo AT R FATTiH [, 372 T 1 2
YHI
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E & (Plotting)

AL G, T B LI A A plot, M—UBBEE . ARJEEBIRL TG N — L4
P, IXECHIRE A AT B 218 o
SR B (1 A

o B setup, WHIKZIINAH IR Edo—plots

to setup
clear—all
setup—patches
setup—turtles
do—plots

end
o BEMEN go , PHdoplots

to go
move—turtles
eat—grass
reproduce
check—death
regrow—grass
do—plots

end

o EIEBIRE . FATE )R MR BCR NS TU R B . EREDNINTEZE (2o BIRRIN
—RIBAT)IE IR L n 2 1 .

to do—plots
set—current-plot “Totals”
set—current-plot—pen “turtles”
plot count turtles
set—current-plot—pen “grass”
plot count patches with [pcolor = green]
end
A Hplotar & 7E Bl EXIIET e SRMAEIXFEMCZ 1T, 722 UfNetLogo gt . &
T BRI IR I (A SR 2N ED o SR, BHREAEHIRSCE (pen)
] CREE WS .
plotar &SRB ZN FIHT AL B miX ARFRESERTRIXARSR N 1, YARFR@l2plotdn 4
SREMME CE— P DUEIE s, oM ILR S IR EED) o M AE R A I A £k
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4 T ik set—current—plot “Totals” T.4F, 5204 Fi T UL HR A AR R A5 70 384 i — A 1K)
(plot) , RIGHHTHHE, beA S50 HBIARR . Bl 4 b 2 NSt s
AL SE A AR ]

o {ESHUT_LAEH plot ElIkREIE— plot
o WHKA N "Totals" (W)

o WE X HIFRZEN "time"

o WHEY HIARA "total"

eann Plot

Name Totals

X axis label time Xmin 0 X max 10

Y axis label totals ¥ min 0 Y max 10

E Autoplot?

Plot Pens Choose Pen to Edit | default H—] ( Rename ) ( Delete 31 ( Create )

Color :bla{k I-ﬂ Mode | Line B‘ Interval 1.0 # Show in Legend

( Custom Color... jl

(ancel) @)

RIS (pen) o

e 1L Plot XIHHEH, % F'Create’ &1 AN — S H%E

o HINZEM 4 T "turtles", 7E"Enter Pen Name"Xf iFHEH14% ~ OK (WL T &)
e {E Plot X HHEH, $% N'Create' $4&4 G — 2 Hi%E

o HINZEM A F"grass" , {E"Enter Pen Name" X[ iHHEH 4% F OK (. T K)
o EFEMBIL, B green.

o 7E Plot X ITHEHILFE OK
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) .
000 Plot

Name Totals

X axis label |time Xmin 0 X max 10

Y axis label totals ¥ min 0 ¥ max 10

gAumplm?

Plot Pens Choose Pen to Edit | turtles 3] ( Rename ) Delete
Color " black :] e o Enter le— i egend
C Custom Color... ) Enter a name for the pen:

grass @
f: Cancel )G—GK—) r

ERAEQUEE IR, a8 X Y S oK /ME. k" Autoplot?” 2 k4, WIRK
I ARPRAI BOE L AR bR <y A, AEURRER BIPTAT B .

e PRI Setup Fl go, iBfTHEY

REE PIBIEAT I RE R . BIIOFE 75 R AL, S AT REAN SE 42— HF
IAEFRATIE Autoplot?” FT T . IXAEAFBA 2 M, KIfRE 3.

Totals Pens

WERARIS TS B TAH AR, Bdi A AL Pens #r%8 . ARIRIRIE TR LYK,
B A XL PR L E T AL R F LS AN [

BH4hit#588 (Tick counter)

TE LR R — 1 2 YOs AT A 2 I B, i SRR Oe AT K AR R AR o s B RE LA
LR 2 PN 20 1 LR SR B, DR BATT AT DL AR A — i 20 1k o BRER go HiIF%
BAT T 2 /DU S —H AR I

BERERX— Rl fH] NetLogo AR Aot £y (tick counter)

o f&2% go HiFE
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to go
if ticks >= 500 [ stop ]
move—turtles
eat—grass
reproduce
check—death
regrow—grass
tick
do—plots

end
o T setup , FRIEATHREIY

EIERBERAS—HIa AT N 25, S50 i TEA ERm ek 2k 2 500 B, B 1 )
51k
tickamr R E TR 1, ticksRE— MR, BB B YEE . R ERNsT
IFrclear—al DB IR 8Pt 2835 0.

HRtickfEdo-plotsZ o AR L AR AL HI T Bt £ sk 20X, BB H B, 1M
B . CARBRE L bR S IX AN, (H2 — BB L i kB FAARBIMEZ 5 LB
SN

IAERETAE ] T ticks, AR BEAEAS H ST 00 T005E 1) > 5 NE 2L 587 (continuous
updates) ZFKEL T BT H (“tick-based” updates) . XEMFE NetLogo [N AER 4t S _E
FUEr (CGEED AL (A EIRIXD) , tick PRATE . XA AT R ER—L, FERIE
Fem MBE CRI Ay B3 R B ) TR) B T 5 ) o O T A0 P B 37 1 A 0 18 L g R R P

EZHT
P, WU T ASHR G, T 100 4.

HIM—/Ni3h4% 'number', U & K/ ME
o TEPIFE setup—turtles', Affifcreate-turtles 100, IfijA:

to setup—turtles
create—turtles number
ask turtles [ setxy random—xcor random-ycor |

end

TR F o HRECHIAR I 21 f 5 22 BE /DI B IR A2 L.

LR, WA RE T A (2 SR 1 RE S ANAS S I AR K RE AN A1 2
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o IINVE B)5kenergy—from-grass.
o M4IN¥EBhZbirth-energy
o f&feat-grassfhilf:

to eat—grass
ask turtles [
if pcolor = green [
set pcolor black
set energy (energy + energy-from—grass)
]
ifelse show—energy?
[ set label energy ]
[ set label ”” ]
]

end
e fBE% reproduce:

to reproduce
ask turtles [
if energy > birth-energy [
set energy energy — birth—energy

hatch 1 [ set energy birth—-energy ]

]

end

Jr s WR AT I AR NAZ I AT At 8h 4 2 RESE AT A e s L, slik g
W RS RN Z], WRE S K.

T—%7

AR T M RAESRGEER., LK, ez, e, B0, e, /REdE 7
S, BAEREL. WBhsc. JFG. IMMEs K. 2T T —SERikiE e

HE R gy

MR EFETE Z FINetLogo 3RS, JtiifEm Interface GuideilfR T fi#NetLogo i S 7T
RIDIRE. EEHIRE, FH%MELEMEProgranming Guide. BT Ji i fENetLogo i MiNetLogo
Dictionary,

W, RIE AT ARG . 9 RARIAL, 50 EARAN ] (AR S AT .

Ak, AU E AL FORZERIA, (RGBT kL, WMAETIRE, PIREENLA
P, ST R, WA BRI AT AR I R AR MR 255 A 45

66



NetLogo 4.0.2 H F* Fif

FEBCH S o IRFIE L PIMAE I F (breeds) , BFFUIZMA, T iR BRI breeds.
Jih, R DLE R AR (R SRR Code Examples) , HLEAREEEN H M
B, AREL AT, FUREA PLA A B B R AT 1, sl G Mk Bobe,
Ay AR T 22KV, A3 NetLogo i 5 ATt L1 B (K B A1 B RE 815 T 1

Mix: STERD

XL HAC L LT NetLogo MR FE LB F, 78 Code Examples #B4>, %44 “Tutorial 37,
AU AR, RS IR A HIE R B IR BE A AR 2

TEBIRR G, VERR K, 5.

turtles—own [energy] ;; for keeping track of when the turtle is ready

. to reproduce and when it will die

to setup
clear—all
setup—patches
setup—turtles
do—plots

end

to setup—patches
ask patches [ set pcolor green ]

end

to setup—turtles
create—turtles number ;; uses the value of the number slider to create turtles
ask turtles [ setxy random—xcor random—ycor ]

end

to go
if ticks >= 500 [ stop ] ;; stop after 500 ticks
move—turtles
eat—grass
reproduce
check—death
regrow—grass
tick ; increase the tick counter by 1 each time through
do—plots

end
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to move—turtles
ask turtles [
right random 360
forward 1

set energy energy — 1 ;; when the turtle moves it looses one unit of energy

end

to eat—grass
ask turtles [
if pcolor = green [
set pcolor black
; the value of energy—from—grass slider is added to energy
set energy (energy + energy—from-grass)
]
ifelse show—energy?
[ set label energy ] ;; the label is set to be the value of the energy

[ set label 7”7 ] :; the label is set to an empty text value

end

to reproduce
ask turtles [
if energy > birth—energy [
set energy energy — birth—energy ;; take away birth—energy to give birth
hatch 1 [ set energy birth—energy ] ;; give this birth—energy to the offspring

]

end
to check—death
ask turtles [
if energy <= 0 [ die ] ;; removes the turtle if it has no energy left
end
to regrow—grass

ask patches [ ;; 3 out of 100 times, the patch color is set to green

if random 100 < 3 [ set pcolor green ]
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]

end

to do—plots
set—current—plot “Totals” ;; which plot we want to use next
set—current-plot-pen “turtles” ;; which pen we want to use next

plot count turtles ;; what will be plotted by the current pen
set—current-plot-pen “grass” ;; which pen we want to use next

plot count patches with [pcolor = green] ;; what will be plotted by the current pen

end
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HMEIEE (Interface Guide)

FMIASTR 2> 3 RIKIK T fift NetLogo ST HEE R, JHMRIHLIhRE.
1E NetLogo HLPRAT DA F AT e A 7Y, B8N Z- 78, BRBE/R B C iR . NetLogo

Fi e v F R L P A it K
G 73 A B )

o K

o BRI

e Interface FRZETT
o fEHFIIICE
o 2D 13D K
o &t
o %K

e Infomation H3%5 T

e Procedures h3%5 L

e Includes 3¢ .

SKE

SRR o 8 114 AR 25 BT -

fEMacs, {1 RI&4T NetLogo W RER? , S LA AL B 0 o AE LAY 5, S 54545 Ne t Logo

T TR

File Edit

Tools Zoom Tabs Help

MetLogo — Untitled

LA BRI L D REIn R T4 o

Z: NetLogo ZEH

File
New B
Open FEV AL EAT AT — AR
Models Library BURB AR5
Save TRAFE AT
Save As A5 FH— AN At (1) 48 DR AF S iR 7Y

Save As Applet

FHRARATF—A HTML A% 20 50, A DL Java applet fk
AR 7Y

Print

K 24 Saks (K DI A 7 AE 2T BAL
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Export World

TRAFPTA AR AT PLR B AR i, 22
H DX AN BE AR B3 — A3t

Export Plot

K 22 B R B A 21030

Export All Plots

S GES SRS S

Export View P 4mr ALl (2D 8% 3D) 1E R B AR Ar 250 (PNG #%20)
Export Interface B 2400 i e B v fRAE ( PNG #%3X )

Export Output e ) DI R P 2 B i O P S P8 0 PR A 21 SCA
Tmport World &% H Export World {RAF U4

Import Patch Colors

B EG IR LA, Wimport—pcolorsfiz 4

Import Patch Colors
RGB

fit RGB Bt K — B R R kR R

PANYAN

Import Drawing

import—pcolors—-rgh g4
PANYAN

F—ANEG AR E)Z, Winport-drawing 4

HubNet

Client Interface

Import

P AR B ) ST N2k 3] HubNet Client Editor.

Quit

B H NetLogo. (£ Mac, IX—IifE NetLogo S H1)

Edit
Cut BYUPIEHS BRI b ) SCAS, I I A 21 B A
Copy S HIE Y SCAR
Paste BT AR [ SCATR B b Ak
Delete TIH R A6 46 1R SOA
Undo 1 S " N TS
Redo Hfi F—> undo #ff
Select All RGBT H R T SO
Find TEAR E UL sl A2 0L R — ANl 5 45 741
Find Next T4

Shift Left /
Shift Right

FEBIRE GO T 23S 4 3 /= Uk

Comment /

Uncomment

FEGIRE T, AEACRS T 38 0 5088 2 05 (O A iR
)

Snap To Grid

PGE I, FBAEEAE 5 MER T MRS E, KRR DX
Fro  GEE: AN AIIRRZO

Tools

Halt

A A RIS AT, AR A2 Tl :
A SR W, W SRR SEEAT I BT 7 setup” BT
R, TTREA B S )

(&L

A
JA

Globals Monitor

R P 4R R I E

Turtle Monitor

BoRR I IT A AR A . T G A F A R

=

WA o (R DUB R AL BT TR (AL e, I
N R )

Patch Monitor

R E LR BT AR A . T G 4 LA AR R

=

] BLF A o (R LB AL BT IT BOR I ALas, L
N RE I )

Link Monitor

SRR E R DT A A . T SR AR RO, Bl )
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KA. (W] DOl AL T TR RS, LR TR
.'H‘Bﬁ‘)
Hide/Show  Command | i Py WaA AT WL G S air A ol n] LU BUbR
Center SEMLE R BRSO RN
3D View FITF 3D ALl DL T A P 4 o
Color Swatches FTH Color Swatches. UW.ZwFiFarg HIEE 5
Turtle Shapes | HIRFEEE . 25 B ILEEgiE4RTRRE -
Editor
Link Shapes Editor | H&EMEE. ¥ 25 B WLKEwmESTER
BehaviorSpace A AN TR] (1) 160 B B s AT R . B 22 A B ATy e ) dia v
System Dynamics | fTIF RGN )@ TR B2AE BRI ARG ) @ T
Modeler Higw
HubNet Client | 7T HubNet Client Editor. 3 1= I HubNet 4mfi+s
Editor 7]
HubNet Control | WIHAA HubNet FEBIIIAGEH o B 245 5 L HubNet $57
Center
Zoom
Larger B INBERY R B KD o AR R I AR S B AR
Normal Size RS (1) 57 % R/ 8 A 1 R
Smaller N RN
Tabs ASEPSEE TR PR (Mac /& Command 1 %)
Command 3. 7& Windows, && Control 1 %] Control 3.)
Help
About NetLogo R KT ME0 NetLogo MIRRAAE B (fE Mac, i% I 7E
NetLogo S HL)
Look Up In | XFor4 ol s 25 £ W s Hh T A YA # 4% H
Dictionary
NetLogo User Manual | £ %28 4T T AT
NetLogo Dictionary | fE "% a% 47 F1a] i
RE

Interface (Ft1H) « Information ({Z &) fl
o A T AR A AT D) 4

fE NetLogo =% TS & = Ap2s il .
Procedures (I #2) , f&— I Z| R A Hrp 2 —n] WL, {2 a] DLl

{ Interface | Information Procedures -
= .
f? ﬁ + * e Button I 11} I.Ew-ewupdatlef I IfSettings...':l
Edit Delete Add normal speed continuous 'r} ——
TEXLFRAE T I — N T HA, B —Higdl, AUbr 25 oA B 4% .
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FFHE 3T

TERM T A F A RE,T, Hrba T H Rk AR S SO R g SR s 471 Ot o
M IRFT I NetLogo I, S 0 A EALE RG240y, RS REEAFTT R, i
Hrey Ak & H NetLogo #54»

fEH LR

SR GO T H SO, R R IR B S II, B SRR Rk
ARG (LA ) 46O

P S |
Edit Delete Add =

"aee Button
Bl Slider

ar Switch
¥ Chooser
= Input
#+ Monitor
*~ Plot
E=] Qutput

s Note

TR LR STk

e ZERIIHIOCE, TR PRSI R 0, TR Add #H BR PRES,
RIGETHA T AR RE . IR e a SR rHm s, N T Add $44,
ASFE D

TR BERE AN ouE, HRPREH — MR ARE . ST ES IR EIIE, &
BREIE T

BEREZ T 0 4t I R FEl 2 AN A e 2%, rTLOE R 2 0, G ie$e 7 2 00,
Hor—I 2 "key " I, & SO WAL St vt T H 4 ER7Edit” 8 “Delete”, W52
"key " Ti. “key” Wi bR —AMRKEITIHE, LIRX 5.

HRVE 2« BN TR ) B G ER ARSI U ) A L BB BN T ER, Ctrl -
i (Macintosh) Bifiidi (ARG HIuFE I P EH Unselect”.

GiE: EUE-AFCRIRE, ERZICER, TR TN Edi L. 1
Al LR P Z G E e Wi

Bah: i mocs, HEAKE CHEELE . GUIRHES)IN LT Shift g, W AEHoK
P EEE ).

BUBERAN: I SIocE, H AR ESE R R T

MBR: L EMER— A AT ICE, RGHE NI T HE&NR Delete” $H . ]
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LI Ctrl+#idi (Macintosh) slifyddy (HARRLD , ARJGAEH A LS Delete”.
AR AE F S TR, A SEIEH TR
TP IOCRATEZ T, 2% PR

= FEHLRE%

Bix & &%

*ac Button

=¥ Slider

o Switch

¥ Chooser

== Input

< Monitor

b

- Plot

E=] Output

' Note

ik

FH AT LUJE — AP BUA A PR o AE— IR P4 bty BT A4
W RAMEFANABTEE AT S, ERIFRIE N e ARl
PN I T PR, WU R A AR U, e B R R A [ T R
Pl o RAE A PR N A AR R TREERE AT . I R AR
TSNS TR b, Ay, W OERA S il A %4, X
RGO N HEIA B R oW o B R R, AR SR DU A
e B,

Wahsiea)mAL s, v DR ITA A4 il o 7R Al HI AT/ A R
SR )7, AT ER AL . A, P BaiEshss—
AME, WEBI KA AT A

TFRJE true/false AR A R WEERANTTOR, P WCE A&
}j on (true) B off (false).

F A IR FEARAE IR FEA R P o — A2 A L e M, AR o
VIR Ve A

By NAE A B T R U 1) 2 R AR . G N DL BT R LU
AR A o 1) DL B AHEXT S (1) 1 2 B A5 28 747 FR AT R A
R o HfE 2 AAE o] DL HUEAT R A E A RA 0, X a4 R
I Z . BRI ANER FH P 245 T NetLogo (A £E45% o

IS AT AT R . RIAA T LU AR R Baekiaal, 8ot
S A . RS AR B 3 BB LI

2 R SN Wl s A AR s TR A

B DO N OARIR D, ARG s s 3. — MR Ry — A
far X o
ERE ISR D F T DA AR SR SR SE . BRI AT R E R AN

Fit 0T TR 2% b A AR IR T AL 1] SR A AR A s 1
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£y # view updates :
~ _ - I Settings... |

continuows f.j —_
normal speed

o THBIFAKREEHIBALEAT IS — XIRA M, BOYHLBIRLE AT PR, IRAEE Ik
AR o AT DU IS 20 S W PR I DL R A ] SR A

o view updates ‘) REHE il i 75 FE4 T4 18] S B

e update mode 3% . >K7E continuous 1 tick-based BT = ] 1) 4

o Settings F%FH FH >k g AN 7] AR 2 Jeg 1

“Continuous” # 2 NetLogo FEMY ST (RIFEZ) MR Z K, AERIEATI 2
2o "Tick-based” BUBHESR AT T SLAAERE N A SEHr LI . O T AL BB I sE 58,
WG T )

2D 13D MK

SR R PR X Sl 2D ML, B2 NetLogo W FURITTL AR I T HAL KR . #)
SR E R AR, O SO R PR R, IR . S AR B A R 3D R A T O
3D ML, XA SIS AR .

dp o ticks:0

Je B =AU SRR SR I SR/ o 24 Ji i A T 5 A I 5 A ) i 4
2, JdmNAEIN 1, v ME 1 WERFESIA D 0, WA A&y 1, fEXfmgm 1, U
ORFFISURAETD B o R SRR B8 LA &, IR H Sk R AL

AR HREAN G B AT LR SR v By 5 A WL P Tt PR 42 i 4, B 4
2D MK, B “AER A ETER T M PR, B R TR Settings. . "L

TER SDALIE R A0 A 5 7 ok 8 2D A0 B 4 ) 4 R0 80 v Kt A I i L 2 A R 4
(G

£ ™ view updates
ticks: 0 - I Settings... |

continuous | :]
normal speed

NHEEYE R E CE g, B A TR Settings. . AL .
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Model Settings
World

Location of origin:  Center |5 ]

| XCOr 10

minimum x coordinate for patches

max-pxcor |10

maximum X coordinate for patches

| weor -10

minimum y coordinate for patches

max-pycor 10 Torus: 21 x 21
macimm y coandinate for patchies W World wraps horizontally

@ World wraps vertically

Wiew
Patch size 13 Font size 10
reasured in pixels of labels on agents

@ Turtle shapes

ifunchecked, turtles appear as squares
Tick counter

E Show tick counter

Tick counter label ticks

I\ Cancel I I\ Apply I ( GK)

HEKES N =M, Blworld, view, ticks counter. World ¥4y i B 52 M o A 47
FHE SRR (SRR S X L E W) o View H tick counter #BAMGEMIRM, e
S MR PR

World 553 (1) & F R o SCHE SR 3 SR AN b o Wor1d TR 2 5 Tod sty FH ke 326 ¢t 57 i
MIALE, fi7Center”, “Corner”, “Edge”, ”Custom”PUFf, ERIATH AR SJE center HUfH,
Bl €0, 00 fErvpiE, HP @ WL BIA DS BN A R Ee. Blln: e
Max—Pxcor = 10, W] Min-Pxcor Bz A—-10, WIZEELH patch 0 O (ZAEMA 10 NELHY, 76
A 10 ANELH S

Corner MML'E FVFH PR IR AUE B —f, 2 by A by A Tah T . ARG E
SCx Fy J5 Al (R viidl 5o WK IR SBCE A T AR, 8 AR R (IE) TSR

Edge M VFH 4 S s B E— 4530 b (x 8 y) , R a8 X7 ml e i i, Je s —
JTR AN LS, B SR IE R T edge B, M2 LI SR 22 AT 1 5t

i, Custom AL ARV 7 S SUBHE I AL AR A7 &, BB R patch 0 0 20471

VBN, AR S 10 90U X IR AR R IE B, SR B R B S 5 R R
JE W R AE TS X R 7

TETE X 7 I A PIAN A IEHE, & world wrap &, M TH#HIHAMHI . d &4
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A IEHERE, X SRS J7 [l RIS, $adh 44 7 Bos et SO 55 1h . H 215 R
Z: DL g R w50

View #5432 AR DU AN R HE S . B0 view BB Ay it S H .
BICE 2D MLEIRIOR/I, T4 Patch Size”, HANEBRE . XASMUCR LG, Ak
2D MK BLA TR R/ (7 patch size AsEmn 3D AR, DAy HUFF ik 2 11 AR Al mr LA
fi 3D BLIEIAZK D

“Turtle Shapes”/aJEHEFHRFTHFECPAIMEE “ KB, WG W o AR 67
P, WATRRIRITER . A G, RIS T st — i,

“Smooth edges” ] HHILAE 3D FLIEI T, FHkFE I 3D LI 1) S Bl v B . AT1S BB E ok
AKRZ 2, HEMEITSE L,

Tick counter #B/rMIBCEFEHIME AN W R, ARG HIR S,

T A S turtle, patch, linkii#ilds, N LA ML LCtrl-
Fil Macintosh) 84t (AL RS0, FHAE# i SE B ik inspect turtle...” B{”inspect
patch ...”. W fEturtle P3P IERAIE IR, SCHU A ROILSE . SRR3R i o
(turtle, patch, link¥EStTFIAETool s P FITT, B/ H inspectin2)

A7 USRI AR LA P ol i b 7 B ) SE I g sl FL R AT

B4 3D ME

FE T AR — L T RS S s e S A A AL A

!Znam | Mowve | Ihteract| | Reset Perspective | | Full Screen |

AR REIX BB I, AR AR S I N N AR R R ) IE v BT
U AR RT3 1A e AR 7 T AR5 !

LEMAFRAER WS, 1% rotate” M, i by . 2. AEsh R br. MEH
FREEH ) 5 AT — PRI GBI AEAL) B xy—PIIIIRRAL T .

BRI B B R BOEAE G EREEEOGRYE M 4K, 4% T zoom™ LA BN HES) b
CPE R U AE B RS R BT, A8 T80Ks T ST MU B 2 8] FRI D038, DRLA Sfed A2 BB A — 4>
R, FURERBEET A 0)

U RANEA WG 17 ) SR S AL R, I3 move " SHUT ORFF Bl bnda &, £ 3D 1
SN o ARV SR (1R T

TEAVE RAR BERURE AR, EPH interact "3&4H, WI'EMThRERE 1S BUARTE 2D 0
B
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TR W 8¢ A AR IR [Pl BRI AL B, 4% K “Reset Perspective” % 4l (8 A# [

reset—perspectivefiyd)

EHER

TN, 4% T Full Screen”fZ#l, ZIRMAFFHIA, 141 Esc #,
ER: R AN LA, Bk THAKEE R, ARG KD

3D EE

HUSEITEAE 3D MBI A 3D N4 (3D R SZhr— k), BRIk A S ETE .
LK 3D K

default 3D turtle shape
circle sphere

dot small sphere
square cube

triangle cone

line 3D line
cylinder 3D cylinder
line-half 3D line-half
car 3D car

PAT HAR R MR 2D BT . AR IETE T e, BB AL, (802 MRIHFDI 4%
A, 5 xy FIEAT, BE Ants FOEE.

R AN BE e e , W B2 DA P, o 2 T W0 &% 3 ) HE (B TR 8D, 545 Wolf Sheep
Predation H kL,
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fr

A O R EEE S, AT IX Sy S AR I BIRE . (Ar 2 A T i)
FERRBITES) o XXIEAT I AR EARIRA H

(HER2 i 2 BT fe i 2 rhoO Al H A 4)

AL

Command Center [ @[ Clear |
turtles> set color red

patches> set pcolor white

observer> ask turtle 18 [ set color blue ]

observer> ask turtle 1 [ set color blue ]

observer= crt 18 hl

ORHE S T PR /NHE RN A 2, BN 5 4% T Rl E AT dr 2o

LEF N SCAS R 22— L SE A, 186G 2" observer>”, A LAYE observer, turtles,
patches Z HEFE, FREWRA LHBAT IR A fr %

Por: ] tab $ELEY) - observer, turtles, patches.

Vi ) SERT KA &

PRE AN [ iy 4 R BUAE dy 47 B 05 (TR HE .« AT LU Bdit S (1) Copy #4045 DLzt
i RIS B FCAd s, AR O

AT g S8 e U5 ) SE TR A K i & FER AN fir S HER AT LA SN = I
A=A, MBLEHSER, WS LI A a4, IEFSEIE .

Pes: TTRME B AL B AR BT Dl e B DR (D7 17 S B AR

B
AT LA clear”, VR BRALE AR fir & MV IR B DX
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FLERRP AR L A, ERRZSE RN Clear History”,
ZH

1§ Tools sZHi[1) Hide Command Center F1 Show Command Center, ik @ iy
.

B A A L KN, B 43 B A O RIS S i A, B Bl A R ) /)N
i Sk AL A i 2 O AR K B8 4 8

BRI AR A R A0, S A 00 Sk (48, A Clear " (R 677 .

29

PR A LA (0 5] "Pens” 1 fLly, R s Al s 1 2 P 461

WERAEZ I A T X IR AR B B bS, SR x A1y AAbR e Wos e QR RS A AT REAN
Bl SASERGHS Y, W RAR RS 22 B RS A8 AR, A Export Plot S Il, EILAtFE
J b B S

BEIE AR, R HA N R, g TEHE B S B

e00n Plot

Name | plot 1

X axis label X min 0.0 X max |10.0

Y axis label ¥ min 0.0 ¥ max | 10.0

EAumplm?

Plot Pens Choose Pen to Edit : default | :J ( Rename ) Delete @
Color 1 black I :J Mode E Interval 10— E Show in Legend
¢ Custom Color... :J

Caancel) @0

VR B, g name, x Ay FlifY) label, ARARU S,

WR Autoplot?dkrf, ARAUHTHGI AUB I AT L W x, v BB,

£ plot pens #B7) F] LLEIEAE A F g, LB 0H - DEE. THaNEG—
NN default” (m %, W LABEAT a4, SRR R S fr R

FEEIEEA, T 5 15 ARG 7 2 S i S AT G (1 g 1

o  WHIHZEMPE A NetLogo A, sl H] color swatches & il i 4,

e Mode HIRE HIZE SN, £ line, bar (545 ), point (HE£K)

o Interval JERFREZHIHT Rl x 345

o X Show in Legend XEH, IIEHE ) 2E E L A F A EIFIK—iBa (feekl B
i"Pens" 5l HH I
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LTI LSRRI, S WA dR i I 2 B0
BBl

WahaE X RAss, MR B SR AR Al AR EARZAS . R sh 55 CE
B SOOI, E 2l H DG SR AL, AR IAR AR o 22 HOSAR B, (H BT N Fimi n i mum,

maximum F1 incrementds n] LAEESZ AT 4R 15 45 Kk 2, A2 FUR % 1 o 49 40 mT L4 minimum
JAmin-pxcor , maximum Ajmax-pxcor, WJHFR/NKARES, WAL S H B

OO0 Slider

Global variable | my-slider

Minimum Increment Maximum
min-pxcor 1 max-pxcor
Value 50 Units (optional)
[Ivertical?

( Cancel @

{

i

B

~

R B TR A AR L R Il A . BEWI EEER R 3 . FIRERY & . NetLogo 4k
Fo HIRIRRBANRA

806 NetLogo — Wolf Sheep Predation
1 Interface - Information | Procedures :
2 7
Find... Edit
WHAT IS IT?

This model explores the stability of predator-prey ecosystems. Such a system is called
unstable if it tends to result im extinction for one or more species involved. In contrast, a
system is stable if it tends to maintain itself over time, despite fluctuations in population sizes.

HOW IT WORKS

There are two main variations to this model.

In the first variation, wolves and sheep wander randomly around the landscape, while the
wolves ook for sheep to prey on. Each step costs the wolves energy, and they must eat
sheep in order to replenish their energy - when they run out of energy they die. To allow the

maniilatime ta anabinas aaak sl ar shass has A fivad reahakilibe AF paneadiains Ak anakl Faas

HEAEAEIRA TR TR T B T 0o £ SR DA R S S AR AR A G o s PRI R A
TG, EHEA TR Bt ], A R BRI, 2 A SR B E T e i .
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8086 MNetLogo — Wolf Sheep Predation
: Interface - Information | Procedures :
2
Find...

WHAT IS IT?

This model explores the stability of predator-prey ecoswstems. Such a system is called
unstable if it tends to result in extinction for one or more species involwved. In
contrast, a system is stable if it tends to maintain itself over time, despite
fluctuations in population sizes.

HOW IT WORKS

Thara are +twn main warintinne +n Fhis mndel

R LABAT ] SCA G i A FEAESE AL I R SOAS, AR, 4070380t G AL P U 2 )
NIL AR

{5 B Fric
ik AR PR

9—‘;’/4 é l:’ \/4 >,
o }%ﬁ; NI WHAT IS IT WHATISIT

PNRE N

R T A LR el ——
A http:// JT Sk 1) A W]

. http://ccl.northwestern.edu http://ccl.northwestern.edu
e P
E-mail Hbbik ok m s
E‘Jf'nrz;ilto:" Zé;;—j i bugs@ccl.northwestern.edu bugs@ccl.northwestern.edu
BUASIET ( shift + 2} this is preformatted
e\ YVFFUR AT A 55 | this is preformatted text text
iU, XX FIE A |you can put spacesin it vou can put

~IEEAH

spaces in it

Fili edit $EHTR NE R AL
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1132 51

UL Uy o T BRI i %, AR R DB X EEOR AT
FLUUE S AW Ao I 8CAE 1 R

[ Interface Information Procedures }

o I
Find... Check

blobals [ ticks ]
breed [ sheep a-sheep ]
breed [ wolves wolf ]
turtles-own [ energy ]

sheep-own [ grabbed? ] ;3 used to prevent two wolves from eating the same sheep
patches-own [ countdown ]

to setup

ca

set ticks @

ask patches [ set pcolor green ]

if grass? [
;3 Llndicates whether the grass switch is on
;3 Lf it is true, then grass grows and the sheep eat it
;; Lf it false, then the sheep don't need to eat

ask patches [
set countdown random grass-regrowth-time ;; initialize grass grow clocks randomly
if (random 2) = @ ;;half the patches start out with grass
[ set pcolor brown ]

LRNTEACRD AR, 4R "Check " #5681 AUARATEILA R, GIRE DRSS, 1
BRSNS, FETTAR iR o DIHbRAE STt 2 SEREA T A &, s iR, DRI
ANFi1% Check %%

i Interface | Information —Pm-cedﬂres—}
P | [ crect] |

™ Nothing named BALCK has been defined

set-default-shape wolves “wolf"

create-custom-wolves initial-number-wolves ;; create the wolves, then initialize their ¢
C

set color balck

set size 1.5 ;; easiler to see

set energy random (2 * wolf-gain-from-food)
setxy random-float screen-size-x
random-float screen-size-y

]
display-labels

do-plot
end
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LEPAUY B AR TR Bl Find "2 4,  HBL Find XEHE.

enn Find

Find: sheep

Replace with:  wolves

v Ignore case v Wrap around

I':_ Replace All j,'l ( Replace j} f: Replace & Find j,'l ( Previous j} f Mext )

n] DL N R B R TR I T B B . “Tgnore case” /A IEHE KW A RIS R KN
HHUX. “Wrap around” & 5, WEEIEAMGIRE TR AR, MOCHRE A B, SRJEIR M
S A BPEARAL, B MOEARAER)RH . “Next” F1”Previous” b NIV vE H ILIAL
o "Replace” ¥ MHTEREMN TG #, "Replace & Find” % #3X 534 F—1. "Replace
al 1" A 20 N T A UL LG

PSR R R e S, A MEIFE TR 451" Procedures” # SR B, SR ER DL BRI 41
T R

Edit ZEf) Shift Left”, “Shift Right”, “Comment”, “Uncomment” JH&3 L 71 i
ARG AR S, BN 2R 0, 705 RoRTT R

BTN E 2 E R, PIEeEE3: BIFER gt dam .

Includes 3

MR PN includesFefiin], procedures A M2 B includes3E o, 41 H
A (. nlogo Y .nls) BE AT NetLogodi XX (. nls)

ﬁ ( I | Procedures vl | Includes v|

Find... Check

__includes [ "foo.nls" ]|

FEZSC NS4 By, ST B iR 5%, 85 New Source File Al
Open Source File )T IR LA AT IF LA R e CATH)— e AN ICAF.
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Mew Source File
Open Source File...

— BATIFR 0, wtn] DA HAL T FEEAT ST W LGB Tabs SERVTIEAT, tha
FBERE S BT 2 53— A0 (Mac _EAEH] Command +#77, HAt#AE RGEAEH] Control+
v .

velp

Interface 81 titled

Information 32 jocedures foonls |

Procedures 33

foo.nls 384
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HmFEFEE (Programming Guide)

R THIAM RIS NetLogo e 1) — S BRFAIE .
MR 25 S AR 5L (Code Example) {EREMZER) Code Example 3547

e Agents
e  Procedures

e  Variables

e Colors
e Ask

e Agentsets
e Breeds
e Buttons

e Lists

e Math

e Random Numbers

e  Turtle Shapes
e Link Shapes
e Tick Counter

e View Updates

e Plotting

e  Strings

e Output

e Filel/O

e Movies

e Perspective
e Drawing

e Topology

e Links

e Ask-Concurrent
o Tie

e  Multiple source files

e Syntax
FE{K(Agents)

NetLogo 5% 114 (agent) ¥k, TR REHATIR 2 A REA F A R IN-SAAT 4%
ENINERPIE

NetLogo FHATPUSEEAR: g, FLA BERDILESE . Wpta e A h sl it o4k, b5t
&2 4B, Sl LR AR RIS . R B BRIEJSBI “Hu 7 (ground) |, EFAAEE
FHiR s, BN ) AR MEREBAT R E — RS A A ikt
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I EL 4 Rt

Y NetLogo A 3l A AT fa o WS m LA Bk fe, TL At n] LB Bl f. (I
FANGER D), BRibz NS faRmsi s — E, W2 917 ) .

P M R b (0, 0) AMITCH PR A IR Corigind , AR FC v ARFRAILE 5 I
KSR B S o PR A ARRR Hl pxcor Flpycor o, AR FREARARF- Il —#%, [ A 5)pxcor
B, ERshpycor .

LA B B B fEmin—pxcor, max—pxcor, min—pycor, Hl max—pycorfJiXx&E P E. NetLogo
Ja3h)5, min—pxcor, max—pxcor, min—pycorflmax—pycors;HliE-16, 16, —16 fl 16, ik
& Uipxcor Al pycor)u FHHSE MN-16 3] 16, KIILA 33%33=1089 NEL . (Gl ifSetting
fieill, TSR LA O .

B A AANR: xcor Ml yeor. FLIIARNR 2 BEEL, Hilgfa A bRl LI /L, X
WA T DAL T PL R BRARAT— 5, A @R G AR BL L

FE AN o CREAN g a2 — /NI, B ARSI IRAE AN iy s 2 W), UG AT
RE PR o R e, IX R A I i £ 2 Bt B

Fu SRR T AT LA . B OL S, AU — AN B (torus) , Joid, fH[H]
g8 — PSR aRs a Sl 2k T SIS TR I A, IX AL AR REAS B #47 AH [R) £k
H B 48707 B o — AN T S G 0 L, & I S8 48 ST/ T ()32 b o n DM Set tings
A SR RIS E . WS IR T ) (xBly) WIRISE, A UE A . a5 BT AR TT
T8 A, B A RIS . B TS Wlopology sy .

5132 (Procedures)

NetLogo fir &R & & &V LM 4 . frd (command) & FAPATINATE). GRS
(reporter) iHH Ifik[HI45 R,

LA HaE ISk (“create”, “die”, “jump”, “inspect”, “clear”) , IMZHHK
A PR A TR

NetLogo P % (1) iy 2 FIH 45 2% 0 i JR 38 (primitive) . NetLogoii] it ( The NetLogo
Dictionary) SE#HIH T N & a2 ARG 2.

R H CoE X RS 2B . AR — A4, i oG R to o o6
Hirend AREBIREIISE A & X THIRENG, 5t AT DAZERE R () At AR o b 07 A F 2

VP2 i A FRE S A MASE (inputs) , HUE a2 BHR S 2R PATSNVE T 7 I —L8{H .

Bl7: A fr 2R

to setup

clear—all .. clear the world

crt 10 ;3 make 10 new turtles
end
to go

ask turtles

[ fd 1 ;. all turtles move forward one step
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rt random 10 :: ...and turn a random amount
1t random 10 ]

end

{35 A R Iy R, VR LR P T 25 ) [ 1 R A
TEXANFEFH,

o setup Al go sEH)™E XMIAT4.

e clear—all, crt ("create turtles"), ask, 1t ("left turn") Al rt ("right turn") 24 R
e

e randomfll turtles;E&E#FIRIE, random ffH—NMRASEL, RIEVNTETZS
B — AP (JeAbs2 0 A1 9 2 0)).  turtles iR [P A 2 P agentset
(agentsets Ji [l FHARRE.)

Eﬂ

setupflgo ] LA FADABRE sl 4% L o F 2 NetLogobt A — > — Ik P4 FH— A% 0
setuplIBIRE, B — DR AMEF I —AN 440 go I FE «

7ENetLogo L Ji 5 s B3 4% fir 2 WA /MR = ARPAT, BdRilfa. LA BERI S .
(I RAFEE, WHMEEWAT) « £ LR, WEH A Hask ibradEasiTr] b
I 2o
clear-all and crt HAEHMEEE AT, (A REHEFAEPAT. HAL—LaRRES, #la
set, AJLLHIAN RS FEAARPAT

TE SCHBIFE I I A — L8 =y R o] A o

HHINKIBIFE, Procedures with inputs

PRI T DUR S8 — R NS 3 B0 RS2 N BIRE, 5 SRR 44 i 1 )
[ I3 ASE 4. Biln:
to draw-polygon [num-sides len]
pen—down
repeat num—sides
[ fd len
rt 360 / num-sides ]

end

FERE P R At Ty, AR AT Lk RN DL H G who number Jy i K tH—ANIE 8 WU JE .
ask turtles [ draw—polygon 8 who ]

45 P2 F2, Reporter procedures

LB AT HF, Wl SCH QRS A% - X T 2 R K, — 2 to—report,
MAZto, THAHBIRE X; —RAGIREAT, i repor tiR IR R 4 AIMH .

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

end

L= (Variables)

AR MR (BIanEey) o AR U4 R, AR Sl L AR .

AN R AR LU —AME, AT AR TV ) TR, RN AN
CHME. R, B L HH A H CRIME.

A i FiNetLogo N B ). 1, Fi st — Meolors e, iy UM #H —A
peolori. CRARpIFL, U SIgHOARRGE) AR ERXSA R, FFh
FLA AR

HoAth N B 02 s ffixcor, yeorfll heading, At & FL A2 & W fipxcor Hlpycor,
(A~ 58851 Khere)

PRATLAE CH AR o Sl G T A sh 4 B 42 )R AR i, e AR e i) TSk A H]
global s B, BIXFE:

globals [ score |

fFHturtles—own , patches—own Fllinks—ownZ<fin], & X H KB HIEAATE. L
FrAR A . I

turtles—own [energy speed]

patches—own [friction]

links—own [strength]

FERE RS RSO AR B AR A o i setiy & BEE EAT.  CUERABER, YIMEN
0)

FEAT EARLEAEATIS R AR ] DA, BB 4 Ry, et n] DLTEI, BB E Pk B IK BC
Az A

ask turtles [ set pcolor red ]

AR RO AL I PO AR M 20t e Cl 1 B0 7 i DA R Sl f 500, DRI thfg
AR L R EARRES) .

HABAES T, AR A BRSO AR A w6 Hof. 4.

show [color] of turtle 5

;. prints current color of turtle with who number 5

b TR AR Y Sof —BAFHAN, vl R A4 Rik, Flan:
show [xcor + ycor] of turtle 5

: prints the sum of the x and y coordinates of

89



NetLogo 4.0.2 H F* Fif

: turtle with who number 5
JAEA5 &, Local variables

Jry A B AN AR (IR B AR K — 5 . A H Letan 2B Rl &, &2l fE
AT T A o RAEGIRE R S iy TR, AR S A H A R v BB A A . W RAE L TP A,
fltnfrask i, & RAEZL TN,

to swap—colors [turtlel turtle2]

let temp [color] of turtlel
ask turtlel [ set color [color] of turtle2 ]
ask turtle2 [ set color temp |

end

gii €& (Colors)

NetLogo AR RNEE 720, B—Foe (A 0-140 CAVMUHE 140) Z M%7,
[l /2 —5K NetLogo nJ F B ¢4y [ 1 141 .

white = 9.9

gray = 5 2 9 9.9
red = 15 18 1% 19.9
crange = 25 28 2% 20.9
brown = 35 38 39 39.9
yellow = 45 43 4% 49.9
green = 55 58 59 59.9
lime = BS 68 69 69.9

turgquoise = 75 2 79 79.9

cyan = 85 g8 &9 89.9
sky = 93 98 99 99.9
blue = 105 108 105 109.9
violet = 115 118 115 115.9

magenta = 125 128 128 1299

pink = 135 138 139 1399

PASELEE
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o UEEIAT AT (FEAAS HLAT DL HT)

e &7 black FI white 4, 4 FEAII RN EE 5
o AP PINE R — R, (HHEREE
e 0 Z4iE, 99 4

e 10,20, KR, HEKZELEL

o 19.9,29.9 %Kk, FHilKEAM

KRB XA E S NetLogo [ Color Chart Example A7 A= piifr].

WHRAEH FEANTE 0-140 2 8], MNetLogo &2 4 nokyak 25 140 B EIFFAVu M. il 25
JEPE 0, 165, 305, 445 L5 S # (0, —115, -255, —395 W& o 4R B ficolor B BL fpeolor
I, B RV W R AR TR EHOX PR e 5, - wrap—color Ji ik

WHRARELE B B, S S M, 1 26. 5 J2 26 F1 27 [, X
AN VAR AT LLLE NetLogo HLAE AR (4, NetLogo FRIE (0,45 A A 4 B 0 () — AN T-4E,
AL HEAT BR A ] 52 R 2 U Chue) £E4 (B ERRAT & —/NMAR) o XSRS TT DLk /b2
JE B R RS, RN BE [ IS YR/ RN . O B A/ INEOS S 55— 2 X, I
OAEPUA FNE) 0. 1, 5t 26.5, 26.52 F1 26. 58 ¥ G X 4l

Color primitives, FfoJRiE

AL 5 PUA T ACIE

FAIe g wrap—color JRik.

JfiE scale—col or ¥ BB #e 4 Jy B fh o

JRE shade—of 245 PR AT AN BN (L 2 5 )8 T 17— . ffiliishade—of? orange 27

RGBT (Code Example) : Scale—color #l ¥¥#H7~ I scale—color J5l i ff# .
RGB Colors, RGB Fift,

NetLogo®f i (i 3Rk 77 2\ AERGB (41 / 4%/ #8) » A FIRGBIS T A (L 4R ] LAAF 3. RGB
Bt i 3 A 0-255 Z e B K, #580s  255 W E AR 2 255, HAESNEEZ A, 1]
LUK RGBE 7~ O B E ] T4 P A 2 A5 i Gt RN BE A Fll color, U il peolor) HIATAT i )7
DAL T T AR L 0 0 oA 4lier

set pcolor [255 0 0]

T DLAERGBFI HSB (€8 i /M f1 i /25 )5 ) 2 ] %% 4. NetLogo ¥ [ approximate-hsb#l
approximate—rgh Ko N RGB/HSBWLET #NetLogoiifh, Mextract—hsb Fll extract-rgb
HEAT S ) o AL FHrgby™ AErgb B4, i Hhsb S HLMHSBRIRGD (1) 46k o

A JjNetLogoFith, 2% [a] 1R £ Biith,, approximate—hsb Al approximate-rgbf5 2! ) Eifh,
A REANKHER, RIS R,

R3] (Code Example) : HSB FI RGB 7Y {5| ik R S2H HSB FiI RGB Hith &%
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Color Swatches dialog , GFEXIHHE

COAERTAE LR IAR: . BB, 1E Tools SHIEFE Color Swatches FTIFXIHHE,

| enNe Color Swatches

I whits =9.9994 ! A Praview

gray =15 a 3 PRt
rad =15 1® 18 16,3304
arange = 25 L 2 243 8444
brown =35 u 1 0 3394
yallow = 45 4 43 49,9399
graan =55 58 58 53,0434
fima = 65 8 46 8308
furquaisa = 75 f ) b} 74 9344
cyan =85 a4 8 49,9344
sy =95 4 8 30,5304
blua =105 108 104 1049094
viglai= 115 18 114 119.9999
magsania =125 128 124 129,449
pink =135 138 134 123 5044
i(Cup\r selected cnlur:)lblack ™ Numbers |@ 10 0.50 0.1|Increment y

MAEORE (EEUEIEHD bR, Bt A2 FE S qarsia e i,
red + 2), XFRATLORE RS KRR H . A F A=A PO REE, 1, 0.5,
0.1. &N 1, AAT 10 NI, 0.1 FHEAT 100 ANEIfL, 0.5 &Rk E .

1EK (Ask)

NetLogoMask g, LA AEE A HmL. HEEAPITHImSBME TilfA L
(context) o HI FII=FM =z —@ gt N

o A FH I I AE B H S PR B Turtles",  CZE 424 R BIACHE R b B A W fa 0 A T
o FEMAHL, TEFRHI SRR IERE Turtles", WA B2t T A W4T
o fiif] ask turtles.

FUIS B WS R, @A Raskoll g2 . A fEask N IAUIER I W S AT
X LA —AMENetLogo i F Hh 4 ] ask 4] 1
to setup

clear—all

crt 100 ;; create 100 turtles

ask turtles
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[ set color red ;; turn them red
rt random—float 360 :; give them random headings
fd 50 ] :: spread them around
ask patches
[ if pxcor > 0 :; patches on the right side
[ set pcolor green ] ] ;; of the view turn green
end

R UK FE B TR 2, el 96 % Code Examples #77o

TE WG HaskildRET A, B ILA BT A EERIT 4. Tl faskil#
ANt LR BT A . IR %sturtle, patch, link#1 patch—at /&2 8 H A
Ko

to setup
clear—all
crt 3 ;; make 3 turtles
ask turtle 0 ;. tell the first one..
[ fd 1 ] :7 ...to go forward
ask turtle 1 ;. tell the second one..
[ set color green | 7 ...to become green
ask turtle 2 ;. tell the third one..
[ rt 90 ] :7 ...to turn right
ask patch 2 -2 :: ask the patch at (2,-2)
[ set pcolor blue ] 7 ...to become blue
ask turtle 0 ;. ask the first turtle
[ ask patch-at 1 0 :: ...to ask patch to the east
[ set pcolor red ] ] 7 ...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 ] ;7 ...to become blue
end

B BRI AT who number5, 25— 0, N2 1, WRKIEEHE. turtle J5E
it #4548 FHwho numberfE A, IR[FIZHE . patchfiEHR 5 #3f Fpxcor Flpycor, iR[H]
AL EL A o Link JEEAE FH A/ i 20 £ ) who numberfii#i A\ . patch-at B 5% —
T offsets, Wix, yJ7 I BIBEES . I HLE Sk 0 59 fa 203043 & - i (A LT i
LR BB -

WA IE RIS . PO BESR eI PATENE . X K B — AR RS
(agentset) MWL, T E4nR X MES .

MR A EREEPIT 2 A A, A YA ERPIT AR m A )G, AR T
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—AFEEPAT A FAEPATE, RGN AT, e S B, HAAS:
ask turtles
[ fd 1

set color red ]

MRS, g, e T MR E). AL, -
{HJE 5 X
ask turtles [ fd 1 ]

ask turtles [ set color red ]

ECHT ARz, SR, AR,
G&A o5 — M A HMask #4, 2% FififfAsk-Concurrent, )

FIRE S (Agentsets)

Jida S, EARE G oL EARA RS . ARG AT Lt SO B4, HR
R 7] I, 55 — T R B ) 4

TS WESTC R BATATAT R E M, SO BENLHES o A5 AL FH IS8 2 A (] 1) BEATL
J¥ o IXATAREE ST B A v 1) AR AT s AR R (BRARPRAEZEXAE) o DRIA i IR 0 L A2
BENLIT, AW EAS RS HES 1.

PR A ENIE S turt LesIR M FT AT HE (A ) EAALE S, patches /2 T BL T A G 244
5, links2 A BEAH I EA%ES .

FARGEE M E AL TR v] LRIt by B2y f, | B2l B sl SO 4 Bl (1) 54 o 491 T,
A ALt BipxcorBERt 5 BEERIG LY, BUE MRS — R RSO L L, B
0 S fMEREES . XA U fEaskh, s AR AR S VE N AR5 s 1

i ] turtles—heref &> 247y bL A L BT A HEEAM N EAAES A turtles—atf3
FUFE I HAL B x, AR R A R EARSE S T turtles—onf3 B4 € L B IR
G, BB S 45 MR /L A — By iRt S

R R IE E ARG T

;; 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]

;o all turtles less than 3 patches away
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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

AL M other Uk I EARHERRAE SN, 2T
O T RS E, ATRME Lo, il

i ask ikEFARES KT AMEF

] any? EHEHRESRE NS

i all?  EHEZ M EARSES IR AR L 51T
] count 733 RS EAMEE

] DU — L 58 53 0 1) A -
f# fHone—of FEAE & FRBEALIE — AR, BlUnFATE— N BEHLE PE i AR 4k

ask one—of turtles [ set color green |

B L BRI E KA BL A AR B

ask one—of patches [ sprout 1 ]

{fH max-one-of B¢ min-one—of IR NTEbrE ANBSE P EK.  Flafs)
I E i

ask max—one—of turtles [sum assets] [ die ]
{fFHhistogramiy & MM— MK T EHESWETE (HSof —i)

8 of 19 2 AR EE A TP RS AR — R I - AR5 1 H list I 15 i — L8 55 (55 T 1 (T List
w30 P, Wt T s,

show mean [sum assets] of turtles

i turtle-set, patch-setfllink—set & #FMEZAKIFBE ERE R FEARES .
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i = 8 = A B S R G A,
] member? MR E LR ERT D ERES.

XU B R . AR PR L IR 2, JE N LAY NetLogo 1] ML 3RkA54T X EAREE G IR G
2R

¥ NetLogo 1] it B, FEANJEIE 4% H T ARAL T8 2 161 7. AR T NetLogo 4ufE
i, B HBE AW, FEEEERE A A IS M M A3 (5 . AR
MNE B B, A R IE AR, SR 73R RIS Thae, Jf B ARTE = 2K,

RG] Code Example: Ask Ordering

I T FRAT T3 A 3 S R AU, RECHRAN—HF o G R T2 AR TR ARG i 2 O
Rt AL (Qist) , MAZRESE. ZF M list #5).

#3E(Breeds)

NetLogo e i/F & AR (breeds) MIMGfaEsE. & X THFZE)E, nJBLbENTH AN
BT M. BIaAEPAPZE: 2 (sheep) FUR (wolves) , iEIRIZFE. BUE AN[RIFHISI1)4E:
L FNATIE, NENTE, 4855,

TEBIRE T4 Fbreed BT SR AFPS, a8 SCZIIRAE BT IR 2 i

breed [wolves wolf]

breed [sheep a-sheep]

M AHOB G IR R B L, SR tur t LeIBFE o ST I, Fh2Epl 5 A8 HI R 8O A FR48

A LA B S AT H B BB LR R4, filtncreate—<breeds> o HARMIfHH HEIE
A4, Wi<breed> o

TR e SR P g T e ITER B 123 2 SR I o 5 8 SRR RAE S 5 SCRgAPE I
Mo ETHRAIE R E XRE T F RN L.

HORE ST AR R T, R EARAES A7 A T . LIAGRE EAALES 1)
g, BUEX R THEREMES S EaTH T .

— H3E X T 7 (sheep) XA, HoAh i — 2835 )56 B 3h @) & . create—sheep,
hatch—-sheep, sprout—sheep, sheep—here, sheep—at, sheep-on, Fl is—a-sheep?

Pt el H sheep—own & MJ& T MR A AL R

=GR R TEREASGFE RN RELES (A turtle’ s breed agentset is
stored in the breed turtle variable) o Kl AT DA IE G ) Fh 2k

if breed = wolves [ ... ]

WA ISR RS . IRWA—E —FE TR, BENLIE DI

ask one-of wolves [ set breed sheep ]

{fH JE i set—defaul t—shape & TR 54 FREC R K . 2 W T [ shapeifi 77 o
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N M AR N T
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 |

end

RIS ¥ Code Example: Breeds and Shapes

FERI AR (Link Breeds)

BRI SRR AL, (HA LX),
FAEE MR, DA E A ML ST, 59T H directed-1link-breed F1
undirected—link—-breed J&id.

directed-link-breed [streets street]

undirected-link-breed [friendships friendship]

—HARGIE THREIEE, SRR R TR R, R IRR . (HE, ATRLRINA
HIBEEMIC B, HAREE TR .

Higtarh BN, FERRFTREPLHOLAMAEL, PRIV 2 B A & RIS 280 H A4,
#1<1ink—breed>—neighbor?

—HEST LA M E, R AR ER B8 ] . 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
—HE X T L s, NI RaE B3 create—friendship-with

create—friendships—with friendship—neighbor? friendship—neighbors

friendship—with my—friendships

LM A, BEM SR IR deE TN BRIy, Kt friendshipsfE
streets Lifl CHHERIZER R, EATE— M) o AL <1ink-breeds>—own A &M
273 53 7 W] AR

Bteta—FE, WA ASCRBEERI MR . AR1T, ANBELEA RIS RIREAR N R, L rE
Firh RN AT PSR R S 1 B

ask one—of friendships [ set breed streets ]

97



NetLogo 4.0.2 H F* Fif

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

ffi Hlset—defaul t—shape ¥4 & AR5 e E MR P FERL R ALK .

AL F Code Example: Link Breeds

¥&4H(Buttons)

F O R4 AR DT AR AR AR A . — R S DA — AN setup "4, B H Y]
WIRE, 1BH A go  Hi s TR . — LA 5 22 J Tl BT A AT A o

AL S 28 NetLogo A0S, 4% Mg AidiatT.

FoA n] DU — IR P B AR, G f il i 2) 18 / ANIE " Forever " Wk dee o — Ik
FHPATARS —Ik, ARG IR Rl R AR AW Z PATA, H2ESstopir 4,
B ML e N, ARSI B4, TR H BT se EE A R A

— M A A - g . B4 7 go” INFEH AT AR A2 7 go” s & U “PhAT
go BIFE”  (BIREAEBIFE D E XD o HE A DLgwiizdl, fWA—"Ex4% (display name) ,
Won A I b W RAR AT L B AR AR Sy i ) iE, v R E — N4

FEFE ERNARRS NS, A58 @ WA EAACKRIAT « W LUEREMESE . P, I kL
R e Can SR AR it G 2 B BAT s, W S E s 1A, RS
W5 A T askiiy SRR L83 FL R P AT B01E)

AR ANy, AT AR R R, e NP SE T T ] i SRR AR, TR
R — EA T R TIRE, BRI R TR (SR dziedl) o PREEEXTIERR, 5
i LR R A AR AR AT H

WHELURF (Buttons take turns)

A AR AT 2 AT PG G0 T F L 0P AT, BRRR R A — M AT .
A PAT S E RIS G, N — M AT .

NI, T setup” AN IR PR, 7 go” i K ATk .

B F#1: $% R setup”, £ setup” FALHT VRI$% R "go” o S5 H: £ go” FFUAHI "setup” 5E
Jo

BlF#2: 47 go” A T4 TIRESKS, % Fsetup”. Sidie: “go” SEMAINEIN, SRIGH

i7"setup”, RJE"go” HIKIEAT

B7#3: RN PN KA L T, 8558 Jh M PATAS ik, K55 —
M PATARS 3, WA AT

W R ML A TEIE,  WIARZH L IC AT .

. LMK A IR, Turtle, patch, and link forever buttons

S BB SO BERKAVESHL, S0 R & B A S 1LY ask A
WD . RA P BARIATSE ask HIaT& )5, ask A58 R EAIFATHAT 72
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I, EAZ T REAN A, (Y ask G50 R T o AR, PR FIRE I K A P4 v 9F
ettt R BA M ask, BEANREREL LA AW EZ AT S B, FIAH T 2 AR OF
TREE AFE,

H AR e rp A R AR D R IR e 0o BSEAE A 73X /N RE ) AR AL /2 Sample Models
H1 Biology #731) Termites, HA”go” B fKAMERAHL, PR AL (termi t) 4H Lk
SLIBAT, WA RS . KR, B, BN E—ANEITE, SN AN KA ERL
Bl CWERERAMEIZHD RN A K AR A IZAT .

H i NetLogo B IMEAL—AN K AMEREL A 3 53— AN s, KA N Esie.

H|FE (Lists )

e BRI, AR RO — DU R, — BB B AR/ H . PR
REfAif 2 05 5, HZO e e — MR B . SR I AT OB FIR A £ 24F
B BEREES, BERY A

FNZAFAR AT AT (8 B 65 BT e Wi B0 2 ARl T =R R, TSR AR
i, NHMEHZ IR S, ALUERL T X5 T REAME AT A RIS
NetLogola #iNetLogo Dictionary¥lt T 54K A KA EiE,

iy

HHH|FE, Constant lists

T E SR L TR R R T — MK, BRiXFEset mylist [2 4 6 8],
TR ME 23 3 I R R O7 X e 0 B RS BUE R 775 SR I A1, LA 3 BRI 513,
w2 4] [3 511,

(A A#AN, g — sk, gl 1.

Y76 %K, Building lists on the fly

S AR A AR [PHEAA R P T AN W B e 104, ZA I L st ds. List
TR AL A AR S SN, BATIR RS A, IR MIE NS
LR EAE A BENLE AR, A T R AR .

set random-1list list (random 10) (random 20)

fpyaafrif i random—11ist & b WA BN LEESOE K1 513 o

PR ERKAERNIR, AL ListifE Db T2 TANMASE, (HZ DI
AP H IS SRR, Fln:

(list random 10)

(l1ist random 10 random 20 random 30)

TEZ{5H, U Varying number of inputs.

AT LERPR I F L ] LUE R n-valuesti 15 8- IR A 5 (0 BIEE , ‘& RVFIRE RIS B4 € 1
A AR E KNSR . PR LRI R, SV P A, VF 2 BN,
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£45, AENetLogoi Mt T il PELN N 2%

Jithof FIRMFMESAIESIL, ekE—DyR, Hh R a4~ F 448N H 25 E it
A . GRE ST LUER MRS, SEARMKRIANL - H2 0 BUZ Hito-report ¥
SR o — R e

max [...] of turtles

sum [...] of turtles

fariy
AN B ale)

43

{fi H sentence i] LR PN FIZR AL A B— AN K813 . 5 1ist—FF, sentence— AW
MIANSEL HWTUEEERZ AN MASE, e AN ERH SOk,

A F|F I, Changing list items

BOR L0, SIRARE S, (H AT LAEE T IR SR BB 136 o an RARHIF AR B e A 513,
ffifset. il

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]]

i dsreplace—item A = AMHIAIL, 95— THRE IR BB TREBE, 025 14,
1 BAE 2 A, e

LHESIRR MM, M lput.  (FputfEFIZRE &R N1

set mylist lput 42 mylist

: mylist is now [2 7 10 Bob [3 0 —2] 42]

WIS TR T EATR? but-last (%5 Rbl) ik [HIBR R 5 — WA F113K

set mylist but—last mylist

: mylist is now [2 7 10 Bob [3 0 —2]]

R BERR 2T 0, BIAIZR A 2,

set mylist but—first mylist

: mylist is now [7 10 Bob [3 0 —2]]

VAR B P )5 3 TRANZRI S 3 T2 B 90 B A TR AR A HHR A 4113
[3 0 —2]fikikLitem 3 mylist, #RJGreplace—itemm] LURABRSIERPHIZIR . LG
AL, BT

set mylist (replace—item 3 mylist

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

¥FRHPF, Iterating over lists

FO N IR JCF AR IR BEAT TR AT, Ml foreach iy & Mmap i i1 4% -
foreach HIARXFHIR AN U SAT A2, MK A ST OISR M iy 2B, Wk
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foreach [2 4 6]
[ crt ?
show (word “created ” ? 7 turtles”) ]
=> created 2 turtles
=> created 4 turtles

=> created 6 turtles
i 2 P AR B DORAE A SR ) 2 i (E

HZ K Fforeachffi+:
foreach [1 2 3] [ ask turtles [ fd ? ] ]

;: turtles move forward 6 patches
foreach [true false true truel [ ask turtles [ if 2 [ fd 1 1 ] ]

:: turtles move forward 3 patches

map 5 foreach#H{L, (HEZEME . BB ASE ORI — D HADR &4
Yforeach AN, R&ELALAT, WT:

show map [round ?] [1.2 2.2 2.7]

©: prints [1 2 3]
mapi& [H]—PFNK, AT A SR T TN RS 2 g R . A 25 H 1
ENET PRI

KFmap ) 53—l
show map [? < 0] [1 -1 3 4 -2 -10]

:; prints [false true false false true truel]

HAEAEERAEFEAN FIR I AR AT F foreach 1 map. A7 75 2248 F H A R, Wirepeat
o while, PLRIHBVI%E.

JfiEsort-by ik Smap Al foreach#H{ll, {HHTELLE ARG, MH T HAREE
AZE2L A 22, A2
—>sort—by Il :
show sort-by [?1 < ?22] [4 1 3 2]
. prints [1 2 3 4]

A BB, Varying number of inputs

AL AR T B 1K) i S TR S 2 A SR BCR v AR . KRS DL, O T4
T— RIS EMA RIS E, JRER A S B 04 A S fhi ok . —26f) 1
e

show list 1 2

=> [1 2]
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show (list 12 3 4)

=> [1 2 3 4]

show (list)

=> []

TR LR IR a2 HA BOA S = N, XA HFE S o AIXMEE IR TEAA List, word,

sentence, mapflforeach .

F14%F, Lists of agents

DAY FAT IS T AR5 2 I , BRI ERAS—FF o G SR = AAAT 142 [ 5 1) It
FPHATENE, S A BRI

P T E A Rt sort Il sort-byIHEH)
sort Mlsort-by A FALES AN, GRE—DPYIE, B EERES D RIA E4,
AH 3 AR 78 M7

R A FEARA S BN Hsort, 192124 who number 4/ PHES I F K413 o

WERAE L FEES LN Hsort, MRIREIEMARIA, M ERITFHSIR A S,

WERAERE B ARG BN Fsort, 192102 et end] 4% end2 T A FAIIRBES 22, 0T (1)
T (ties) FyMENFPSE, HMPSEIM A BT HES o

R RS, T B freverse Ml sortZH& Lk, fillilireverse sort turtles.

TR ZE A AR UE ) FAE RS, 75 24T H sort-by.

VIREE

sort-by [[size] of ?1 < [size] of ?2] turtles

13BN R F g oL T size TP

EXREAEFIFE, Asking a list of agents

BT FESNRG, nTReEE KANK P PrA FERPATEME . Tkt & f foreach il
ask e, FIXFE:
foreach sort turtles [

ask ? [

]

X 4% who number FHFAKIKIE KRB, 7 turtles” ek "patches” i, i M E
i BB ARG R BCA

WX foreach, FIER T EARFUTHAT ask HamS, MALIFAT. —4F
EPATE S, AN GIAT

ANBEE XTSI Y ask, askHBEX TS SRA T4 TAE.

%)= fE, Performance of lists

U RAR R RAL ISR, Rl i KA, AR ZEH1IE NetLogo % M8 BRAF (KL,
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EFERET RS s AT A TR AR

NetLogo #| & iR . XM EHURTE, SR I REE LR P IHEDT, BNk
FHE—D Ak, AR Hln 205 100 I, NetLogo AZE R F I 99 Til.

XA A TR R AR (R R e, e IS K A o first, but—first Mfput
BRAEIRDE, ANERA 2K, (R RAH R DAl S8 i A in— AR @i a1 2, il
A fput 22T lput. C(WERFRMINT SRR, UM Hreverse REEHIFR)
lengthfit & &5 AR, NetLogo i ERERFIRMACE, KA H

KAHFR R — SR & 8818, ®i5item, lput, but-last, lastfll one—of.

#E (Math)

NetLogo M BT EAE AL A B A2 XORE 7 s 8k, 18405 TEEE 754 b, SANCH 64 f7,
U SAL, 11 A e, 52 A%, 407 WL TEEE 754,

NetLogo MEEHZAE I B /NG 43 18 3 F1 3.0 WXl GX 5 AMTH WA —2L,
{H5 — SR iB 5N, A7 S808 350 BT U X A

NetLogo FT EV it EE I B BRI 7. 07

show 1.5 + 1.5

observer: 3

11 e BEREEL IR oA F iy A /N BRS04, U B i B e NGRS 7 5 5. B, ert
3.5 A 3 AN, BIIMI0. 5 2

BT +/-9007199254740992 (2753, #7 9 % 10 ) 15 k%) - HEEIHE HTE
AeglEIBATHN G, HATRESPURRRE, A 64 ALRRWI, o 1 fissd AN HOCKN, 2
SEAR 250

show 2 60 +1=2" 60

=> true

R NGy, Wb — m B TR AR S A NF IS 3, A AIE B 43 2D
REREfR N, EHEARE. Hl:

showl /6+1/6+1/6+1/6+1/6+1/6

=> 0. 9999999999999999

showl/9+1/9+1/9+1/9+1/9+1/9+1/9+1/9+1/9

=> 1..0000000000000002

FEAAT 2 A TG 55 R B AR B M A E 25 5 RSB AT R iR

Bl 8%, Scientific notation

TRREAR/ D BB A R 2R, filn:
show 0. 000000000001

=> 1. 0E-12

show 50000000000000000000

=> 5. 0E19
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BREEEOEFORMEGEE “E” YU, R 10 LR il 1. 0E-12 w2 1.0 3L
10 f)-12 %

show 1.0 * 10 ~ -12

=> 1. 0E-12

FEAR AN FL A AT A TR 7 v 02

show 3. OE6

=> 3000000

show 8. 123456789E6

=> 8123456. 789

show 8. 123456789E7

=> 8. 123456789E7

show 3. 0E16

=> 3.0E16

show 8. 0E-3

=> 0. 0080

show 8. OE—4

=> 8.0E+4

XL 7 REoR T AT o BOR o I ABCE R BN T-3 BORT 6 IR EE R R .
NetLogo 340yt F-9007199254740992 —9007199254740992 (+/-2"53) &t v] LU 2411
CRTS

show 2 = 60

=> 1. 15292150460684698E18

WNEN, FREE KANGHEAT . ITEIEUE, NetLogo B2fEHKE E

show 4. 5e20

=> 4. 5E20

#E¥E, Floating point accuracy

K124 NetLogo HHFIIE 52 BRT-I7 sl B0 —1EIR R, A I SAF BRI 25 5. 4l

show 0.1 + 0.1 + 0.1

=> 0. 30000000000000004

show cos 90

=> 6. 123233995736766E-17

RXIEVE R SR A T 8, A A8 PV B 2 R 5 A TR A 1) 8

T G PR R B E, BN SE e gy, — AN AR AE R FAE S ()
FE LRI BREL 100 £33 7T .

WA 8, AL R A fx = 1 [ ... JIXFFAHSE LR, T Ref
— AR, WERAAL abs (x = 1) < 0.0001 [ ... J.

34b, Al precision®] PG A A5 E 7 Wik o« NetLogo ) AR ai MR 40 15C & 1) /N 47 0
AT ENG B .
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FEHE (Random Numbers)

NetLogo ff JHEABENLEL (THAHUIRIEARIRXAE) o« A H RN, SEhr At
SEMERE R E I o 5 T2 4R A BN R —ANBEN LR 146, IR ] LA 3 R AE R 45 3 .
— X JATIERE B LR 1 3

FERFE R B, Dy BRI SRR b aE 2 S 1) o 3 DR A B2 S 6 1) m) i S P i B
R AT AL 249K, BRI EE 3. Ik NetLogo A OMBEMLEL, AR «s256” nrLd
YN €

TAEJEEANT o NetLogoBBHLEU AR A= ds N —Fh 78O R, T H0n] LURATf 5%,
random-seed# S EM 1 5, BEHLEUR A% B2 A WAL BENLEP 41 o 452 T TR A 2

random—seed 137

show random 100

show random 100

show random 100

RS RHES) 95, 7, 54 .

A NetLogo WRAAH [F) A REIXFELRAE « 45 1 AT 122 NetLogo JRASES SR T ANl
BEHLE R 4. CHHETEH Mersenne Twister AK4E#S)

i Fnew—seed i 35 4 7= A2 18 & BEA LU A= 448 F (R R 118 - new—seed B T~ 4 i H AT
()7 AR S Gr AT AP0 FE R — AT BLE A A AN A [R] i A1

ARG F Code Example: Random Seed

WR B BERHLER T, NetLogo J& T 41 H HAIN [A] = A= Fh 1~ o B IMEAR RN 2] e A
T RN, DR i R R AR L B w R, 20 AT BB B LSO 1.

NetLogH 02" random” i) J&R i (random, random—floatZE%5) {# FHANBENIEL, Rt FbE
A AR ABEN LRSI, FAAES (agentset) SUERHBENUNT, one—of Ml n-of
BEMLIZHE AR, sprout/™Azigta, BT [ 2BENLK, downhill 54 2> FL v IS BEALIZE
—A o DT IXSEREH LR AR 2 BEA LR 7 B 45, DAY o] PRI
random/” AE 4 5) 3 A #EE, random—float /™ IS An i B MEAMEA JLANBENL /A0

A L LAY F random—normal, random—poisson, random—exponentialfl random—gamma.

BN S X 4 2%, Auxiliary generator

FEA AN i 2 A O AR AR T 32 BERLEC R A 4%
AL 2 P A A T A B BE LB A2 o PRI RIS S R AT (T BE AT LB o 55, A
et RN & EB A NN EEF <L A ER P /1]
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JRERBENLAL, Local randomness

PR] B B IR 5 5 o A AN EE g i R LECR AR A RS, (AR i tH AN 2 52
fii Flwith—-local—randomnessit #1i% H ),  FAAK Wi i,

iSfaEH (Turtle shapes )

NetLogo B L &R mALI, EATEMEARILFTEIR, J7. Bl &4 m), mA
T R BRI ) o O< 1 BB 56 4 T 4 JROR i e » NetLogo Sifr R R/ R 1, 1.5, 2
PIAEIE,  IXAE RE NPT

W BT RAFAE AL FE shape ™, TTRAH]setfir B H .

Brifg e NMEJE default” . set-default—shape it i ] SR ERIN TG, Bk BRI FUfp
KHA BRIBIAEIE .
shapes JfIE IR [FIAR iy o] TR Y3 . XIREH, BlanEs it — M RELIE e :

ask turtles [ set shape one—of shapes ]

R dniE 4y Turtle Shapes Editor @ H MG AEITE, SN ETEE BLiE K
TEIARER, B e 2 (i B . 15 S WASTF- WY Shapes Editor #747.

18 5 PR TR Tl 4 56 tH__set—line—thickness i,

AR T Code Examples: Breeds and Shapes, Shape Animation
g ER (Link Shapes)

B it EEARRL, R R B g4 (Link Shape Editor) @& H1%i4HE .
BEEIEH 0-3 454k AT ARG AL, ML T ARIMLR, Jr bk S arr—
FETCE A . BEtA — A shape @&, v LA B AR AFAT—DMEEEDE . BRATEOLT,
HEEANERIN (Tdefault”) ETE, R A] DAME H set—defaul t—shapeffi i 2425 . 1ink—shapes
i 5 A (] AR v R A R R

BEAR - thicknes sy HilHE R TE Hh 26 56 .

BH4hit#ie8 (Tick Counter )

VFZ NetLogo B, INf[A] & — AN ()20 — AN R) 25 (R g gk, RS TR 22 AR —A4
“WZ” (tick) o NetLogo WHEINBhil#ids, FLLRERCZIETT T 2 DMHE .

H AR 2 B s AE LI B CRT U Settings Bagil'er, B K" ticks ™ &l oA
B D)

FERE P rh BRI T I B T B (O {EL, (T ticksiR T 2. tickdm K APt Aasin 1.

DREHTE: BEEDE I AL RR Y left middleflright, BTIIFATHES. BEALTTLON A, I 0-3 4.
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clear—al Iy A K BT Bas BN 070 WS HARRER B AR 0, ARG BRILAh S04, 1
reset—tickstir .

TR ARV I T B B (tick-based update) , tickdr A HHME. =
W —#B MK B FiView Updates.

M4 BHE A tick , When to tick

ATV L1 ek & R ARSI FAT SR 2 5, DA RGRIMG i J 2.
EAGOLT, ML B G oA 5 ISPy, SRIFEFE, REttick e, Bln:
to go
ask turtles [ move ]
ask patches [ grow ]
tick
do—plots
end
to do—plots
plotxy ticks count turtles

end

S ke do-plots 2 BT, 22 BRI T ti cks 81 T M 3 0.
JE B4, Fractional ticks

2R BN BN O FFERRF I 1, PRI 2 e R (E2 Nt ] DU 7

USRI B — AR E, T BT tick-advance it %, 1% i 2N EUE A 0
AZHHRYIN PR S D

FEFEAO PR SR SR N AT 8 YT S i 2 iz 3 o B Ui R A v 1) GasLab #EL (FE
Chemistry & Physics #i73) o IXEGHIMTHOR — SRR AN T (FORS R {EL, RE st 208
— 4.

MEEH (View Updates)

PR R AE T E LD 3 b A B B T (R AR o Y AR S s I, 70 K HLRE
E2IS

MIRA R HEE B AR, EDE NetLogo il NS, 25 VR W B — Bk R) AR SRR .
MmNz LfE, FHRBY . KT, BGRFEEER W EIR 0 ey i
("updating”) K.

PRI A I BT 2 A 18 NetLogo /B4 YRag (] I 58, SRR e 5 4 5% 0 e

NetLogo fi%%: (continuous) FNFET-Hf %l (tick-based) PRI HBALLL, 76 S 1HI T

P PEHTE: clear-all WERRRZ ARG, W HUEILHZ —.
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PSP i o HLREA TR D) ko

JA 8l NetLogo (A AN R )5, BRUGEIELHDFA . SR MY 128 b (1 JLF- AT 4
TR T I B

e OB ARt i oL, i T IR S Sk RS BT I ) S BB AR A B 2 R IR

BURAT 2 N 2 BEAT SR AR 2, U BRI ZIE T b om o WUREEBT R AEEA S
EZ], AR REE BIARS BE IR - WVFELRR R 3R,

SRR MR T, PR, SR A A (] U RAE SR ARSI (A K2, ARIEALE
AR . BB, AR AR .

HELEFEH, Continuous updates

HEALGUPRMIH, NetLogo RFFD BUB LK E (1 IE. BRNKEOL N, Ml s 50T
RIS, RERDEEET 50 K.

RS BT Bh %, HUBTAtZ T 50 UR/AY, BRI ARG . RIE S B4k, SRR
D50 /M. IRIRBCET, JLPA SRR

TEMIRBEE T, NetLogo HUBTIUARR IS, BEE B LMRRINEES) (BAREAE) .

U RN R ATELE B, A HIno—displayfir 4. displayfir4TIF SR, oy i
SR CERARRI P g B s A it

BT HT, Tick-based updates

TERBh s A Tl Ui, NetLogo Vi 2 B AL IR IS [R) A2 Fe /N AT RRAEE ), — AN /N TR) B
M2 (ticks) o RIS OL N ARAS AR 2 AL BB — o Il 2 T I A s R KA
T H .

WERTFEEAMN R, o LAl display iy 25 S8 Cn 2R Al HTs e iy sh 4 dhadk, i
R TRy 3 SUD

A FH2E TR0 BB, ARAS AR I Ehoh 5 o an SR vk B At MK
TEARfEFHdisplay i 58T o

WK T B 45 R, NetLogo axBkish IE W1 0L~ o A AR ) — S8 0 B o SRR 5
R wNE, HIAIE IS SR, Hog ek T L A N5 o R B B g,
I ) o

BRI T B BT, M3 (IR PRI AR i DL A AE Ay 2 v 58 B 2 i
ANBF, M TR PRIAS L g AR EEANHEBE I b () — R PR 4 3G nd isplay & o VAN
HETE IR B 0 7K P 2 B0 A S 5 display fin & o BB R P g Life A2 (FEComputer
Science —> Cellular Automataiffi’y) o HP 75T L B K A4 2 Hdisplay i
%, AReiEH P AR EIE, JRAE R A HERE N B,
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HREFEHHER, Choosing a mode

BB AR L AT
L fEAFTHENLE, ANFER AT PR ST o # — 800w Tl

2. EEEFE PRSI P BERAERN AN Z, AlReSik ) R eEE GRS
3. IBATHEP. W RN B S EE, T AR R kD A B A ST Y
1]

4. DA setupdZHLAHESEIN B, EANZIERT B2 KN, X IE R BA B ERIIAT N .
e 2L, AR A R 2R 2 SR A T Ik AL B 5 3

NS A 42 /) [R) R PRI R TR 3 R FH IR 2 ST o (9 A R JZE 1) Termites A2
(BRIM7E State Machine Example #4Y B, WoR T R Termites B5 NFET MM 7 .)

BG4 0 I 0 SR FH T I e R A0 P ST SR, Oy 1 A T L P 5 Ay 3 A
o MBI E Z AR A T A4 A RDORSER I 5L, A7 )Tl PR Ast . )4 A e 48
BUE, nReE M B4, R AEE TSR AR ). th TR L, 3
(R E QD

#M® (Plotting)

NetLogo &l ifg, ARTTLUELEE (plot) K T MBI R BT AL 015

22 R EEAE S O QU A A B . BRI E N AZATIHE— 4 7o FEBIRE TG
5 (AR 3 I 1B 42 48 BT R A 1R T

TR TS h iR R E 25 8, S WAHTER (Interface Guide)

5B, Specifying a plot

W A LU —ANE R, A4S Lt L (HR R 2 AN EIERE, SR
AL BB E2eifil, Jiik@ Al Hset—current-plotar4, M XS SHEEKNE 4, B
XFE:

set—current—plot “Distance vs. Time”

Jr FH ) 8] 4 06 200 55 ) 2t T I N () (81 42 58 2 — o i SRR A B 2 T B 44, Tl
WE i set—current—plot A, DMFHRXASHIAT. (SR KSR ITEE .

e EH%, Specifying a pen

BB e AT s . DR R RS SOmEE, W B DOT iR .

R LLLE—METEII 2 S0mi 2 . A8 DB g A T HE 1 #8 K “Plot Pens”#4H0]
DAV o R SO IR A4 7 0UHE—, PR DT (104 QR LA P i 22 44 45 0 10 22

XTI 2 LB I, s E RIS m AT 2 8 o RANRE A, A
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. EHAF R, 752 Hset-current—plot—penfi & I _L X5 5 FE &k 1
HI2E4 , RIXFE:

set—current-plot—pen “distance”

H &, Plotting points

S o ] P P AR Y P AR fir & fplot Aplotxy o

i fplot & R4y . Prmss—DrifxEAsIN 0, 5 rih 1, . (WIRZE
(fifafs Cinterval) JEFRIEI HUEIXAEN, fRt ] LSRRI .

PRI PR AN I )0 B — A jU, A plot A 457 (. it

to setup

plot count turtles

end
to go

plot count turtles

end

HRMALAE setup” 1 “go” BIRR LARREAT T 4241, XA TA IR BIZI-E S R4
WIEIRES . FATHE go BIRRG AN 20, A EAETTARIN, X0E D go 425 1R I, JRAl]
132N RS BHTIRE

I R RN AR E Priz sl )=l A yfl, Mizf#H]plotxy .

ARIGSEH Code Example: Plotting Example
HAnZ2 B35, Other kinds of plots

BRINI] NetLogo 24 L AL, B 1) s FH Zeade bl ke

W R AR S T AN E K, §UE I plot—pen—upfin 4. i%r4 K )5, plot and plotxy
NN E, AN 2 E 30 2R A Eim E 7, F4Hplot-pen—down ¥ EIZH T,

DURALL I . R, EEAESTE (bar) , IR m R R . SHE R
R 2. B, . BRIABIAURER.

— s g EE (plot) REUREIZER, PR T EE K BIAR . ] H]
set-plot-pen-modefiy &I R M B, XML TE—MEEMSE: 0 24, 1245,
2 2R

E 7, Histograms

LT SR, TR s A B R R A RO AR [R5 TRl PAY PR 55 e B R A2
flan, BB AT R AR R, T LU histogramdiy &7 AL FLAFE 6 20 A1

histogram [age] of turtles
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HTETRIENEA—2 k3 EHES (agentset) , HATLECR HE{ERY)EK (1ist of
numbers) o

H R histogramdr 2 JEA B R m ADoK, 40 H O BCE m AR
HE. (R, o PAES b gm0, SeRm BB AERD .

FL7 B TR A B 1 56 5 EH 1 2 R R R o AT DAAE S T g AR B, oo 2B RO AT
WA FHset—plot—pen—interval BYset—histogram—num—barsey2 I o2 2 8] b . il
set—histogram—num-bars, NetLogofR#f 24 iy xi N 45 7€ I 4 T H v 55 L 40T RIE b v
.

RG34 Code Example: Histogram Example
SR A E R, Clearing and resetting

ffiFHclear—plotfir TG Y BT R, clear—all-plotsii VG A B . clear—allfiy
LEBRAE R P AR, SRR T B .

WRBERR AR E o gm B, ffiHplot-pen-reset.

T BR DR 8 R A R B 4 e, 10K B s E R OB R E, X
LG BRI\ T A AE S 0L P B 2 i S g R R I g 1. kS set—plot—x-range I
set—plot—pen—color XFEMAS, HARZ MK,

H3h1#2 K, Autoplotting

BN DL R NetLogo EITEM A4 (autoplotting) THREZLGEH . B KIS X
ST YT R R YA R, BRG] (ANARBREE AN AR D B B3,
DA s m] Do

Shy T G S TR AN P T 0 R A AR A, SIS B A e A o YIRS T ) 2
T8I 25%, HEH 7 0 2 G0 10%.

FEC ] BN B ThEg, W mE K % Autoplot . H RTANEE HU—AN AR bRk 3%
WoE / OCH, 1A 26 50T P AN AL FR Al 7] I 1508 o

G E%E, Temporary plot pens

ZHE IR AA T 2 HOH I . (HA SR R 2R oK, T B e b A PR iT
AR o IXFPE LT VR AT A G 5 ARG A S I 2, RS A AT IR LR R AR KR
RET 475K (fiflclear—plot, clear—all-plotsiiclear—all) Ji&, EAfTELNAT .

ffi Hcreate—temporary—plot—penfig A Q& IG N 2, —HAIHE, MHI7%E HAumE
TC5t o 2B BRI BT () FA € TRk 1 A 2ok, A 28y A HOR S B4, 2 IiNetLogo
Pl L RIPlot ting & 43 o

i EH, Using a Legend

R gR RS HEE S /2)i% “Show legend” Eo/sEIWl. i AR L2 K B F 8N H
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K, LEYmERAE T RS2 217 Show in Legend” EINR[I AT,
#5i8, Conclusion

BEAL X2 A A4, B2 115 B2 W NetLogo 1A 3L /] Plotting #R47.
R 2 (AR R S s T 2 MR AR . BA R+

RAGSEMH] Code Examples: Plot Axis Example, Plot Smoothing Example,
Rolling Plot Example

FHE (Strings)

LM TR, XG5k
X515 A A H e, W2, 177,

KEZHKTHIF (List) (5 AL T T 745 5
but-first “string” => “tring”

but-last “string” => “strin”

empty? 77 => true

empty? “string” => false

first “string” => ”s”

item 2 “string” = “r”

last “string” => 7g”

length “string” => 6

member? ”s” “string” => true
member? “rin” “string” = true

” 7

member? “ron” “string” => false

v no”

position ”s” “string” = 0
position “rin” “string” => 2
position “ron” ”string” => false
remove “r” “string” => “sting”
o mi
remove ~s° “strings” => “tring
” ” ”

replace—item 3 “string” “0” => “strong”

reverse “string” => “gnirts”

HE PR L R, Wlis-string?, substringflword:

is—string? “string” => true

is—string? 37 => false
substring “string” 2 5 = “rin”

word “tur” “tle” => “turtle”
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TR IR, BIERE = 1= < O, <=, and >= .

R ANRIR A5, IR SO 91

e \n= Fir
e \t=tab

o \7"= X35
o \\= KR

#itH (Output)

XA o A export-output iz 4 AT LUK BERERAF B SCAF . I RFTZE R
T PRLK B iy o BN S, SR8 SO N (File 1/0) o

NetLogo /A4 bt Jfi th () A iy &2 print, show, type Flwrite , Xe&dar4-Kif
R Edr Al

TR Ly A 40T, 2 W, NetLogo il L4 H o 1 & M F k.

o print ZENGUL AR LIEH]

o show iLfRAEBIGEAD AL A

o type AEFRAE—AT A LIHA A

o write FEAIPME I MU, XL AT LAgfile—read Ml

NetLogofi B th ] LALE LM T A — Mg i X 5, (“output area”) , EAPXIEE S 4
HUL T o W S ZE 5 B IX AN AN S iy 4 oty ff FHoutput-print, output—show,
output—type Floutput—writefii2 .

B X T DU F clear—output v 29 RR, A fHexport-output fFAICHF. Hith
DX 35k [ Py 254 export—wor1d iy {#4F . import-world iAW BR4 H X3, K H P 2 i
HEIA TS Cimported world file) MINE. VRN A Z PIEHR LR i X 2 53
fiy T SR

T ALY AT AL i) X, T A8 H output—print, output—show, output—type,
output-write, clear—outputB{export—output fira, XLy BAEH B4 T,

XHmANmt (File 1/10)

NetLogo $#ft T — 4L 5 AN AT AT L SR i, IXSEJGiB RO ATZE AL file- o

T EAT AR AL BSOS NS, DORIE BRI T 1 AR R HE NS R
H, GBI B Rk Hod AR A Ayt 2SO

i NetLogo BIHAE Y applet EJ s FIAT I, R BE MBI BT AE K H 5% SO S8,
MANRES BT SCAF

RS, AR BT file—open JRIEARE EEAFEANSCME . BRARSEIT TS,
A5 U FCA SO SR AT TR EA T
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N file- R IETRHISCA RO, BRICH] ., B BYHAEL, ARG EHTT
T3t

LR E A file-read, file-read—line, file—read-characters Fflifile—at—end? .
TRAEFT TR AT, X LE S A AT o

fRA% 54| Code Examples: File Input Example

S SR VE S e ROE SR, A B S, EfEfileprint, file-show,
file—type Al file-write . VEEAN AL (overwrite) Hiili. LU, WERBAN—
N OEAEHHE IS, Brgds H e InAE B il . CUn B 25— A0, M file—delete ffl
bre, RIGTITEHT 5854

ARIGSEH Code Examples: File Output Example

AFHER SR, A file—close ZiRovif. WIRBMIBR A, M file—delete .
TR ZAFT IS, SEHfile—openiB ¥, SR )G KM .

;; Open 3 files

file—open “myfilel. txt”
file—open “myfile2. txt”

”

file—open “myfile3. txt

;; Now close the 3 files
file—close
file—open “myfile2. txt”
file—close

file—open “myfilel. txt

file—close

o, WRFNIE BRI, fEHIfile—close-all

HW AN file-write fl file-read {HAFHE, EATHKTERIRAE. 3KENetLogo
W, WU PR, MREEE. file—write MELIfile—read W] LLIEAMEREN 7 Xk
ﬁ%c

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 |
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file—close
ARAGSEH] Code Examples: File Input Example and File Output Example
F P 3EFE, Letting the user choose

JRiEuser—directory, user—filefll user—new—file ik iEF—A ek H 5, 1R
AHSAE P B SO H 5% B3R .

B (Movies)

X3 444 NetLogo BEAUHIR N QuickTime HIGE o

B movie-start T ST MR R, Frae iS4 5 400, mov, IXJ2QuickTime
HU I 44 o

Bn) B O, ff Fmovie—grab-viewikmovie-grab—interface, FI# H E/RFLKE,
JEH R TR G . AR, U] Fmovie—grab- i, ANBEIRH.

PrATiinse e, ffHimovie—close .

. export a 30 frame movie of the view

setup

movie-start “out.mov”

movie—grab—view ;; show the initial state
repeat 30
[ go

movie—grab-view ]

movie—close

HL 2 IERA R HOE B 2 15 il /Fb, Hmovie-set—frame—rate AR . fRIAZ0
fEmovie-start Z Ja FIHRMIZ A 13 E W,
movie-status FIRIIAMUREEFH O T 20, &R Bl —/ MR Y HT i 2 RS 1 715
EN

SRS L EUNBR R, A movie—cancel .

ARIGSEH Code Example: Movie Example

NetLogoHLi¥ & o R 4iQuickTime 3CAF . MApple N & o 3 # MUK FQuickTime Player#k

B
M T SCPER R4, AR s m), ARn] BeAER 28 — 07 AR e AT IR 4 . TR 4RI 2
EHE, AECRARHRGT, AR LR . AHURIRIRAN 35 T —28401, SO R/MEE
BITTE N AT LR AN N AT A 0 A, A5 a0 A P A RS AR R R R I A

QuickTime Pro /2 —2KBELE Mac A Windows & 4G QuickTime HLEIER A1) 7 Mac
45 b, iMovie AV
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L f (Perspective)

2 iR 3 YEALEIHS K M S (Observer) M. ERIART, WLEL35 10 1EZ5 m) i A8 tH:
. LM follow, ride FlwatchiXUEMiiE a2 ride—me and watch—mei iy 2 I
AL E IS o TEERFE (follow) BRI (ride) #al, WEZHE A H b LA —AEM R P
gl)o RBE AR I AE 3 AR TP AT X . 75 3 4ERLII L, P nr USR] Rbs s B R
B, MERBEREECA O g eI . MEE AT MG (watch) B, BEREE— Mg
AN H OB XL IR B Hbr ERZROGAT, IF BAE 3 YERLE S [
HAR A&, LEANEMEA EAAZ AR, T subject it 5.

ARIGSEH Code Example: Perspective Example
#:® (Drawing)

TELzHE 2, ] LAIE T WArid.

ALK, 2 2T PU R 2 EANEAZ R o WA Zam 2S5 10 B .

PRAEE Bz 2, (R CRIFCH ) A Bz 2, WASHENT L )2 o 3 S Al &
o 2 J2 FUR RS MBI

Mt Flpen—down Flpen—erasefiy & 754 ] 2 1H 28 B4R FR . 40 S0 10 2850 (Bl
BRO Mt sh e G mm (e ERERD 2k, B S a8 2 bm A (5)
R, i fpen-up .

RSO P 1 MR R EmE (SRR 207, WA HEpen-size 1]
LR ZR kA . Fri %A Rl 1

R AT V[ SE T A AN, Bl insetxy Y move—to, JITIEIfRIZR B2 Fe b F P A B
) e L 2

XA SRR FE I O R LR sl s (b AT 2 B 7 o VR RO F ] 5543 T2k,
LUT 4 T A . X pen-size &2 .
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stamp A iEMEALE S G N H S B, stamp-erasefE R N L )Z K% .
PPN, M S clear—drawing, (HA[ffifclear-all, &MIER
B HoAth A< )

W NE 1, Importing an image

WM EEE 4 import—drawing FOVFVR MRES: S N 15 21 2 ) )2 .
import—drawing Hi2ftib AT E K1 5. FARSCIUE M o i 5 BAG A8 |, i

import—pcolors BY import-pcolors-rgb -

5 HAh Logo HHE#, Comparison to other Logos

22 JZHE NetLogo 1L 5 At Logo A B AN o
AT E ARSI IKOR AT

o i FRL ) I 2 HEEE IR T AN A TEC T 1Y

o HIRRTGIg a1 IA T, FREmE T AR, MRS, M AbLogoft Hfence i
A R PR #2251 320 S

o HAfiscreen—color, bgeolor, B¢ setbg o nJ LA IR & FUH A B2 AT 5,
fllask patches [ set pcolor blue ]

NetLogo ANSCHFII4 1 D) fE :

o WAT windowfiz 4. A LELogofli 1% iy 2 S AL TG BT T 103 i
o WA flood BNfillfy4 4 (Al 411X Ik

th#r (Topology)

NetLogo A4 TUR A FM A B/ (torus ). f T~ (box)  FE H AL M (vertical cylinder)
FZKPAET Chorizontal cylinder) o MIFIIFEROCH x, v 77 M IRIGe e #h4h o HHFHER
YIEIA, B NetLogod. 1 Z T HIBLE .

INAEPIAN 7 R RlSE, B SR B R FuEf e —ike, A e —E. it i
A A ks IR A ia gt, BRSNS

EAFAEPIA T AN EISE, VR A, e R RES il . EU R LA
T8 ANEBIT, S IR 3 ARG, HARKA 5 4.

AP EAT I R AE— D7 RIS, 05— N7 ARG KPR R E RS, B E
FIAFAE, Wi AR, BEEA SR, ZKPRISE, BUAG S, (B BTN
A&,

ARAG7~H Code Example: Neighbors Example

M NetLogo 3. 0 LUJEAT i B HIRHAE RISE M nT R4, DRI dn R fa I s g 5, i
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R B2 s X TA F o CGREFAS B AN 525 (8] (R 10, ANTTREACAEHE S A AN L ST
HIRF R IEEAT RN, BT AR AT =S 18] )

APRERBEHE I, RIS SEMAL IS . AEFR I b, ANVERE OB RIRIE, IR B E I
AR T

(41.1) (0,1)

(-1,0x  (0,0) (L0 Eziﬂy/’L—Ei_

(-1,-1) (0,-1) (1,-1)

SRMIAE G T BAE A, AT I, B 59 Rl 3 0 A A B L S o AR

(=1,0) (0,0 (1,00

0,-1) (1,-1)

ARALH]F Code Example: Termites Perspective Demo (torus), Ants
Perspective Demo (box)

NetLogo 3.0 HLA R & R R SEAE AL B Seas, e 3. 1 n] DL A2 15 J1 el
58, RIS 1R AN . RSP BREE PoE T ARSI, BIFAE (torus) « &1 (box) | I
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B (vertical cylinder) FIzKFAETH C(horizontal cylinder) o XFEHIAT A, AN
SEMA A (1) B

b 2o RN B T BT “no—wrap” U, g5 A AR LR G T AU S, g T
distance(xy), in—radius, in—cone, face (xy)fl towards(xy) ] No—wrap x4, 7& 3.1
BN AT B SRR, T2t I Yo IX B RS R A RS e LA R AR RV B
BAE. B, 455 pxcor M pycor g Kig/IMEN+/-2, M4 &M T WA M
(min-pxcor, min-pycor) HUyEZE £ FLA (max—pxcor, max-pycor) HCafRI 2 A«

o NI - sqrt(2) ~ 1414 (AEIABIZ K, BRRXAME . BUONEI_EIXPIAN BL
XTAARAER)

e Box - sqrt(world-width"2 + world-height"2) ~ 7.07

e TEHAEM - sqrt(world-height*2 + 1) ~ 5.099

o JKFAEM - sqrt(world-width”2 + 1) ~ 5.099

HoA 275 AT A M distance AHABL. WUERAR ARG no—wrap J5iifs, FRATTE BRI E,
O B R RUE

AL RHERE VRIX A

S, AR RARMEH no—wrap JFUERF, FRSCEREEA B FA R IR . WHRAR
A A Gt A B3R 41, NetLogo H BT A G A, XFEORIG H ¥ 5 irad, A L)
PRAFE, I HAT AT R A B P BRAR AR A o R B RS no—wrap J5UiE, AR MEXTAE ft:
FHEE, B no—wrap JRE RAT PN JT [ #AN B Ge iy A4 i B AT 1)

PRI AT B8 bug. TISRARIE S T no—wrap fl wrap, PRIGFEA R ¥R, BREH
bug. (FATHIRZY A I T JLA bug) » #ll1 Conductor #EAE T LK 4% distance—no—wrap Fl
distance MW F—AMiEREERIZE, XFEMIGHE TR RS XEMEHR T, HAE
R II . FTAE y 7 Plgeth 2R RS, MK &R ME— IEA IR H 77 02 2k
S % e IR B R

W AR 2% no—wrap #r4, WHHIMRA BRI AE g6 T, DA 38 oK 2 A0S 5t v] LA
XPE AR N BB AT IR . ONIR IR &I 2 2m E— 2 A, X—SEEA
MR RRE . D

R AR S no—wrap MHIBR T, (HAREZE T DUAE & o BATTXFEML H 12
PRAUE THAE R AN IS SR °T LA AT

ErEE#HEA, How to convert your model

7t NetLogo 3.1, 55 — 4T JF B 2 I, NetLogo H 3 ¥ & F 1% &L '~ 1
( —screen—edge—x ) 4F Jmin—pxcor, ¥ screen—edge—x4% hmax—pxcor Chy[rlFf
k) o RAEX SIS B LR, HARIE A& B R8s i 25 PO A5 2 T 80
ANEH A 3.1 200, DA I T SRS AR, RIS 1) ven B 58 B b A0 A3 5 (i
BRI 0 B 7 M7 ED o IAEATREXFET , R LLBOE M Tmin, max41G, HZELRIUE
(0, 0) {ARTEE T o W AR B TR B — A AN G IR, 5 S IE AR AR (B A A%

3 ¥EVE:  -screen—edge—x FEIHFLAED A IxAAE, Tiiscreen—edge—xF5 A7 Fx Ak b
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RUGE g op, URAT LA R AR ot SRR LA TR P S IR B A, BILAE 2 AR AT LU IR 2
FEIF 5T o

Code Examples: Lattice Gas Automaton, Binomial Rabbits, Rugby

NetLogo3. 1 410 7 # i J5UiE, i FH X 28 J5UE o S #MME T (8, AR SLA I AR 7 (5 .
random—pxcor, random—pycor, random—xcorfl random-ycorik|[Flfx/pix Ak (xFly) oW
IBENLEL . o 22 BB b HLAT B 2O 28, i Fsetxy random—float screen-size—x
random—float screen-size-y. WIRIEANTT A RVFRIGE, IHAITT . OGP EBITENR,
JR D2 AR LK g fa A B AR R 2 A8 o BUAEf H]setxy random—xcor random-ycor, AHA
b, IR, HE.

IR AT RS, 200 56 PeE MR 1 B e i o N SR T B St A9 B (1) 2 &6
AR,  (FhREET, RELEID , GINEENIRA R R PR A At
FriA G, BCE LT AR EX TR AR S, KRB R A BRI AR AE x iy
J7 M#S AT A A, e &, R x Jrm, A AR, iR A y Ty
), U P I

WERVRAEH T no—wrap, W REARKAMHING . AT REEA no—wrap, A wrap, NI
A FH XA AE U ) AR, R SO T B AE A no—wrap, 11 HAh S 2 052 B0

TEVRIE S T $h 40 30 o S AR A0 P D522 i ARV I o A R A S o5 T SRt A 3R
A REANTARRME . QR LA T BL 7 P8, T e T AR B 2

WERA AW RS, T2 e A R SN B e KA A LA WL
R MR IR CORRERBENL) , WHIRH RS BT , SRR, X LE R
ANTFAT R g AR R R B S, T I f e A T A S LA I T, S
SEd H can—move? R iE .

if not can-move? distance [ rt 180 ]

PRI HT T distancellifE 5t 2 ]I can-move? ik [Hltrue, 150k [Hfalse. X FE L
T, R TIA S, WRERIR A A fi H]patch-ahead 1 !=nobody 40#can-move? .
WA 2, AR R, WA patch-at with dx and dy .

if patch-at dx 0 = nobody [

set heading (- heading)
]
if patch-at 0 dy = nobody [
set heading (180 - heading)
]
XL I 0 7 i b oRP el i, O HOGS el
S B R AmREI T GRE RS, W@+ Conductor BY
Mousetraps)
if not can—move? distance[ die ]
WERALH] setxy MiAJE forward B ahifEfa, WM 20K 4% 3 21 1) bL R 2 S A7 A, Bh
W setxy 25 7€ HIARAR ANTE S 2 P9 P IS AT R o 3 DL TR0 TG BR Y- THI s, 68 HH A 1]
(1) SR T SR
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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 ]
PR 2 LA J LA R IX Iid AR . W1 Gravitation, N-Bodies il Electrostaticss
A HASE RS, R LA A fy L (diffuse) G LARMEME]) » AT HUE
SR R RS E AR, R T 8 AR SR (] diffused W2 4 4D IR H 7Ok
FEAEW UL b o SRR /M S B0 A0 2 R R 45 0 SRATRF R A RS A B ) 2
BB o AR A0 R RO B NI ST SR B — P AT I S B, Wl 1 Diffuse
Off Edges.,

$ (Links)

BRI BN 4, XA FRR Y A (node) , B 2 1)k P /N L2 ) (1)
2. HigtaAm, BRAME, WAEEM T2 B, WAREEREER R S R E .

HWFI XA HEE: Jo) (undirected) 1] (directed) o A H4EEH A (out) BLYRE H

(from) —AHiri, N (into) BRI (to) F— N1 e WA R A AT LA WAL IR
TG IRV BERT PRASY SUE LR A — A, RN RUE 50— N p 2 A o O AR BRI oS R A2 T
[Ef:

i turtles B patches — ¥, FEHAE SR EHE S . M create—link—with fl
create—links—with@y B EE, GIEA [ 5EN#EH create-1ink—to, create-links—to,
create-link—from Fl create-links—from 4. — HZH—ANEEGIE A R s m, WETE
ARATFIZE (unbreeded) MWHELIN—E (FE LG E 2K ) « CREWSCRIRZE, 5
MR o ROMEMBEEATTRA WA, AN WX HISTE# %
RITA R FREEEAET T, WIReI S AT e (2 754 1, LD ANFREE .

HH WA K RIEL T RE"1in”, “out”, “to”, “from”. JCIEEIIEA A XL, By
i ”with”.

BEIAIS, Wil A —FE, AR LUE SUARIFP SR HE . BEMP S DA T8 8 A ) BG
M . ¥ H 5¢ 8 i@ undirected-1link—breed Fldirected—link-breed 7 WHEEFPZSE, 1 H
create—<breed>-with Hl create—<breeds>-with € # J5 In] # fH # & 8, 1F H
create—<breed>—to, create—<breeds>-to, create—<breed>—from i
create—<breeds>—from B v [ P4k

— X AR R IR R TC AN REE L 1 BRI BEA BRI 2 4>, — X 4k
Z AN REAT B 1 AN ] (o) P (R R 2R AT Tl i o 76— AR Z 0], mT AT PRAN R FRR (B
BRI B EE ) 1 1) (R 1) 4%

fi i), Layouts
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1y S Yo 0 28 SR IR — 53, TRATH AR T JLAR L (0B, 8 A0 o
BU . SRR £ Lavout—circle, & BUILSLUL AR, HUBAE L, Bl
LA T

R FESE SRR 0 45K 6 Layout—radial nl LUSKHAHE 7R . BIGERE oA — S,
EWALAUTAE, HE R E R AKL . layout-radial ¥ —MRIE (root agent)
My DS ABEE €O, 0) A, HRIFD Lo BB Bl FEAD 1Y 0 BERARCTY 80 1 PR 1S s i e
B BRI b, 2 B R, R
layout-radial W B8 IR AIRE, S8R0 AP EKIOZ . layout-radial 4
AR AT R NS H,  IXFE U] A A2 B B0 I 48 347 A1 JA o

478 — L34 (anchor) riJa, layout—tutte§ HoAh 4y miAm B AL LT AU A AHIES
Jrota At o SEAE R SRR L SR EAR R IREAT R, SR 5 FoAh s e IR BB 2 N AE IR A7
Ho  OXFREZBIT LR A RERUE) «
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layout-spring M_ layout-magspring fRAHEL, XIVFZ2 MMM IRA H . Gk SURADN AL
12, RN EAEIR Z A BRI . AEIX P FPAT J L, BESLIS ISR, WG PTIE B 1Y s — il
b, WA AR R, FERETETREE (magnetic spring) HL, W RIIGENRIERRN P 5 )T 0
PIA o XL T R R TE R N S H e, IR ARAE 0-1 2 8], e AERIAEAR /N
U AT RERE M 2 AR . R ERIE A K (LR BON FRALD |, SRR A B I ANIE U 25 oK
TE R IR EE B b o WPk s A JR i A — MM /K N S 8 bidirectional ?, ‘BRI
BAEWIANTT = AE 4 Ty, AR G, WA At 44 .

AR T Code Examples:Network Example, Network Import Example, Giant
Component, Small Worlds, Preferential Attachment

H%iEKR (Ask-Concurrent)

7ELLTT P NetLogo, askBRIAZIFF A M7ENetLogo 4. 0, asks&HATHI, RIERR—
EEUSEYEYINT PR

7:ﬁﬁf”ltask*concurrentEﬁf??} XEAT 522 M ask—Ff,
ask—concurrentill 5 (turn—taking) MLHIFBIIF K. EHAEAE —AF4&, KRG EE
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A, MIRIEAT, EBIITE SRR B, AR5 IR MR A k. R A
PAT TG 2.

W FAAPAT AT A gt FORES, B “W0F” (turn) 850, Blangldifgfa, Sok4a
JAR R, WA, AR R RS, (RERSEER SR

fir4forward (fd) Ml back (bk) ZFIFFFAfr. MM Eask—concurrent i, XLy
B MEERPAT . il ) 1 20, #lintd 20 %) Trepeat 20 [ £d 1 1, &A
FAEIFFRIEE UOR 45 A o i SR BE B AN MR, U I 1R /NGRS 20 A — AN k. #ianfd 20. 3
24 Frepeat 20 [ £d 1 1 f£d 0.3,

AEHBRZ D, junpfr st L 1A

LiPfifask M ask—concurrent HIXJl, T IHIKAfr2:

ask turtles [ fd 5 ]

ask—concurrent turtles [ fd 5 ]

Hask, #—ANREARTEE 55", RIFHE AR5 5, -

Hask-concurrent, Frfyfaniit 148, RIGfearst 1 2, -0 Kz 550 T

repeat 5 [ ask turtles [ fd 1 ] ]

RAG5EHCode Example: Ask—Concurrent Example E7x T ask Al
ask—concurrent [ [X il .

ask—concurrent AT ANIFALBER W Hask 4. FHPMm2:
ask—concurrent turtles [ fd random 10 ]
J T ask fFEIAHFEIAT A, Z0E R

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

]

FHEAR— AR “HeR” , fEflwithout—interruptionfir®. Cf L&A
A, llcreate—turtlesAlhatch Ba& TiX4&M2) o

1 Fask-concurrent fRAT A& 58 M E P o 45 2 AR R AR FAR A (AT a6 R, B2
KAEMFEMFE.  (Arde 2 FHAH R INetLogohii A, & € #H Rl I BEALERE 1)

— B TSR AL AN EAOM T-ask—concurrent I TAEZH 1Y o FRATACRUE & I TH B AL
WA R REUAS BLATY AR ko

g

OREETE: RSN 10 25, AT
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L (Tie)

FHERRG PN FOEAE AL, Y NERIB BN IN T — AN B AL B RN T [ 52 2 520 . L2
B —NRRE, L B ARGE OCR, AN A D2 AL

MEEM tiemode ik N fixed” B free”, WAl 1 (endl) I A 2 C end2) HLiHLRLE—
T o WA MM, endl FRIREIL (root agent) , end2 FaME4k (leaf agent) .
Mendl BFHIT (FHILd, jump, setxy2) , end2 A A [KIFE 25717« SR1 Mend2
Bk, AEiendl .

AR T FENE A AR GEC R, RIS NMg s, s, B4 ST
DIBE VEAR B, G TN RS 30 . Ridifg fa s 2 I8N R B 3 (103 F

ARG F A B BA R I i £ R e AR £ I 2 A (R 1R A 82, AR — 2 2 R W e
W tie-mode A" fixed”, MG JT A SR AH A ) &, 1R tie-mode B4 free”, W
IR T I AR

Biftie-mode WJLAHtie AW N fixed”, BiHuntie fiy4 ¥ A none” CHIEHAT
R , BN free”, {fiHset tie-mode “free”.,

ARIGSEH Code Example: Tie System Example

ZANE#E (Multiple source files)

KHI] __includesffifq nf PLAE—AMEIAY HLAS F] 2 AN SCAF

OB AT AN R RIZE, RIIXZSLIGPER, UGl ges B

MORFT AL T __includesfyiAY, BRSO BIATY (1) 5 54K J5 sidiCheck %4, TR
ZHEMEE M includessE ., £Eincludessi B B AT A 55 1) S0 44,

HARAT FFinclude SCAFIN, e H I AE BREDD AR 152 DAL o 40015 2 WL ST 45 B Interface
Guide,

AEART R DA H B A A R 0 () R G A AT BABCLE AR R R SCAF (nls) He, 40 breed,
turtles—own, patches—own, breeds—own, BIFEE X5, SR B IX L fH I L= 6] — A4 5
2506 BIURAEGIRE T =0 T — A4 A8 Emy—global,, RAASREZE FoAth SO 44 B P = 1,
my—global ] AZETH include SCAF R ) o i SR AE include SCAF B A ] Tmy—global, th—#f.

&% (Syntax)
AR T VR B AR,
KB (Keywords)

NetLogoifi 5 1A [ 54tia /& globals, breed, turtles—own, patches—own, to,
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to—report, Ml end, PAM extensions MIZZEGPER)  includes. (N JREANRER 5
e e X, PR bR e )

¥R (ldentifiers)

P B A SRR R AR B 44 L R A4 I IR A R R () KN S AN A4 A
Jail4 C let ZRESEIFMALE) S2RTEASHEES. WEFHTEE 87, U
K ASCIT F4%:

[Lo=k! O+ /%8 " &-]

VD
HETASLVFAE ASCIT FRMERIRAT . (FRATTECR BTN & b 3 epRAE, T RIAE AR
KR e

HSLEPTAS T RIL TR I 5 2 s e R SRR, KRR BT g 23 A ol 2 4w
)5 AR AR AT 2 DR B

Y5 (Scope)

NetLogo ZVu b . R (RIRGIREMRIAD 72 B W iy @ B Ll i) . {H
ABEREX Lo i B L A B RE D ) o

ERE (Comments)

T RNTER TGS, EREAT RN, WA 2T RE.
#Ef4 (Structure)

P ol LLAL RS — Sk n] #E 1) 75 B (globals, breed, turtles—own, patches—own,
<BREED>—own) , WJPAERE .. A5 0 NEEZAMFE . ol LA Hbreed 5B ZANFPZE, il
b B L BEHH L 1 IR

REAIREE Lifito BU to-report PR, RJERBIFEA, LALLM 55+ AL
AL BEMBIFEE L fiend SR HEE 0 NEZ A2

& AR 2 (Commands and reporters)

WA 0 ANEEZ AN, AR R, SR 0 ANEEZ A A A HIFR S5 B
B R A A BN . ARRFF I B AR S RS T (il iath g — MR — AR
5, Ta(blcld) efddf 5 MRIRFT)

Ff A #E AT 2N (prefix) o FA M & XHR S B2 AT 2 HUEMR 42
MR, HEY EREMNE, AREEM S EARESEME 24X Gnfix) .
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P i 2 AR S A, ANE R BB W, BRUCR e S AN . X eie
TAE 2B i B ER Ay A BN, T S H AT AT R R o — SRR AT T AR A
BB, XERARS, FlinQist 123). (KAListBRik 2 M) o 55k
BERAERFBRALSE Y, Bl + 2) = 3 .

A EER NN RN 555 0 A E A md) , s MRE S OF
FEG T —MRERRRIARD o H e U 2 RS 25 AN R A0 Ay & B 2 AR i .

BRERHRSE Y, MmBEdE, Wik

e with, at—points, in—radius, in—cone
o (all other primitives and user-defined procedures)

*, /, mod

° +’ —
0, <=, 0=
g ':

e and,or, xor

5 HAth Logo iy H# (Compared to other Logos)

Logo &/ MAHUITE & FE, WA — 3321 Logo bt . FATHH{E NetLogo 5 HAth
Logo i W 2 AH RIS 4y, 7T UARCAS [ Logo 244 . 44K NetLogo HHAth Logo £ L4 [H]
ZAhb o BE BRI

FKHEX A (Surface differences)

o HUHFIEEAMAHEAN . PEBUAEAE (B4 A LSS, Blndevr
ZLogoH, sin x + 1 #iffR Kysin (x + 1) #HRNetLogoff 2 E HALTE 5 AFEE
B, RN (sin x) + 1.

o and Ml orEdERIRIEA, AR E, ST g7 HE, RIR BIR R
PRS2 2 AN -

o PR HBEAEGIRE DUE X, ARELEmr 2O A .

o ARG ARIFLLAZ FH to—reportiE M. IR [FME M A JEreport.

o B XBIFERS, IR AN LIH[], #lUito square [x].

o WEAAIAbRA.

g = IR ) e TR R RE SIS «

most Logos NetLogo

to square :x to-report square [x]
output :x * :xreport x * x
end end

127
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WEX R (Deeper differences)

o NetLogo st [ EVuH, A ZEENATEH.

o NetLogoW 7" word” ## K8 (LispHMl “symbols). sz nlfigss i b, (HAKEH .
A stringsKA, HLLogoffiFH "word” (M Ty, FA i strings. #lU1{ELogo
B A PLE [see spot run] (a list of words), {H¥ENetLogofRAZi'E” see spot run”
)k [“see” “spot” “run”] (Hi%1%K)

e NetLogo's Mjrun A[#ffstrings, , HARERIESIR, ARVFER € IFE .

o INifAl whileRJ¥EM& M AR RIELL, IRAREH O SCEANTHRIES, i FE X
H a4 R (NetLogo' s fRrunfEiX & H)D

o B ZHLogoH, NRELLRECAE. 2 Logoteflt TAHAME P XM IfE, 7t
VF LA TE AL i RSB B o NetLogodX A THIBE J1 52 B« —LE Py [FJUCBLogo—
K& AR SEERAHACLE 199, 1 sort—by [length ?1 < length ?2] string—list.
FEHLEE SR A FHrun and runresul tA] LA, HAMEHAL 2 ELogo SFE, e AT XS H
MA N FRARAE

28R NetLogo MAAF AL L AL Logo WATMIZHAE, Lrp I i B2 AR EARER T
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IT#$5F (Transition Guide)

VFZ L) NetLogo FRA B AIRINAE 4. 0 BLAEIEH AT, SR, AL ey 2sh.
RARIIHBERIANRE IR A, P FIAEE 2 BeH %

PRTGEE TR ) R BT 2 TR AT 0%, MR 75 22 1 A ) ) A

AR BAFH NetLogod. 0 RIFTA AR, Hatish il 7 ISLEXS I Al Beds i il /) #R 73 o
FESEH 1 B B T AT AR S .

e  MNetLogo 3.1 iT#
e  MNetLogo 3.0 iT#

M NetLogo 3.1 %

WS (Who numbering)
fENetLogod. 0 2 i, JECHEAMIGS (EAA{ENHa A kaho) TTLLTEHHEIRA B A 0

. 7F 4.0, s ASEH, BrdElidclear-all o clear—turtles M2 ¥4 Hik
K06 IX—AR 20— LL H AR 3 Rl i) 3

WEaAE: FEYLE AP (ordered)

NetLogo 4.0 & ft 7 W /™~ W % # iy % create—turtles (crt) Al
create—ordered-turtles (cro), HIRAIER.,

crt B RFrE A FENLEE BN LEEECTT 7). cro $&WUTF 7 BLBea, 42 45 A) k& 43
Wi 7y, S ANy g EdL FEER 0) .

1E 4.0 20 ert 2 AT A SIER cro —FF. RN “H )77 170, 2K
AT ert 5Oy cro.

FE IR B R H H ert A0 5 # AN 1) iy 2 SEBLIG 7 1n BEALAL , #ldirt random 360 Eiset
heading random 360. XfFcrtH N, XL AN,

I TR & RIFR

7E 4. 0 ZHi+ Ohn5) BAERF ol F TPHE R B MUERSIZR, A, + HaeH T4k
B ZPHEF AT R AT Hword i, &SR AT H sentence @il . IXLETEF A2 T8N
PR )B4 T 4R

ISEA T
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print “There are ” + count turtles + 7 turtles.”
B :
print (word “There are ” count turtles ” turtles.”)

e, NG 2P, ff ] SENTENCE .

R IR, XSRS AR, TR P LSRR .

PATVERIE RS SR THIEVE I P R UL IX AR B SRA « FAT B 28R —8k . A
S [T Ab 3 LA B S, FRATT AT LS e AR I 5. RA A L33
A NetLogo MRSMAEFEHE M T o

—at Jﬁi«%

W %% AN A Hpatch—at, turtles—at, BREEDS—at. #H&1¥ Hpatch, turtles—on,
BREEDS-on. 375 FL R AT N (LA R B2 B0 A

(72

NetLogo 3.1 SZHpfi K&, HTOI@MEs. ERJUTEIE. BEA S i,

F NetLogo 4.0, BEZWEEH . WA, L ZAMASEPURI ML F AR, H5EAA 0T
JRTEA TS S M), BUAE R E S I — 3.

R TH B S0P (1) 25T #0075 2 SO A A A A o XA R R, (R
BT EH.

() SRS S A 4R FE R 5 40, 4 B T W, NetLogo Al LA 4% H o B ZE ) Networks
oA — Sl TR, AT — SRR (1) QR SE A

HEWR MR (type) MEE, IRFFERBBRAEM A" Links” R, SRIEHIA
AN AT H R R AT H 2 M KA, 2 W undirected-link-breeds A
directed-link-breeds . ffGE1E"1inks” (41 _ create—links-with, Z%) [{Iax 2 FIHR & 2%
H o AT R RIZE (create—links—with) TR, SRimAE H AR (Un7edges”)
BN, R ETF TR L N RIZ . BRARRIBEMIE A 2" Tinks”, 13 )5 22K 55 (1) B
RA4BH 1inks” .
fir%remove-link (s) —with/from/toCAFELE T, AR NPT K (MdEdie .

it -

ask turtle 0 [  remove-links—with link-neighbors ]
ask turtle 0 [ ask my-links [ die ] ]

JUANM S ity 2 B AN AT AN (5] P 20— At T T A A Rl AT A SR (0 T A

o 0y WiF M layout—spring, _ layout-magspring layout-radial layout—tutte .

oy
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PR B R e AT I B, DN DR RE 2 . AT AT T RE I AR i N S B
links—ownk,

H T REA S, EIA TR AR N ERE OSE SR RS T Sl E—
Ff, ticolor I label o WURVIAGAF B AL E, IAETRLVH SRR A, EIERISE
()t S HLIX AR 7 5D

to—report link—xcor

report mean [xcor] of both—ends

end

to—report link-ycor
report mean [ycor] of both—ends

end

FE I GEtH ORI IORRIG— s, (A 5
to—report link—xcor
let other—guy end2
let x 0
ask endl
[
hatch 1
[
face other—guy
fd [distance other—guy] of myself / 2
set x xcor

die

]
report x

end
T ycor 5L,
W SAARAE T BRI KN 1), BRAEAE ] 1ink—1ength Ml ink-heading$Rk f5 45

%‘g_": Ilofll i%“?;,z

AT —ffof 45K (RS0 (U T AR R & 45: —of CHIEF),
value—from, values—from .
IH B
color-of turtle 0 [color] of turtle 0
value—from turtle 0 [size * size] [size * size] of turtle 0

mean values—from turtles [size] mean [size] of turtles

XA EARGE of, IRFI—{E. X EARESMEH] of, RIFEFIZR (BEHUBY, P E:
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PREEAT ORI .

HERECYIEH IRA ST IFIHBIAR, —of, value—from, values—from[d sl ly”of”, H
FELE A X Le gt AR KR R Y, AR H e, F5ETF T,

Ei{Task

MAERask A2 BATIMAEIFATI . HAifivl, fR—AFgisir. B2— 3%
BATEIE R PSR G, T NEARA T RIET.

HEZask WAREIEFFATH, TAMEH TARFEHLHEILE FEARAZEHHAT, RBA AT
17, ML WNetLogo i WL i) A K 25

PAUH X — AR B SR PR, A P DR BT AT I S AR A B = AR, s
MIFAT A B0 b o G SRR I AR I B 1047, — ] LU i A 1E A B0 b D7 s n
without—interruption kM yk, (HFHFARME T A2 15 LL A AEMR AR ZX N 2o

TfFNetLogo 4.0, without—interruption /AN &A%, BRIFFAYAE Hask—concurrent

CEGHE, R TC K PR 5 81 A A T RS R IR AT AR D o 2 BB AL R

without—-interruptionn] LAFER& .

PAHT” ask” A8 H FRABAUL AT 548 w] LA ik LR = F oy AL H -

e [l ask-concurrentJRiEIMAE ask, £+2IHBLIEAT 52

o {Edr AL EEE M. FL A BUE K KAy 2 BA 1 ask—concurrent

o Rt PUMEUEEK AL B S ask-concurrent

HEEAELEM, askiZHFATH.

FET ZEAG FH IRAT AR 2D, SRT Termites s&— MBS WA H AT+, e
R A NS

WA THEER (Tick counter)

NetLogo IUAEA —AN N B T EF v 4ds, KRR 0 B H) R e

fEH tickan 2RI By, WER T e 1M, WA %S ticks o clear—all
Wil ds, reset—ticks 2k,

Z B P VA R B, (R R A NI A R, W] BAA tick—advance
A ERAEFIE &, W LA B0 . B E R tick-advancef)/£Vector Fields #l
GasLab fE7Y,

T2V A IO R AE FE I T T T4 b CATRUME ] T HL 4517 Settings. . . 444
Bgmi i 2t B, woks ticks” BOA AT AR Hodth i)

VLB B AR

i ZiNetLogo bl I RERD ST AL IE 20 TR, IAERRZ A" 8" ML SE B o " e K ) 7t
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ST A RN A LB AT BB, AR 2 R S8, e A — AN a) ik,
CER FEREAM LG IR st B 34T s 8T . XA IR T S0 R AR AR A Ab, BB LB )
B, WAUd fno—displayfl display <5 #H,

BAWIIRSCRFES B, &2 Ja 8hNetLogo o BRI L. (ALY 22 v 22 HOR AU IR A A
TSR S TRE RN, MR & T B HEE I B8, (displaynf
F -5 B o S8, L D

BATT A TR 2 I S e s an

ANFRITHENUEAN [ (IS AT #84 — B0 mTFum e I 5B A T A

H SR b PR, B ABATTE B T AN E B, vTRER S H
Perm . SUHLE S IR, RN RSB A (G, SR A AT RN
Z TR —IR, BT R

TG NetLogo 3.1 HEFE, XEEN %4 R "force view update” “AJIEMHE, FATH 7 —
AN T A (1 1B PR 15

A FH 3 B0 ) 2% AL AR AR 9t I T AE TR 8 I N7 o DRI 266 1 85 1) B A =
T, setup AN FRAZIH B NS SE I, X IH IS B4k AN 2 b (ff IS5
BB R A LR

U B, AR 2R e (1 2 JORR R A AP R ) SR

RS I 5 B Ak e T ST R A2, R BT I B e Dy e 2 s Tt o R e BAE
TR R BN, AR DR 2 MR SR, IXHEREH B o i)

DR SRR Y B B T B I SR, RIS EAEACURS R ntick fiv 4, S IIALE A .
P T A 2RI SRS B iy mh Lo N 1 -2 58 FE 0L AT 2 SEORT , AT P AN 22 ik A )

A2 e A5 PR3 2 A0 22 T3 2 ) SEHT

T2 TE NetLogo 4. O A5 7Y 5 460 Ay AT FH i 25 RS T 25 S D IR

1.
2.

FES I L) T 2454758 1) "update view:", K% E M "continuously" (% "on ticks"

TEgo I R 45 AUHR 73 B 45 R A Bt ckefiir %o B PP (RS £ 1 el B E 32
WG, B2, XER SR a2 RSt S Bplotxy ticks ... X
FEIAR VY, FAIA A I 2 T s (BT B . 2 B0 AR 2 B i & Th AN RO B o
s, EAEER, AT —SOREE a5, AT SRR ti ke 2 Bl A A 2 1T .

A7 LERR A I B A

1.

2.

WURAA 8 T 4R & "ticks" 81 "clock" B{"time", e, AHRAFHtick
A ticks &S, CWIRBAUEH NG &, {FH tick-advancelfi AN iEtick).
IR XA R RCE T IS, ER, PO TH& LA ME T EE T
clear—al DR & TH AR WA 0. W fEsetupBIFEh A clear-all, fRFFE
Halnreset—ticks¥i &I E2s %A 0

R AEgo Al Fino—display #1 displayPi b AREI 8, Zdeil.
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4, DR AR RPN HERBER SR AR (B i Party, Dice Stalagmite, 13 FH )i A3 Jaj 1) #¥)
LA A R AS FLAEL AR ), A display iy & 5@ b B sEgr, kA Pl
CLA 2T FE

LRI NetLogo WA — ML HT B 4%, W LIRS AT IS — 48, XFEREA BRI
U i

£ NetLogo4. 0, sl 4] HIRINIREIAZ AT, Sl ik AL R B i B /D S BLIX— o
SO SEAE I (8], DRSS (0 5 2, RIS AT (R B R

BN AL EAE T R, SRR, Wahde “IERHEE”

PN EE T, BRI PR A 1

FEAR R A P, MBS A AR D, T ReJ LD A 50— IR IR BB R 2D, ke okl
BRAEATIR R . EEFEME AR S, 7 SRR SEpRs TR R d R AR
NG, AN EOR T Bt A5 K0z o

BRRAR L TR 5 IO ST, DR AN S RN ST, M, NetLogo JUfif 5.
EERTEPA LI A

SIS RTINS 5 Dol P R T R W Pl BT TP B B 200 A RORE H Bt 1 A i — 2R 1)
fr ', BAEAT KBRS B NMEAaEs 0 X2 NetLogod. 0 Bra i), 7ELLATARA LA
BRI 2N, WARER R, MR A ask FIOPTHT EARRIN 5.

4Gz

NetLogo AN DX 7 B MV 8. 18
IH:

observer> print 3

3

observer> print 3.0

3.0

observer> print 1 + 2

3

observer> print 1.5 + 1.5
3.0

observer> print 3 = 3.0

true

(i — AT s RV DX 3 R 8 3. 0, (HIX AN ELAT R U AR AE)

e
observer> print 3
3

observer> print 3.0
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3

observer> print 1 + 2

3

observer> print 1.5 + 1.5
3

observer> print 3 = 3.0

true

FeAr 1A s A D AR TR 52 B3 — AR Ay 1 A7 1T 52
X —B AP UF A& NetLogo SCRRMTHEEEIO HETE K. IHM B &-2, 147, 483, 648 %
2,147, 483,647 (K%) +/- 2 billion), FrHIVEHE+/-9, 007, 199, 254, 740, 992 (KZj+/- 9

quadrillion) .

AT ARES

NetLogo 3. 1 (F1—tb BN AS) 4 R iE turt les—from 1 patches—from, /K61
HEMRES . fENetLogo 4. 0, XEEFIEHH G turtle—set Al patch-set#&#t, EATHER
s K. (Link-set tHAFAE) o fENetLogola M £ X 44 H . 2 turtles—from Al
patches—from LY i ST TR A 5 i

RGB Fifh,

{ENetLogo 3.1, RGBFIHSBE A ] LI# FHrgb F1 hsbilfll A NetLogoifh ., XLLpi 44K
approximate-rgh Fll approximate—hsb, ILZEMIHIASEEH /& 0-255, AN 0-1.

IRAE NetLogo $fiL 52 (1) RGB (A &, [RIMIX S8 J5UB AN L A 20 ) o m] DL = AN e 2 1 471
RWCEATATIOAR G, RAPEIRIE, JIRMTEE 0-255, o 4077 W4 i FE r IS 7 .

LE (Tie)

IHiRA Y tieZ 5231 . fENetLogo 4. 0 /Y, 55— tie—mode®F &, A1k none”,
“free”, oY “fixed”. 7£4.0 tie HIAEEEMAA M RITE, BWE K turtle 1 #l4f ] turtle

0 .
ask turtle 0 [ create—link-to turtle 1 [ tie ] ]

G WARFEE RIS (Tie) %),
HubNet %&

HubNet V&2 %5 F ST AN A7 il /0 S R AR SOy o A AR S N5 7 i, 64
File —> Import —> Import HubNet Client, 4i&KH WA TSN ANFFEEINTKI %
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IR, DLACY B R G I AN 7R EUGOX AR )
hubnet-set—client—interface “COMPUTER” [ “my-client.nlogo” ]

AR
hubnet-set—client—interface “COMPUTER” []

FI R E

IR SEIARA T, FIRA— Lo PERERF IR O T, YA SEL I 4n 15 WawmAE TR rg o
EfputtblputtfG %, MmNy fput st fEsemtERE. Wik Rk RA ) R, 25 e F 4k
AR .

M NetLogo 3.0 i£#

EES

D ARBTEAT N P AN IEA, B2 MNetLogo 3. 1 JT4R, ARG ZRENLIY .
PARTARAS o B ARER 5 R RE N o A RACH MO SE MU, AN IE R A8 AT o iy 8 ok
RIREAREHL LRSS A, B RGNS . A sort BE sort-by H 1AL S (BEML
WY) By EARTIZR (UENY) » AP, WAt ma s &M i) EARSIR" .

[Hl5%

AR R B BAEAL I 5 58, SR NetLogo 3. 0 SR VFAERR &I 58 AR [0l 5¢,
MAEIERL ATl . M NetLogo 3. 1782, WIRANELEALE RIS, 62048 BT K96 $h D fie
ARG o AR1TIE — 2503 T] eI SO R AT T AR TR A o AR R T (1 D BT 20 A7 TR
R, W VRIRERE R A A X B Dh R 3

BEHLAGIHE AR AR

fENetLogo 3.0 BX DLETH A, ¥F £ 88 {f F setxy random world-width random
world-heightBENLEATHEE, ffifrandom BY random—float. HAGMFFEILE, AR TIE.

ChAEA? DU 3T RIGES, n] DL B AR b i (I 5, NetLogo KX if gt
Irielge. (EAEARIGE RS, B x 20y AAFRHE il At 25 RIs T4 % . 1 NetLogo3. 1
BN T ISR . B AR LG A S R KR SN )

TSR e AE R I BB W T A, AT A a2

setxy random—xcor random—ycor
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setxy random—pxcor random—pycor

XA A WA AN o B AN U SCEAE I 10— BEHLA, 55 SR R R E R
ANBEAL LRI o Rl S50 3 10K i £ T A BB ML B A mhoa (05 5

move—to one—of patches
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NetLogo A/ 4 (NetlLogo Dictionary)

R ABCDEEFEGHIJLMNOPRSTUVWXY?

4324 Turtle - Patch - Agentset - Color - Control/Logic - World - Perspective
Input/Output - Files - List - String - Math - Plotting - Links - Movie - System - HubNet

¥k Variables - Keywords - Constants

43 (Categories)

N AL A AT SR U AT R BL R B S E AT, R IRR .
EWRSE A (gt Bufrs B, S SRR IR 5UE 15 iAo (A 3R 4%

W faAE% (Turtle-related)

back (bk) <breeds>at <breeds>-here <breeds>-on can-move? clear-turtles (ct)

create—<breeds> create-ordered-<breeds> create-ordered-turtles (cro)

create—turtles (crt) die distance distancexy downhill downhill4 dx dy face facexy
forward (fd) hatch hatch—<bhreeds> hide—turtle (ht) home inspect is—<breed*?
is—turtle? jump left (1t) move—to myself nobody no—turtles of other patch-ahead

patch—at patch—at—heading—and-distance patch—here patch-left—and—ahead

patch-right-and-ahead pen-down (pd) pen—erase (pe) pen-up (pu) random—xcor

random-ycor right (rt) self set-default-shape _ set-line-thickness setxy shapes

show-turtle (st) sprout sprout—<hreeds> stamp stamp—erase subject

subtract—headings tie towards towardsxy turtle turtle—set turtles turtles—at

turtles—here turtles—on turtles—own untie uphill uphill4

B A% (Patch-related)

clear-patches (cp) diffuse diffuse4 distance distancexy import-pcolors

import—pcolors—rgb inspect is—patch? myself neighbors neighbors4 nobody no—patches

of other patch patch—at patch—ahead patch—at—heading—and—distance patch—here

patch—left—and—ahead patch-right—and—ahead patch—set patches patches—own

random—pxcor random—pycor self sprout sprout—<breeds’> subject
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EkES (Agentset)

all? any? ask ask—concurrent at—points <breeds>-at <breeds>-here <{breeds>-on count

in—cone in—radius is—agent? is—agentset? is—patch—set? is—turtle—set? link—heading

link—length link—set link—shapes max—n-of max—one—of min—n—of min—one—of n-of

neighbors neighbors4 no—patches no—turtles of one—of other patch—set patches sort

sort—by turtle-set turtles with with-max with-min turtles—at turtles—here

turtles—on

Fits (Color)

approximate—hsb approximate—rgb base—colors color extract—hsb extract-rgb hsb

import—pcolors import—pcolors—rgb pcolor rgb scale—color shade—of? wrap—color

¥ F1iZ%E (Control flow and logic)

and ask ask—concurrent carefully end error-message foreach if ifelse ifelse-value

to—report wait while with—local-randomness without—interruption xor

R (World)

clear-all (ca) clear—drawing (cd) clear—patches (cp) clear—turtles (ct) display

import—drawing import—pcolors import—pcolors—rgb no—display max—pxcor max—pycor

min—pxcor min—pycor reset—ticks tick tick—advance ticks world-width world-height

YA (Perspective)

follow follow-me reset—perspective (rp) ride ride—-me subject watch watch-me

HubNet

hubnet—broadcast hubnet—broadcast—view hubnet—enter—message?

hubnet—exit-message? hubnet—fetch—-message hubnet-message hubnet—message—source

hubnet—message—tag hubnet—-message—waiting? hubnet-reset hubnet—send

hubnet-send-view hubnet-set-client—-interface
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N (Input/output)

beep clear—output date—and-time export-view export—interface export—output

export—plot export—all-plots export—world import—drawing import-pcolors

import—pcolors—rgb import-world mouse—down? mouse—-inside? mouse—patch mouse—xcor

mouse—ycor output—print output—show output—type output—write print

read—from—string reset—timer set—current—directory show timer type user—directory

user—file user—new—file user—input user—message user—one—of user—-yes—or—no? write

X (File)

file—at—end? file-close file—close—all file—delete file—exists? file—flush

file—open file—print file—read file-read-characters file-read—line file—show

file—type file—write user—directory user—file user—new—file

F)F (List)

but—first but—last empty? filter first foreach fput histogram is—1ist? item last

length list Iput map member? modes n—of n—values of position one—of reduce remove

remove—duplicates remove—item replace—item reverse sentence shuffle sort sort-by

sublist

FHrER (String)

Operators (£, >, =, != <= >=) but—first but—last empty? first is—string? item last

length member? position remove remove—item read—from—string replace—item reverse

substring word

¥% (Mathematical)

Arithmetic Operators (+, *, -, /, °, < >, = = <= >=) abs acos asin atan ceiling

random—exponential random—float random—gamma random—normal random—poisson

random—seed remainder round sin sqrt standard-deviation subtract—headings sum tan

variance
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#:& (Plotting)

autoplot? auto—plot—off auto—plot—on clear—-all-plots clear—plot

create—temporary—plot—pen export—plot export—all-plots histogram plot plot—name

plot—pen—exists? plot—pen—down plot—pen-reset plot—pen—-up plot—x—max plot—x—min

plot—-y—max plot—y—min plotxy set—current—plot set—current—plot—pen

set—histogram—num—bars set—plot—pen—color set-plot—pen—interval

set-plot—pen—mode set-plot—x—range set—plot—y-range

%% (Links)

both—ends clear—links create—<breed>—from create—<breeds>-from create—<breed>-to

create—<breeds>-to create—<breed>-with create—<breeds>-with create—link-from

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

create—links—with in—<breed>—neighbor? in—<breed>-neighbors in—<breed>—from

in—link-neighbor? in—-link-neighbors in—link—from is-directed—link? is—1ink?

is—undirected—-1ink? layout—circle layout—magspring layout—radial layout—spring
layout—tutte <breed>-neighbor? <breed>-neighbors <breed>-with link—heading
link-length link—-neighbor? link links links—own <link—breeds>-own link—neighbors

link—-with my—<breeds> my—in—-<breeds> my—in—links my—links my—out—<breeds>

my—out—links no—links other—end out—<breed>—-neighbor? out—<breed>—neighbors

out—<breed>-to out-link-neighbor? out-link-neighbors out—link—to show-link tie

untie

B (Movie)

movie—cancel movie—close movie—grab—view movie—grab—interface

movie—set—frame—rate movie—start movie—status

4 (System)

netlogo—applet? netlogo—version

REITE (Built-In Variables)

W (Turtles)

breed color heading hidden? label label—color pen—mode pen—size shape size who xcor

ycor
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BLF (Patches)

pcolor plabel plabel-color pxcor pycor

¥ (Links)

breed color endl end2 hidden? label label-color shape thickness tie—mode

HAh (Other)

XA (Keywords)

breed directed—link-breed end extensions globals _ includes patches—own to

to—report turtles—own undirected—link—breed

2 (Constants)

2B (Mathematical Constants)

e = 2.718281828459045
pi = 3.141592653589793

i /REE (Boolean Constants)

false
true

Fita w8 (Color Constants)

black = 0
gray = 5
white = 9.9
red = 15
orange = 25
brown = 35
yellow = 45
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green = 55
lime = 65
turquoise = 75
cyan = 85

sky = 95

blue = 105
violet = 115
magenta = 125
pink = 135

W2 WG REdR R PR 7> C Colors)

A

abs

abs number
R [B] number {148 5HHE

show abs -7
=17
show abs 5
=> 5

acos

acos number

IR [BI 45 TE B SR A ABME AL -1 B 1 22 (8] S5 F2EEL, Y HI(E 0 31 180 2 [A].

all?

all? agentset [reporter]

R FHIES (agentset) FIIPTH EAXEE M A A (reporter) #IR[F] true, MR
[F] true. fFNR[E] false.

2558 (AR AL IR RS EARHGR PR (true B false) , fMIAZERE IR,

if all? turtles [color = red]
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[ show “every turtle is red!” ]

Ji5M L any?.

and

conditionl and conditionZ
W conditionl 5 condition2 N true, WIR[A| true.
EREIWE conditionl Jj false, WA condition2 (IR AN 4E B2

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

:: patches turn blue
any?

any? agentset
W E FMESIES, RIA] true, HNRE] false.
2EMTF count agentset > 07, {HAERTE & (WHE L) .

if any? turtles with [color = red]

[ show “at least one turtle is red!” ]

7 nobody ANE—ANEMES . HARAEA BB PA EAAMA R A FAAE S 17 753
nobody. (You only get nobody back in situations where you were expecting a single

agent, not a whole agentset) o HIH¥4 nobody MUN any?fi%AN, <S84 R,

1), all, nobody.

approximate-hsb

approximate—hsb Aue saturation brightness
JR[H] 0-140 CANVELFE 1400 2[RI —AM4k, 3RIR NetLogo Zita = [A] v HSB (A i1 34N Bl

AN NAB WL ZIAE 0-255 YU o
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IR A AT g KR —NEAL,  [RA NetLogo Ba 25 M) %A CFE AT A A et . (L AULFE
HELEBSHC A Chue) , XFREANEEIR, ORI B2 v DLARAL, H A ARERIN AR — &
DT R 255)

show approximate—hsb 0 0 0

=> 0 ;; (black)

show approximate—hsb 127.5 255 255
=> 85.2 ;; (cyan)

W, extract—hsh, approximate-rghb, extract-rgb.

approximate-rgb

approximate—-rgb red green blue
I&[A] 0-140 (ANVELHE 140) Z A —ANEL, 327K NetLogo F RGB (A% 1] v (1 AN B4,
AN NAB LA 0-255 JaH P .

RIAIEE AT R e — /ML, RANetLogo BfA 7S (BB QLG FTA l Redith. (S
approximate—hsbffJut B, JR¥EHRGBAERKIL)

show approximate-rgb 0 0 0

=> 0 ;; black

show approximate-rgb 0 255 255
=> 85.2 ;; cyan

W extract-rgh, approximate—hsb, and extract—hsb.

®F, Arithmetic Operators (+, *, -, /, », <, >, =, 1=, <=, >=)

XEIE AR R P SOS AT (infix operators) , #AMHAMASE. EEETHA 4
NS, G HEECEIBAE) « NetLogo SEHLIEMA I 28 ST .

RS o« 3, -9k /O BR, W, AT, > RT, = T, = AT, <=
NTET, >= KTET.

VERWIEIE HAT— R I AN, (HZ W AE SRR T DU — M. Bilinx x
WA, 5h %), EAES,

A LU A His HT LU AR AT
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FCCERE AT U T 44 L% who number, XFECH M EFIN . WAFA LR, Hit
L0 10/MT0 9, L9 0/NT 10 0. Feidit v fiHe 7, S EMmPem s, st Fh
Fb#. PAIBE, link 0 97F link 1 10 ZHI, R4 endl %/, link 0 8 /N link 0 9.
S 2R, WUV EAT AR R 2R G SR e A P S 2 1T, 1A b 2R R R R A A £ R
Hh R B EATHE o

ARG A A A AR BN o AR P AR A A — 28 Glgfasl e i) HAEEHIH
M4k, AHEE.

UERANKIAE NetLogo (SFEMEREARIOAES, BN E455

show 5 %* 6 + 6 / 3
=> 32

show 5 % (6 + 6) / 3
=> 20

asin

asin number

RBI BB ROE %A BIANSHELHE-1 3] 1 2, g5F2 88 16-90 2 90 JElH .

ask

ask agentset |commands]
ask agent [commands]

FEM LA (agent) BEASES (agentset) HATHEM M2

ask turtles [ fd 1 ]
:; all turtles move forward one step
ask patches [ set pcolor red ]
:; all patches turn red
ask turtle 4 [ rt 90 ]
;7 only the turtle with id 4 turns right

VER: RS /] LU SR AT I S BT AT LR o IX AT LA b R DA AN NS i L P A 3 £ 37 5K
P AR, ST FUTUESRT A BL,  AARAKISE A AR AT RS I, RS A

B

TER: AU BLEAE ask THAINZI 1 ARG I BB TIX 64
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ask-concurrent

ask—concurrent agentset [commands]

Y FEES TR AL (turn—taking) HLHHEAIT4 €S, BRI RIAT. S 0%
FEde g rAsk—Concurrent #5457 o

VER: AUH SR ask THAIN ZI M AR A I BB TR 4

50, without—interruption.

at-points

agentset at—points [[x7 yIl [x2 y2] ...]

RIS E TSI AT, %A AL B T ARG BB AR A BL A LA A
BRI AL, SRR LZA ML B x A1y ffs.

AR O EE, WEBRR B S R, R An i, W BUA IR0 AR
AR P AR, R AR R AR BB B, T AN B T A BUA O R

ask turtles at—points [[2 4] [1 2] [10 15]]
[ fd 1 ] ;; only the turtles on the patches at the
;o distances (2,4), (1,2) and (10, 15),

; relative to the caller, move

atan

atan x y

RIE x By i ROEDIME, REEE (0-360) .

My N0, WER x MiE, RIF90; WK x A, ak[E] 2705 WA x 4 0, i
HRIXMRAR atan Bl K5 NetLogo 54 J UM —3. 7E NetLogo tH5E, 0 JraE |,
90 &Av, MmEFERe . (FE—JUATI, 0 &4, 90 /2 L, W EF ek, atan 28—

SEHLD

show atan 1 -1
=> 135

show atan -1 1
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=> 315

autoplot?

autoplot?

WM AT B ) auto-plotting FTHF, WR[M] true, FFNIR[F] false.

auto-plot-off

auto-plot-on

auto—plot—off
auto—plot—on

XX B A B B34 K (auto-plotting) Thfg. M@ HHrid s, Hah
22K ThRe QR x My e B R PIHAT R AN B EIN, S B4

B

back
bk

back number

x
0GR number 5. (AR number A0, W RTHE)

WAl XA IR RN )20 e KFE 8 1 AN, [RIEbk 0. 511 bk 1 #RAEH — AN RIS,
{Hbk 3 FH =AM o

WIS RN AT MO SR RN BT I8 number 25, W R W REBBHIEHOCE, 5 F.

AW, forward, jump, can—move?.

base-colors

base—colors
IR [T 14 4™ NetLogo FEA (8 #4) B 151
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print base—colors

=> [5 15 25 35 45 55 65 75 85 95 105 115 125 135]

ask turtles [ set color one-of base-colors ]

;. each turtle turns a random base color

ask turtles [ set color one—of remove gray base—colors ]

:; each turtle turns a random base color except for gray

beep

beep

[

e HHRENG 7 o RS ARG, LA AR R SET 0 iy S WO AR — A

EUE
beep ;: emits one beep
repeat 3 [ beep ] ;7 emits 3 beeps at once
:: so you only hear one sound
repeat 3 [ beep wait 0.1 ] ;; produces 3 beeps in succession,

:; separated by 1/10th of a second

both-ends

both—-ends

P
SBR[ 1 /0 A AL R A

crt 2
ask turtle 0 [ create-link-with turtle 1 ]
ask link 0 1 [
ask both-ends [ set color red ] ;; turtles 0 and 1 both turn red

breed

breed
WP
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RO AWM BEA . SR T it (BE) A PRI (BE) Mk
TS O TERAREF R o alsE, XA REFUE T AR TR E S turtles 5
PIATHER) EARSE 5 Links) o n) ABEEIX AL B AR i sl B O RS o

W, breed, directed-link-breed, undirected—1ink—breed

%1

breed [cats cat]

breed [dogs dog]

i, turtle code:

if breed = cats [ show “meow!” ]
set breed dogs

show “woof!”

directed-link-breed [ roads road ]
;o link code

if breed = roads [ set color gray ]

breed

breed [<breeds> <breed’]

XA B IR S REAE IR VO A, wtfR globals, turtles—own Al patches—own —#¥f,
EREN AR, BN SEE OZF R ERESNL T, B ABEE CEMIE A
BN A

G PRI

o HORHIFH A A A I BARE S I
o I EAMREESE SUMF A AR

TSR ask —, RFE PRI AT S

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 ;7 prints mice

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

show mouse 1

:; prints (mouse 1)
show frog 51

:; prints (frog 51)
show turtle 51

:; prints (frog 51)

FH U, globals, patches—own, turtles—own, <breeds>own, create—<breeds,
<breeds>-at, <breeds>-here.

but-first
bf
but-last
bl

but-first Ilist
but-first string
but-last Iist
but-last string

RN, but—first [\ /ist PERES MO PTATI. but-last MR\ /7st HRR
R Ja AN BT A T

RPN, but-Tirst B but-last JEIL2ES T TARB IR A7
GTEZ T

:; mylist is [2 4 6 5 8 12]

set mylist but-first mylist

. mylist is now [4 6 5 8 12]

set mylist but-last mylist

. mylist is now [4 6 5 8]

show but-first “string”

:: prints “tring”

show but-last ”“string”

: prints “strin”
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C

can-move?

can—move? distance

d

SR8 E A BENS Y B m) (K T AT EE distance MIANSFhIdPSE, NER[A] true, 750 [H]

false,
BENT:

patch—ahead distance !'= nobody

carefully

carefully [ commandsl ]| | commandsZ ]
1817 commands1, WIS, NetLogo AME FORIRE, T SfMHE1RIZIT commands2s

1E commands2 W] LM Ferror-messaget 5 4%, R 1E commands 1 g5 ARG . L

error-message.
R WA ASEAZ P RIIE T (54 without-interruption —#f)

carefully [ show 1 / 1 ] [ print error-message ]
=1
carefully [ show 1 / 0 ] [ print error-message ]

=> division by zero
ceiling
Ceiling number
RIFUKF25F number 15 /INEE

show ceiling 4.5

=> 5

show ceiling —4.5
=> —4
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clear-all

Ca

clear—all

2

B e 2R ETE 0, M reset—ticks, clear—turtles, clear—patches, clear—drawing,

clear—-all-plots, and clear—output

clear-all-plots

clear—all-plots
ig

EBEA R T 2B (plot) » HEA{5HE S Welear—plot.

clear-drawing

cd

clear—drawing
1]

S W I ) T R R
clear-links

clear—1links
i

T B P B

Jil. die.
clear-output

clear—output

@
DR AT i X, I BRI SCAS . A5 A2 AL
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clear-patches
cp

clear—patches

2

A AT B0 AR B WA, R B
clear-plot

clear—plot

XUATZ ], BT I, WERPTA IR, BB EME (x, v FITEEEE , 8
P 7K A ZE A BRANAR o 253 PETRTZI A1 2 PR BROA AP £ 2 Pl i B X AE L e o S RN B BT
A I 2 e B W2 T, R B K AR, U 10 e B 3 A A BRA

T AL

HE=H

e Pen: down

e Color: black

e Mode: 0 (line mode)
e Name: "default"

e Interval: 1

Y Wclear—all-plots.

clear-turtles

ct

clear—turtles
i

IR BT A i Fa
W HFE B who number, K F—ANEIEE RSN 0.

7 die.
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color

color

2

R IR AR R, ORI FL BB, T A e W e BB AR (. B
H FHNetLogo@ift, (— M) , BURGBEI(S (A7 3 MEMIFIZE) o 40757 WL P 5 re 1R (5 350

4y (Colors section) o

W peolor.

COS

cos number
RIFZ5 2 IR AR 5% AE . AL 2R .

show cos 180
= -1

count

count agentset
IR [E145 58 FARGEA I AR HE .

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

: prints the total number of red patches

create-ordered-turtles
cro

create-ordered-<breeds>

create—ordered-turtles number
create—ordered—turtles number [ commands ]
create—ordered<breeds’> number
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create—ordered<breeds> number | commands ]

2l

QU number ASHifE 0 . Frifeta (0, 0) 4k, JH 14 AT EFE 705 BEE DU, J7 £ 0-360
Ol a

WK H] create-ordered-<hreeds> W3\, NG JE T MR HHREA.

RS T commands, FrifE ta L MEEATIX A 4o A HTX S8 T LA Frifg f A Al A€
7 10 BRAT AT F A ARV o CFTifg f— IR AT B, AR5 LLBEATUUR B3 A £ — Ml fRIE AT i )

cro 100 [ fd 10 ] ;; makes an evenly spaced circle

FEE: HfnLiefrn, A EARA TS (FURAEH] T without—interruptfiy %) .
AR T 4 RIEAE A Hask—concurrent, WA 7L 58 A IRLZ BTAN BE 5 AT AT At I 16
AL H..

create-<breed>-to
create-<breeds>-to
create-<breed>-from
create-<breeds>-from
create-<breed>-with
create-<breeds>-with
create-link-to
create-links-to
create-link-from
create-links-from
create-link-with

create-links-with

create—<breed>-to turtle
create—<breed>-to turtle [ commands ]
create—<breed>—-from turtle
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create—<breed>—from turtle [ commands ]
create—<breed>-with turtle
create—<breed>-with turtle [ commands ]
create—<breeds>—-to turtleset
create—<breeds>-to turtleset [ commands ]
create—<breeds>-from turtleset
create—<breeds>-from turtleset [ commands ]
create—<breeds>—-with turtl/eset
create—<breeds>-with turtleset [ commands ]
create-link—to turtle

create-link-to turtle [ commands ]
create—link—from turtle

create-link—from turtle [ commands ]
create—link-with turtle

create-link-with turtle [ commands ]
create—links—to turtlieset
create-links—to turtleset [ commands ]
create—links—from turtleset
create-links—from turtleset | commands ]
create—links—with turtleset
create-links-with turtleset | commands ]

|

RERAEHE 02 18] QA PSR BRI (1

create-link-with EHIZE M agent Z [AJEIE—MICN .
create-link—to B M MNIHITH ] agent 11— 1.
create-link—from BN agent B &K B, .

MR HOE NIRRT, Fr 88y — D EWES, AR E M EARES H PrHT LR 16
ollfEeae

AR U RSB O BE SIS AT A 2. ITH BE IR AR, AR5 LLBEALN Y 4
TIBAT—1)

TRANRE FIE . AP R LI ANGEAT 2 4 IR e, PTG 24
17 [0 (1 [ R S AT 1] B o

AR G — 4 CAREREE (FIFFSS) , A a A A A QI — Mgt B IERE,
W PS4 T A R o

to setup

crt 5
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;; turtle 1 creates links with all other turtles
;7 the link between the turtle and itself is ignored
ask turtle 0 [ create-links-with other turtles ]
show count links ;; shows 4
:: this does nothing since the link already exists
ask turtle 0 [ create-link-with turtle 1 ]
show count links ;; shows 4 since the previous link already existed
ask turtle 2 [ create-link-with turtle 1 ]
show count links ;; shows 5
end
directed-link-breed [red-links red-1link]
undirected-link-breed [blue-links blue-link]

to setup
crt 5
;. create links in both directions between turtle 0
;; and all other turtles
ask turtle 0 [ create-red-links—to turtles ]
ask turtle 0 [ create-red-links—from turtles ]
show count links ;; shows 8
;; now create undirected links between turtle 0 and other turtles
ask turtle 0 [ create-blue-links-with turtles ]
show count links ;; shows 12

end

create-turtles
crt

create-<breeds>

create—-turtles number
create—turtles number [ commands ]
create—<breeds’> number
create—<breeds> number | commands ]
1

QU number A HifF . SHHfEFAIN T R EBENLREE, I 14 DI BEHLEER

WHRAEH create—<breeds> B\, Bkt L4 e PS5
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RS T commands, FrifE o L AIPAATIX A & o A HTX S8 T LA Frifg f A Al A€
7 1) BRAT AT F Al ARV o Pl f— IR AR B, SR e DLBEATU R G £ — Mg iz AT i %)

crt 100 [ fd 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

R ATy, Hl BARA R TAEMAUS GIUGAER] T without-interruptdy4) .
KR 1T WRIEAE(E Hask-concurrent, WEFHEE (75 58 AW UR L Z Wi AN BE S AR T oA

ALH..

¥ hatch, sprout.

create-temporary-plot-pen

create—temporary-plot—pen string
{25 8 AR A T A — AN Im I 28, I RO Y A .

DA RTAE X — R, KA clear-plot 8% clear-all-plots J&, Frf I iH 2
HRUY o O 2 ) 1E B TR A 4 T ) 2 X A T ) R I 2E

AR T 2 B TP AEAE R A4 (I IS 2, AN P QEFT 2, R A 8 AR 1 2B B4 > i 22
WA AN FE AR A, WIS TR R o

BT AR P 6 2 (IR AR BB R

e Pen: down

e Color: black

e  Mode: 0 (line mode)
e Interval: 1

WL: clear—plot, clear—all-plots Fll set—current-plot—pen .
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D

date-and-time

date—and-time

IR AL 2Ry H AN ) ) P77 d . 5 aCan R, Fra s (field) #EREKER, KFik
FEAN R HIUAE AT BB AR R B BT REIOORS B 220 . (FEARIM RS LA 21k
FERTRESANIA], IXEETIRIZER Java BRI

show date—and-time

=> 701:19:36. 685 PM 19-Sep—2002”
die
die
i
ﬁ%‘%to

if xcor > 20 [ die ]

;o all turtles with xcor greater than 20 die

W oct

diffuse

diffuse patch-variable number
]

EAREEAN LR LR AR i patch-variable W) (number * 100)% JSER) 4 BC R e # 8 MAHAR
FCA b2%0 Number {E 0-1 2 [8] o NE AN, $ENFN) patch-variable 2 FspfE. (U
R—AFLHHIZBIC/DT 8 Ay, FFANEBITRAGE] 1/8 I, RISHIZ LA A SRR

TR —EGEE L, RAERA B N (st iZ a2 IR BT b
AL P — i By i & HLREAE B BN BL A

diffuse chemical 0.5
:; each patch diffuses 50% of its variable
;. chemical to its neighboring 8 patches. Thus,

: each patch gets 1/8 of 50% of the chemical
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:; from each neighboring patch.)

diffuse4

diffused4 patch-variable number
@

5 diffuse RABL, DEXS PUASAIAR BLT AT 1L (AEs B 2R 79D, ANV A28 C.

diffuse4 chemical 0.5

.. each patch diffuses 50% of its variable

;; chemical to its neighboring 4 patches. Thus,
:: each patch gets 1/4 of 50% of the chemical

:; from each neighboring patch.)

directed-link-breed

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

Lglobals Filbreeds Bl —FF, XN BT I RELEBIRE U1K & B4, A T B iR e X
ZHT e EE LA BRI . AT BE S AT R B2 TR . S — NS HUE
SOXM N EH RS A, B oASHoE LA 4. B BRI
create—1ink(s)—to fl create—1link(s)—from, TAfHHcreate—1link(s)—with -

ARAT A& TR e BER S (1 :

o EBERSRY PE I EARES I
o HIERIZEMELSIHIAREA Fbreed
o HIRHEIA P A LT

B L GE BEARE S ask QA GAE i, R TRE FREEA i fir &

directed-link-breed [streets street]
directed-link-breed [highways highway]
to setup
clear—all
crt 2
;; create a link from turtle 0 to turtle 1
ask turtle 0 [ create-street—to turtle 1 ]
; create a link from turtle 1 to turtle 0
ask turtle 0 [ create—highway—from turtle 1 ]

end
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ask turtle 0 [ show one—of in—links ]
:; prints (street 0 1)
ask turtle 0 [ show one—of out-links ]

:: prints (highway 1 0)

H I breed, undirected—1ink-breed

display

display
SUHEAEESTZ B . (BAh: S A P B sh A PRt AR, S ] e igkacd)
FiAb, RS no—display a2 IRCR, M RALE BB # no—display HE, WPKE.

no—display

ask turtles [ jump 10 set color blue set size 5 ]
display

;. turtles move, change color, and grow, with none of
:: their intermediate states visible to the user, only

;. their final state

R B 14 no—display #iy4, “display”tH4 . Iljjﬂiﬁaha&ﬂT:NetLogo SISt =)
BIREHT, TR AR AR D, BRI IR AT — 2, % A ama R T, Rt R 2R
— IR H P A 2

ask turtles [ set color red ]

display

ask turtles [ set color blue]

7 turtles turn red, then blue; use of “display” forces

: red turtles to appear briefly
& display Ml no—display SHLEFESIZ RGBT K.
50, no-display.

distance

distance agent

pis"]
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AR [P AS 2 A b 5 5 T FL B R

B R AN O R R B 2 AR FO R O3 B o an SR B b e v nl g, O HLIRISeE i R
VUl (AN L AE I St . (HISE I a4 .

ask turtles [ show max—one—of turtles [distance myself] ]

.. each turtle prints the turtle farthest from itself

distancexy

distancexy xcor ycor

1w
IR A A F ARSI 25 52 35 (xcor,  yeor) BIEEES

BT BUAT R AR bL T oL B W R SRR 4 SR VEIRISE, O HLInI e e e, Ui f A
FURAE I Gert ) CHIgE Al s) .

if (distancexy 0 0) > 10
[ set color green ]
;. all turtles more than 10 units from

;; the center of the world turn green.

downhill

downhill4

downhill patch-variable
downhill4 patch-variable

&

Wt 9) 2 patch-variable /NS FISB O R Lo AR BAWRAAH 4B FC R A2 58 LE 24 i FU
s MGRFFANED . WERAT LA LR AT AR K /M, BB LERE— A ARBUE R 2 s

Downhill % F& 8 ANFHARECH, 1) downhill4 2% FEPYANAHAE ELA -
5 AR A (5 5 AR e BUEAY) -

move—to patch—here ;; go to patch center
let p min—one-of neighbors [patch-variable] ;; or neighbors4
if [patch-variable] of p < patch-variable [

face p

move—to p
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W RS RO T, T2 45 (downhill) B 90 (downhill4) fifi%k.

5 Wuphill, uphill4.

dx
dy
dx

dy
;|

AR [P FLHT 4 S 1) ATRE 2PN x B Ry HEE GREFRY xcor Bl yeor (AR .

FER: dx U7 1 A (R TE 528 dy A AR %A - X AT BE S URAS AT S, JRIRIAE T NetLogo
(¥10 JriaEdt, 90 24, S BULMTH A B E A O

TER: fENetLogo JIRA, XL SRH M, BUAEB MIpatch-ahead Jiif S 4 1&

E

empty?

empty? /list
empty? string

WREE PR AT 7S, RIE] true, FRIJIR[E] false,

VR SPREM, FEHEER.
end

end

HREE R —AMBFE. Wto Flto-report o
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endl

endl
&P

KN EREA R CHRHEERSE A GEfR) o XA B FRYE N A, X G ) B A
5 B A /MY who number [ S . FRANREXNE endl.

crt 2

ask turtle 0

[ create-link-to turtle 1 ]
ask links

[ show endl ] ;; shows turtle 0

end?2

end2
&

XA W EBEA R, IR AN A GRERD o T B TR H R 2, X TG B
AR EA KK who number ¥ . IRABEIR B end2,

crt 2

ask turtle 1

[ create-link-with turtle 0 ]
ask links

[ show end2 ] ;; shows turtle 1

error-message

error-message
R careful Ty IR IR B E S K755 o
ZA A L BEFAE careful ly Air & 1R 58 84>

HI careful ly.

every

every number | commands ]
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SUCMAER— LR 3CH (in this context) BHE FIRISITE € 2L number ¥, A 18171%
Hams. 502wkt

Every A AREM i & AW R iaqT. WERIRAEERIEAT, WK e — ML,
A B AL E . Every HUBRHEIMG A IE1T AR .

B ETIBRE—_E R (in this context) FRAHRIAIask (EIZEN % T 8y 2 O A F i
A o KR S fiask turtles [ every 0.5 [ ... ] Igt¥M4E X, FAYasksg it
WA EFX every VI 28« IEAARI LT -

every 0.5 [ ask turtles [ fd 1 ] ]
;. twice a second the turtles will move forward 1
every 2 [ set index index + 1 ]

;1 every 2 seconds index is incremented

W wait.
exp

exp number
iR[El e ) number VRZRAH .

HE: H5e " number fH.

export-view
export-interface
export-output
export-plot
export-all-plots

export-world

export—view filename
export—interface f7lename
export—output f£7/ename
export—-plot plotname filename
export—all-plots f7lename
export—world f£7lename
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export—view ¥ i AL B 250 A Bd i B b 77 1ename fiy 2 AT SO SCHEAE R PNG
(Portable Network Graphics)#%z(, [KtHERF LG40 7. png” s

export—interface AL, & i AN S e,

export—output KA i % H X dak )y 255 B i 77 Zename iy 4 WIAMBSCAE . Can SRR 3¢
A M P DXk, A 2 H s R A X))

export-plot ¥2x Kl plotname F T I 2E L K FTA s 10 x Ay (B4 HH BB 77 /ename 1y 4
IANE SO o TR 22 52 2678 (bar) 5K (mode 0), I HA 1 v (AT 0, WEH & TE A
A, Ry fEANT 0, ETHAS R £ A

export—al l-plots ¥ 4T [ T 22 B St B it £7 1 ename iy % (AN S« RN
# X 5 export-plot iyt AHIA .

export-wor | ¥ TR R ME, QG EAR SR e AR R, Irausggs. wa. Lh
g, ®EE (drawing) , Xk (WERAHEE » 2B (plot) WA, BENLECKEZRT
RE, S B h 11 1enametiy 4 WIANE SO . (] AR import—world 52[H|[NetLogo)
export-wor LAMNRAEFT FF A HIRAS o

export—plot, export—all-plotsHll export-world FTCH LA (plain—text) . 2576
" comma—separated values” (. csv) 4 IRAF M. VP25 ML 1M Bl EFE 7 DA
T SCA i 5 2% S BRI L CSV ST AT 6

ARSI AT AR, W
W R Y SCPEANER R H 5, R4 e i i SR At ds . CREHT” /AR SCAE R T R
VEROX LT e W] LUELHAE NetLogo ) File et

export-world “fire.csv”

. exports the state of the model to the file fire.csv
.. located in the NetLogo folder

export—plot “Temperature” “c:/My Documents/plot.csv”
.. exports the plot named

7 “Temperature” to the file plot.csv located in

;. the C:\My Documents folder

export—all-plots “c:/My Documents/plots. csv”

.. exports all plots to the file plots. csv

:: located in the C:\My Documents folder

extensions

extensions [name ... ]
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FVFBERAE I 45 58 3 e PE P IR J i . P MLExtensions guides

extract-hsb

extract—hsb color

IR I35 %€ NetLogo A HSB fH A3, $8 7€ o e 0-140 (ANUFE) 2[R . iR [P [R5 R =T,
R O WO, =0, JuREE 0-255.

show extract—hsb red

=> [2.198 206. 372 215]
show extract—hsb cyan
=> [127.5 145. 714 196]

W, approximate—hsb, approximate-rgb, extract-rgb.

extract-rgb

extract—rgb color

iR [H1FE E NetLogo B RGB A AIH, 457 E BULE 0-140 (AUHE) 2 [8]. iR [Pl #1RA =0,
BEIp 2L &% W, VEH{E 0-255.

show extract-rgb red
=> [215 50 41]
show extract-rgb cyan
=> [84 196 196]

U, approximate-rgb, approximate—hsb, extract—hsb.

F

face

face agent

|
BEE A #1077 1 R 1) agent

GRS A SEVRIRISE, JF BN SER B 8E, face A [RI5E# 12
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WS T A agent WG TAHIR AL TSR0 7 [ A8
facexy

facexy number number

n
BEE WA BT A R (x, y)
GAR TSRS SO VRIRISE, I IR SERn B, facexy IRl SR 12

IR AR T (x, y), T2 97 1 AR
file-at-end?

file—at—end?
R IR S (EH file—open $T7F) &, R[Hltrue, HMIR[HIfalses,

file—open “my-file. txt”

print file—at—end?

=> false ;; Can still read in more characters
print file-read-line

=> This is the last line in file

print file—at—end

=> true ;; We reached the end of the file

W, file—open, file—close—all.

file-close

file—close
K EHfile—open ¥ IFHICAE.

TERIZA 2 M file—close—all RHFRH] CAT T AR IR AL B AP ST BE I AUA T7
e

WERBAT SCIHT T WAT TR

H W, file—close-all, file—open.
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file-close-all

file—close-all
KA LART 1 file—open FTIFHISCHE CanA 1)

L file—close, file—open

file-delete

file—delete string
MIBR string faWRSCAT

StringWb UL — A GBI A 3 TIANSCHEANGEFT T FEMBRZ AT file—close
KMFTIFHISCAE

TR stringn] Use AE 4, Wnl4ixfiit. iR o4, Ronr4nr . ol U
set—current—directoryt 28 24 {y H %, BROAZSHAH .

file-exists?

file—exists? string
WR A string FEAENERF] true, EMR[A] false.

W Estringn] e 4, Wl R4aniiis. RS b4, Ronde4ur 3. alLAdi
set—current—directoryt 25 24 [y H %, BROALMAIH .

file-flush

file—flush

SR SCAF R BIREAE . 8 S SR e At s A I, PTREANS LS R4, IR N
SR PERE . OGP SCIERER DR ITAT it 5 N B AL

A I T EAEAN K P SCAE I T3 i DR B 5 AN BEAE o 9 A AR A P SO S5 o L i Al R
BATIEAE, AREILARRE R LB Bl
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file-open

file—open string

i 2 stringB R 424 91 HAT IR SCF. R LIER]  file-read, file—read—line
file-read—characters BEHUCH:, WrfffiHfile-write, file-print, file—type,
file-show 5 AN 44,

VERARTT AT T SCAF AT 3 80, (EANREREEE XE o 3R RIS A i Hh iy & W€ 1 30
T IR YRR ZAE I file—close RISt

Ak, WMARAT I SCAFEA TR, SR E e A7 A

T SCAFAT S 84, P il I8 B A6 SCIE R o RBEAT ISR S, WAE BT
A AU IZH A BRI o CUERARGED, el N, et
file-deletefflR'E, WIRAHE RGN, I Mcarefully) .

TR stringn] Ve b4, WAl R4ixfiis. R -4, RonrE4ni . nf LU#E
set—current—directory tZF24H7 H 3%, BROALMAIH .

file—open “my—file—in. txt”

print file-read-line

=> First line in file ;; File is in reading mode
file—open ”C:\\NetLogo\\my-file—out. txt”

:: assuming Windows machine

file—print “Hello World” ;; File is in writing mode
S0, file—close.
file-print
file—print value
¥ value FTENE|—ANFTIFRISCAE,  JE IR —AN R4,
1E valuefi ANTETH 4K, 1X— 5 file—showA[A].

FERIXESprint SFUSCIFL /o, EAEH] %6y AT 256 file—open

W file—show, file—type, and file—write.
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file-read

file-read

AR A MATIF RSO BN A i & DN E —FE, SUTE, RIFIEER.
GURTTREEHUE . PR AT AR B FFPA{E nobody .

FR S E, file—read W IHBELE R S S .
EERARETREHL S, M ile-write TS,

B AT 2R S ds 2 i 25 i i file—open 4, H H U HLISAA £t . £ RS 4%
file—at—end? WAL IAR| LR

file—open “my-file. data”

print file-read + 5

;; Next value is the number 1

=> 6

print length file-read

. Next value is the list [1 2 3 4]
=>4

W file—open Fll file-write

file-read-characters

file—read—characters number

FAT IS number A FAFAE N — A FAF IR Pl BRI R I TATEBCR AL, W [H BT
AT I T4F o

VERE R PR AT MR AL A BT 747 -

B A P % 2 2 BT S FH file—open fi4, FF HICMFHIEAHERE. 1R A o
file—at—end? WAL IR AR

file—open “my-file. txt”
print file-read—characters 5
: Current line in file is “Hello World”

=> Hello

I file—open.
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file-read-line

file—read-line
BEBCCEH I AT, E AR RN, IR SOfRgh R AR e A AT A e X

RG4S, (It determines the end of the file by a carriage return, an end of file

character or both in a row. )

B AR i 2 2 BB sl i file—open 4, JFH G HE. R 2
file—at—end? WX TIATCHE.

file—open “my-file. txt”
print file-read-line
=> Hello World

I file—open.

file-show

file—show value

K valuefTEDBISCAR, ATHDZ R B, JRmg e CRS R S AR AR ER
R AT B AR o Hfile-write KL FAHHREA G|,

ERIX I S show S IISCAF/ofin %o FEM %A 20T, ZEMEHIfile—open »

W file—print, file—typefll file-write

file-type

file—type value

B valuefTENEI—ANFTIFRISCAEH, JETARMIA (Sfile—print Al file—show AR
AR ARBEAE— A T4T ELAME

5file-show ANIA], Hif0&A I H 4K,
HERXEStype MBI /o 4, EATHZGAHET, ZEeffiHIile—open .

W file—print, file—show Flifile-write
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file-write

file—write value

WA LN TTFISCHE TTBLURHE. SRR FI%e. ATRML. Sinobody, T
EEMIZE (5file—print 1 file—showASdA])

5tile-show/AH, ArEIAA MM PR BRA51S, Brin-— 8. XM
L, XFEfile-read BEMRREL .

FERIXESwriteSFM /o M4, EEHI SR, ZefiMfile—open .

file—open “locations. txt”
ask turtles

[ file-write xcor file—write ycor ]

W, file—print, file—show Flfile—type -

filter

filter [reporter] list
RIA] 1ist AT R reporter HEIIALR AR — WHLU, W24 e &1,
fEreporter®, H 2 SIHF|R 1istif2 a7,

show filter [? < 3] [1 3 2]
= [1 2]
show filter [first ? != "t”] ["hi” “there” “everyone”]

=> ["hi” "everyone”]

%W map, reduce, 2.

first

first list
first string

XPH0F, REBIFRME— (0th) i,

XFAEE, RPN UG 74T 5 S PRI TR
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floor

floor number
RIFVNTFAET number 13 KEEEL

show floor 4.5
=>4

show floor —4.5
=> -5

follow

follow turtle
s

Y ride ML, (HAE 3 YERLEI T, WEEH I B RAL turtle f1)G LT,

FHU, follow—me, ride, reset-perspective, watch, subject.

follow-me

follow—me

|
VSR BB VR P 1

W follow.

foreach

foreach /ist [ commands ]
(foreach Iistl ... [ commands 1)

XA, RS R I — ST comnands. {E commandsHH 2 51 I A1 0

foreach [1.1 2.2 2.6] [ show (word ? 7 -=> ” round ?) ]
= 1.1->1
= 2.2 > 2
= 2.6 > 3
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X AT, SR PN A (B — IS AT commands . RIGES— D47 —IR, 25 Iisfr—
W, . T SIRKE U . {F commandsBAF?L Fon 51 FHRAFIL N S HTI0,

LA A SGE A

(foreach [1 2 3] [2 4 6]
[ show word “the sum is: ” (21 + ?22) 1)

=> “the sum is: 3”

=> “the sum is: 67

=> "the sum is: 9”

(foreach list (turtle 1) (turtle 2) [3 4]
[ask 21 [ fd 22 ] 1)

;. turtle 1 moves forward 3 patches

. turtle 2 moves forward 4 patches

YL map, 2.
forward
fd

forward number

X

WA RE number 30, BHR 1. (WIH number N HNJEIE)

fd 10 24 Frepeat 10 [ jump 1 J. fd 10.5 Z4TFrepeat 10 [ jump 1 ] jump 0.5,
WA Y T I BRI A BE AT number 25, WIRTHER O] BRI ECE, R)E1ET .

YW jump, can—move?.

fput
fput item Ilist

K item MENFIRE, RIFHIIZR.

.7 suppose mylist is [6 7 10]
set mylist fput 2 mylist
: mylist is now [2 5 7 10]
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G

globals

globals [var! ...]

XA TR R breed, <breeds>own, patches—own, turtles—own —#Ff, HEEHERET EEE,
P FATABEIREE X207 Ce R, SR ERE “R7 1, FRESAT E44k
Vilal, BEAEARTRY e (R AT r] H i

AR T ST A AR 2 R

H

hatch

hatch-<breeds>

hatch number | commands ]
hatch—<breeds> number | commands ]

|

AR number NP, BEAFE S R, AbER— MR . SRR B RIETT
commands. VAL commands 4535 AR IE . i A BEATME P, CHigfala)
G, AR LABEUB A GE A7)

WAL hatch—<breeds B3, WP (48 E RSO Lo A5 I, OBl (5 BEART A
7l o

TR AT, At BRSBTS GREEHwi thout-interruption
) o XHRUIRAE Hlask-concurrent, {EFHfE ALY AT, Brifg AL ML
bR E.

hatch 1 [ 1t 45 fd 1 ]

;; this turtle creates one new turtle,
;. and the child turns and moves away
hatch-sheep 1 [ set color black ]

;; this turtle creates a new turtle

: of the sheep breed

FHUL create—turtles, sprout
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heading

heading

x

XA NWERBERSE, TREERIRT M, 1ZEAEL, 360) . 024k, 90 24K, HF4%.
BB XA B S e 5

YW right, left, dx, dy.
Bil¥-

set heading 45 ;; turtle is now facing northeast

set heading heading + 10 ;; same effect as “rt 10”7

hidden?

hidden?
s

K AWE R AIEERR, 2 MiRME (true 3¢ false) , WA EHE 2 HIZ A
Fogek CBIANTTIL) o 0 B IXAS A R A BV K e B

H I hide—turtle, show—turtle, hide—link, show-1link

¥

set hidden? not hidden?
; if turtle was showing, it hides, and if it was hiding,

;. 1t reappears

hide-link

hide-1ink
&
B AT L,

ER: N TR E AR "hidden?”  true .

50 show—1ink.
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hide-turtle

ht

hide—turtle

n

WA H AT I,

EE: Za %M T 504 E " "hidden?”  true .

FH U, show—turtle

histogram

histogram /ist

Feds e v R EAR I BT

LT B R os PR AR AR I AT o K 1 i L3R i B BEA X 1] 1 B (i 2

FEL NI B Z T, 2 AT A =24 i 10 2 1 ) B e o

P LR UE I SIS Ry e

L7 L AR Y B A A AT B R . ] set—plot—x—range 4% i BY
HOTERBUETER, BCE RS (H#%AEH set-plot-pen—interval, (]
set-histogram—num-bars [MERE ) #HIE K Z DANX [H]

FAI R E A TB 2], AT AL bar BL( B D .

XEITE, R X B R R X, 5 Tk XE AR AR 57 BV 2 5

histogram [color] of turtles
;. draws a histogram showing how many turtles there are

; of each color

home

home

n
VA A sh 2R 110, 0), 2 Frsetxy 0 0.
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hsb

hsb hue saturation brightness

i [P ] HSB #% 2045 @ Pt i) RGB %13 . Hue, saturation, brightness & 0-255 U [l Py f4&
. RGB 1 ZRAL 7 Ab A [RIVE Rl 1) = AN 4840

73 Wregb

hubnet-broadcast

hubnet—broadcast tag—-name value

M NetLogo |k value, 7EiI5 4% HubNet & 3|48 &, 7ETHE AL HubNet JE RIS HIICER, W
2 i) 44 tag-name.

FEE 205 I HubNet Authoring Guide.

hubnet-broadcast-view

hubnet-broadcast—view

# NetLogo #7Y 2 AL F Y R AT #E 2 FTa vHE L HubNet & /7 . X vH 2% HubNet G
e

e KRR RTE, AR AT AT REA 22

VERE FIZ W HubNet Authoring Guide.

hubnet-enter-message?

hubnet—enter—-message?

WA A ENE AT E, R[\ltrue, F0J3[Afalse, hubnet-message-source
BEENPERE IR 4.

TEIG A2 W, HubNet Authoring Guide.

hubnet-exit-message?

hubnet—exit-message?
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WA — M ENE BT E, R[Eltrue, &NHR[EIfalse. hubnet-message—source ¥
WEREE R 44

FEE 205 I HubNet Authoring Guide.

hubnet-fetch-message

hubnet—-fetch-message

WREE Rk s, WG —4%dE, XA PLgihubnet-message,
hubnet-message—source, hubnet-message—tagiil). UWIREHE K EHZ ) RIHTEEE ) H A

A5 WL HubNet Authoring Guide.

hubnet-message

hubnet—-message

iR [Alhubnet—fetch—-message BLAF AT &

75 WL, HubNet Authoring Guide.

hubnet-message-source

hubnet—-message—source

IR [A]f hubnet—fetch-message i 3k 437H B A IE R 1 44 o

2075 W, HubNet Authoring Guide.

hubnet-message-tag

hubnet-message-tag

i&[Alhubnet-fetch-message fNAFEHRAHCH K IbRE ( tag) o Xvh&EAsHubNet, IR [AH
hubnet-set—client—interface W& M)— ML ES . X vFH AN HubNet, 1R[A]% 7 S L A4
LR N EIR% .

A5 WL, HubNet Authoring Guide.
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hubnet-message-waiting?

hubnet—-message—-waiting?
BRI ROENHHEE . WA, & true, fNER[F] false

75 WL, HubNet Authoring Guide.

hubnet-reset

hubnet-reset

JEEhHubNet R24¢. % T hubnet—set—client—interface#}, HubNet®AZH 8 shA Gl AR
Hubnet J&iE .

2075 W, HubNet Authoring Guide.

hubnet-send

hubnet-send string tag-name value
hubnet—send list-of-strings tag-name value

%111 25 HubNet, 1% 5 i Shubnet—-broadcast 56 & —FE.  CEikENetLogofiu A& 2% )

SHFEEHL HubNet, JEIXFE -

XFFF R string, M NetLogo K% value B|BATHI ' 4 string %) LI tag tag—name.
YT E AR [ist-of-strings, M NetLogo Ki% value BIiAHIRYH 2% L.
AR RIEBIAAFAERI P, W= Ehubnet-exit-messageilf /o

2075 W, HubNet Authoring Guide.

hubnet-send-view

hubnet-send-view string
hubnet—-send-view Ilist—-of-strings

1448 HubNet TATAR 2R
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XS HubNet, X AL :

Xf string, ¥ 2 EAEYTPRES KB B RAH 4 string %)/

Xf list-of-strings, ¥ 2 EMEPUHPREKIER Jist-of-strings & H 4 1% )
¥ 2 ML RIEBIAAELE N ), W= Azhubnet—exit-messageii &

TR XSRS, RORRUAT AT N T R E

5 W, HubNet Authoring Guide

hubnet-set-client-interface

hubnet-set—client-interface client—type client—info
MR client—type & "COMPUTER”, client—info =Xt 4L HubNet — 4138,
hubnet-set—client—interface “COMPUTER” []

A KK HubNet 233 RFHA A S8, BIMEE U1 5L HubNet, 5% 2 AN IR 2 A W] B 2
A2

275 W HubNet Authoring Guide.

if

if condition | commands ]

A A% R 0] A R AE (true B false) .

W condition A true, 18T commands.

R 2% T BERAS IR ARIR BN F (E, I 28 E AR PAT commands, 6 Ls .

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

: turn blue

W ifelse, ifelse—value.
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ifelse

ifelse reporter | commandsl 1 | commandsZ ]
Heat 25 AR Bl — AN /R1E (true B false) .
W reporter k|l true, 1B4T commandsl; WX reporterik|A| false, 1B1T commandsZ.

Ak 25 AT BEXS AN A 1 AR [FIAS R FOAEL, DRI A S EARSPAT commandsl, Y4047

commandsZs

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

W0 if, ifelse-value o

ifelse-value

ifelse-value reporter [reporterl] [reporterZ]
5 A3 AR [Fl— /M 2R (true BY false)

M reporter k|| true, &5 IE reporter! HIMH .

W reporterik|Al false, 4592 reporter? WAH .

R A BT A SV A (nifelse) I, ZJRIERTLUN L.

ask patches [
set pcolor ifelse-value (pxcor > 0) [blue] [red]

;; the left half of the world turns red and
: the right half turns blue
show n—values 10 [ifelse-value (? < 5) [0] [1]]
= [0000011111]
show reduce [ifelse-value (?1 > ?2) [?1] [?2]]
[132538321]
=> 8
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HWif, ifelse
import-drawing

import—drawing f£7lename

2l

BN EGSCAF BRI E R (drawing) , XFEGEEATHE TS 10 RS SR 2 dERFl
R IEEE o PG AE P 2 ) o DRI A 1 P AN TR R

TR AN B R AFAE, BRI RE AL import—drawing T A, ARE S BIGAS
H., WRFEIFARBEEG, i import—pcolors 8% import—pcolors—rgb .

TEE G SR A BMP, JPG, GIF, PNG. #1147 HE0 (alpha) , iX6(%
PSR LS DA

import-pcolors

import—pcolors filename
]

A BRI, K EAE S BOR MR RS — 80 ERF ORI TE L, KT B s it ft
B FOR o BGAL T FUR AR (R0 o [Rh NetLogo [ EA25 W) e B AG BT e, T LA SR
JRAREI LA B B R . (S WARESR R IR 73D o XHATLEEIE import-pcolors
FIRERE, FEAE M LA IRE . BB UERZHEN .

Ak import—pcolorsi® T FLA fpcolor, DA 4K LUBAN B G . W BT 2047
AL HR PG Bl DA A 7 505 R RS L, A AR . Gn S AR B ) SR B e AR L S
selE4, AE A import—drawing.

TR B SR . BMP, JPG, GIF, PNG. 4nE44% X #7%EW (alpha) , WA
B WE W AN G E UG RN AE WAL R

import-pcolors-rgb

import-pcolors—rgb f£ilename

!

BN EMGSCIE, B 4aiiE) S bUR PR RS —8L, 4ERFFORIIK TE LG, K3 1% 2 gtk
WAL - G T LR MK H 0. Himport—pcolorsANa], iZdy4 6e15 BIHEM I 5 &%
it BT BLA pcolor&—ARGBHIZR, 1MAE  GIPUF) NetLogoifh .
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SR EG SRS (A BIP, JPG, GIF, PNG. WIREGAXLFHEYW (alpha) , WHH
FEWG RGN, GREWR RGN B

import-world

import—-world f7/ename

2l

MG TE 4 T IO SO T AR R R 2 v, RN B ACE N E SR, T (R
H Rt PSR . ANESCI A% N 5 expor t—wor L d AR A% X 2

B EIE M D REt T 7E NetLogo [FSC{FSk B B H A3 31
FEAFH import-world I, Ay b4y, NAZWFHAT N L

FTTTCUEE T % Hh SO A

%1 Setup 4, AEBIRAL T RISAITIRES.

AN SCAE.

AT TP A B BLAE I £1 1 e—opentiy 4T T SCAF:
R, A% Go #ZHHALBIRLAE T BT AL TT AR 4k BE T

woh W=

AR BN ISR H 3%, WA 44240 . 5 Wlexport—wor Ld[Fif] 1

in-cone

agentset in—cone distance angle

|

ARG BRSNS (“cone of vision”) o HIPIANIASEE Xk
e, BIRREE R AR A A O W 24 amy . K/ 0-360. (52 360,
MM T M in-radius)

in-cone JEIFl— A LRSS, RHEA UG RIS VA GRS L M 0K (TR 6L
#A5

B P B ES BL T R

ask turtles
[ ask patches in-cone 3 60
[ set pcolor red ] ]
.7 each turtle makes a red “splotch” of patches in a 60 degree

. cone of radius 3 ahead of itself

SOURHTE: 2 BRI, SR .
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in-<breed>-neighbor?

in-link-neighbor?

in—<breed>—neighbor? agent
in—-link-neighbor? turtlie

x
BRI turtle I HA —4AT EE IR true.

crt 2
ask turtle 0 [

create—link—-to turtle 1

show in—-link-neighbor? turtle 1 ;; prints false
show out-link-neighbor? turtle 1 ;: prints true
]
ask turtle 1 [
show in—link-neighbor? turtle O ;; prints true
show out-link-neighbor? turtle 0 ;: prints false

in-<breed>-neighbors

in-link-neighbors

in—<breed>—neighbors
in—-link—-neighbors

:t
RN R A, WA I SRR T 2 AT B, i it N B S

crt 4
ask turtle 0 [ create—links—to other turtles ]

ask turtle 1 [ ask in—link—neighbors [ set color blue ] ] ;; turtle 0 turns blue
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in-<breed>-from

in-link-from

in—<breed>—from turtle
in-link-from turtlie

x
RN turtle BV W0 RBCAH BEAFAENIZ[H] nobody

crt 2

ask turtle 0 [ create-link-to turtle 1 ]

ask turtle 1 [ show in-link—from turtle O ] ;; shows link 0 1
ask turtle 0 [ show in-link—from turtle 1 ] ;; shows nobody

__includes

__includes [ filename ... ]

KehhEiNetLogod SC/F R0, nls) W& BRI 2 o SRERSCAF AT LRSS, A2, 4l
FEAE Lo RSO R BRI —¥K__includes .

in-radius

agentset in—radius number

"]

AR 0] o AR IS 28 B Y B R N T4 T number (I EMTE ISR A . CRTREQS SR
HHS

5 PR PR B AR B O 5

ask turtles
[ ask patches in-radius 3
[ set pcolor red ] ]

: each turtle makes a red “splotch” around itself
inspect

inspect agent
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X E R ER GREFERLRD FTT EREALSS (monitor) .

inspect patch 2 4

;; an agent monitor opens for that patch

inspect one—of sheep

;; an agent monitor opens for a random turtle from

: the ”“sheep” breed

int

int number

R PV (P HEHGE oy ——— /N 4 5 57
show int 4.7
=>4

show int -3.5
=> -3
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is-agent?
Is-agentset?
Is-boolean?
Is-<breed>?
is-directed-link?
is-link?
Is-link-set?
is-list?
Is-number?
Is-patch?
is-patch-set?
Is-string?
is-turtle?
is-turtle-set?

is-undirected-link?

is—agent? value
is—agentset? value
is—boolean? value
is—<breed? value
is—directed-1ink? value
is—1ink? value
is—link-set? value
is—1ist? value
is—number? value
is—-patch? value
is—patch-set? value
is—string? value
is—turtle? value
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is—turtle-set? value
is—directed-1ink? value

W value JE25 e W2RM, IzA] true, &HNIR[F] falseo

item

item Index Ilist
item 7ndex string

XA, IR IR G IR

XFAFE, R H IR T A .

WREGIN O FFI, AR L. CGE—IELIAH 0, FH RGN L, )

:; suppose mylist is [2 4 6 8 10]

show item 2 mylist

=> 06
show item 3 “my—shoe”
:> //S//

J

jump

jump number

x
Wt S R EE numbertfify. (A B forward i @ MFERER 1 20)
U S R0 R IJCT 8, number 25, WIHEFARRAAZ) .

H U forward, can—move?.

L

label

label
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oW E R AR R, S DURAAAE AR A 25 58 K LLSCAR TR U g fa
FHAE -, MIEME . BRI A sl BRI B AR 2E

U, label-color, plabel, plabel-color .

1+

ask turtles [ set label who ]

;o all the turtles now are labeled with their
;; who numbers

ask turtles [ set label ”” ]

;. all turtles now are not labeled

label-color

label-color

s

oA WE R R, SRR TR 0 /8T 140 (. XA EME I E TR
SRBERRRE RIS CULRAAREE MG ) o T8I e 2 A PR A2 i e B AR 25 R

YW label, plabel, plabel-color.

1+

ask turtles [ set label-color red ]

: all the turtles now have red labels

last

last Zist
last string

XA, IRl E I

TR, IRIRHUEL S ST R IR — AN TR I TR T
layout-circle

layout—circle agentset radius
layout—circle Ilist—of-turtles radius
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PAZE € I PR 45 0 I SR AL B HES, O R S RO i PO . (IR IR R 2
EG WY& DA BIBAL B ) - TR AN

WA MASHR EREEE, Wa LLREY U HES o

R —NMASEOE IR, WA TG, HEaA 1% 4 € e I 4+ #5131
R AN T I FL R T 22D

;; in random order
layout—-circle turtles 10

:: in order by who number
layout—-circle sort turtles 10
:: in order by size

layout—circle sort-by [[size] of ?1 < [size] of ?2] turtles 10
__layout-magspring

_ layout-magspring turtle—-set link-set spring-constant spring—Ilength
repulsion—constant magnetic—field-strength magnetic—field-type
bidirectional?

%A Hlayout—spring fRAHML, (HIGHIN T —ZE 3. turtle—set ()i FAH TLW 5 | FIHE
5, W F BT 2 8 %% (FE Link-set'P) o MR EHIHAETE, xR Y
Wi )1 5 )5,

link—set /EREMEES, IXLCREXNHOAT AT IEFE e N D EH » IBLe 585 EARES TR
BEAHIEARANE W RS P Iy B VERE 1T Canchor) o WIRAEA WA EG W EAE,
TEA W L] e =P .

spring-constant #¥EE (“tautness”) HIFEFR (L layout—spring)

spring—length &% T) ("zero—force”) KJEL HARKE ., (UL layout-spring)

repulsion—constant &7 AT IHIFeHs (U layout—spring) .

magnetic-field-strength +&ti3mIE (HHMELE 0 2 1 20E, {2 0.05 & NEULFRIER
UNIEN

magnetic—field-type & 0-10 Z [A)[—ANE, TR H BT LI :

magnetic-field-type ik

NONE =0 WARAHMEY, %45 layout-spring —FF.
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NORTH = | 4B

NORTHEAST =2  fi £kt

EAST =3

SOUTHEAST= 4

SOUTH =5

SOUTHWEST= 6

WEST =7

NORTHWEST = §

POLAR =9 1500 2 It i ) A TSRS

CONCENTRIC = 10 i Jy & LAt 0 Ao iR TRl Lol SRS A 1o

W bidirectional 2Hy true, WEELEREI 7 10 FIAH S 7 1) [R) IS #ESD 5 2 AHE W, SET
SRR . 150, B AE—AN T 1 HES .

to make—a—tree

set—default—shape turtles “circle”

crt 5

ask turtle 0 [
create—link—with turtle 1
create—link-with turtle 2

]

ask turtle 1 [
create—link-with turtle 3

create—link-with turtle 4

; layout with a fairly strong SOUTH magnetic field
repeat 50 [  layout-magspring
turtles with [who != 0] links 0.3 4 1 .50 5 false ]

end

layout-radial

layout-radial turtle-set link-set root-agent

P BPIRAT SR HEY turt le—set H R, XL RIE TS /ink—set WIREAIE . A0 Ja R a0
J& root-agent, % FARFE AR FALE I H 0
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A Link=-set T HVEERIRIGEAT o) WURBEITIERL IR A W SAE turtle-set 1, JX48
HEaAG IRFF AN

B R AT R Ceyele) FFEARINIERIM S, ARk T, A 45 Rl eI

to make—a-tree
set—default-shape turtles “circle”
crt 6
ask turtle 0 [
create-link-with turtle 1
create—link-with turtle 2

create-link-with turtle 3

]
ask turtle 1 [
create—link-with turtle 4

create-link-with turtle 5

: do a radial tree layout, centered on turtle 0
layout-radial turtles (turtle 0) links

end
layout-spring

layout—spring turtle—set link-set spring—constant spring—Ilength
repulsion—constant

3 turtle-—set PR, link-set PRIBERGITE, WRZINILF. 5 link-set T
WA AR INAAE turtle—set PIHFOBCEEM AL REEAS).

spring—constant JEFIEEIE (“tautness”) FHbR, RIS KEEN BTy, KK HAE
1AL P2 A2 (0

spring—length JEHERIZE K (“zero—force”) B ARKE , X T M2 heisZ s
I A B PR F I B

repulsion-constant J& 11 x5 JI4E bR, SEAHER AL AL IS s Z K5 7

& 3 LR A5 RN TT, DL FAE i o 50 s ik DR T I i P AN 5 i DR KR — 2 R
Bo SREMEIRAUE A WA RS T RZ KRR, AR, O

A R EFE T Fruchterman—Reingol d&iE. 7 THIVEHITEG(E E S Ihere &
to make—a—triangle
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set—defaul t-shape turtles “circle”
crt 3
ask turtle 0
[
create—links—with other turtles

]
ask turtle 1
[
create—link-with turtle 2

]
repeat 30 [ layout—-spring turtles links 0.251 ] ;; lays the nodes in a triangle

end

layout-tutte

layout—tutte turtle—-set link—-set radius

5 link-set PINEEA IEFARHATE turtle—set WINWGH, 45T MW radius, ZITEA .
FRESHDBAIE D 3T,

turtle-set IR LAY 7 A0 . BN AR B i -5 e AHIE AR e BT TR i 2 1
FEH L (centroid) o F/CZEAL 2 4E AR FEABFRITIT- 140D

CEi s AR (Panchor agents”) TERGHIIRITE KB 1B A YR 2] — 5D
St JLGEAR, A AR R
TG R4 T2 William Thomas Tutte, 2fh$t TiXFME A /T

to make—a—tree

set—default-shape turtles “circle”

crt 6

ask turtle 0 [
create—link-with turtle 1
create—link-with turtle 2
create—link-with turtle 3

]

ask turtle 1 [
create—link-with turtle 4

create—-link-with turtle 5

: place all the turtles with just one
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: neighbor on the perimeter of a circle
: and then place the remaining turtles inside
: this circle, spread between their neighbors
repeat 10 [ layout—tutte turtles
(turtles with [count link-neighbors = 1]) 12 ]

end

left
It

left number

d

WAL number & . (CUNR: number Jy i, WIAHE)

length

length Iist
length string

IR A|25 B H R IR, BR4h 8 T4 R I A

let

let variable value

BB R A B IR . BB A AN T A i 2 Er .
a0 T A R AR A, i set

#lr:

let prey one—of sheep—here
if prey != nobody
[ ask prey [ die ] ]

link

link endl end2 <breed> endl end2
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25 58 3 25 [fwho number, 3R [RIEEREIX AN (IO BE . IR BT AL 25 PH I EE, IR [FInobody
LG A MERIEE, A0 iy — A AT AR B A

ask link 0 1 [ set color green |
;; unbreeded link connecting turtle 0 and turtle 1 will turn green
ask directed-link 0 1 [ set color red ]

. directed link connecting turtle O and turtle 1 will turn red

H W, patch—at
link-heading

link—-heading

&P

R0 EE end 12 end2 BFTAEJT [ I BERL (22004 0, /NT360) o 1 sm niAEAH AL R, )
Pl BT R

ask link 0 1 [ print link-heading ]
.: prints [[towards other—end] of endl] of link 0 1

FH W link-length
link-length

link—-length

&
ABR [ PR P A i 2 TR PO B

ask link 0 1 [ print link-length ]
:: prints [[distance other—end] of endl] of link 0 1

73 W.1ink-heading

link-set

link-set value
(1ink-set valuel valueZ2 ...)

RN ZEP P BRI R o BT DO BN EE . BE SRS nobody, BiFH 24
o EH AT R AR (BURESIHR)
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link-set self
link-set [my-links] of nodes with [color = red]

FHU, turtle-set, patch—set.

link-shapes
link-shapes
REI—AFERFR AR, %50 RSB B 5 E .

A LAEEEET AT, BN ILARRE R N . fEREREgifRAs (Link Shapes Editor) H#ff,

show link-shapes

=> ["default”]

links

links
IR AL e T A 2 R ) EAREE A

show count links

;; prints the number of links

links-own

<link-breeds>-own

links—own [varl ...]
<{link-breeds>-own [varl ...]

1% 5 globals, breed, <breeds>own, turtles—own, patches—own —#Ff, HEE/EFE
P, ST BIRE 2wl B L TR &

pAARE TR, HAIRAFRIBERAT P UWEER . (2Bl e AR A 2D

undirected-link-breed [sidewalks sidewalk]
directed-link-breed [streets street]

links—own [traffic] ;; applies to all breeds
sidewalks—own [pedestrians]

streets—own [cars bikes]
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list

list valuel valuel
(list valuel ...)

RS A E ISR . FIZRIAT DURAEA AL, ] DA A AR Al S A i i s A Ao

show list (random 10) (random 10)

=> [4 9] :: or similar list

show (list 5)

=> [5]

show (list (random 10) 1 2 3 (random 10))
=>[41239] :: or similar list

In

In number
WRA] number W) EHARXSEL, BILL e (2.71828...) HJEAIXT %L,

FHUW e, log.

log number base
RIBILL pase NIE number WIS

show log 64 2
=6

7L 1n.

loop

loop | commands ]
AW E ST A A, BE —HIE T, EREE s topikrepor ti 1 i B REE H

TR BNAT R AL L S L R da Ay, FAL e Rl DUR R L 45 A A
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Iput

lput value Iist
EFN R R IN—I0 value, FEIRPIHIFIE.

7 suppose mylist is [2 7 10 “Bob”]
set mylist Iput 42 mylist
: mylist now is [2 7 10 “Bob” 42]

M

map

map [reporter] list
(map [reporter] listl ...)

WERLEE —ABIER, WX IR TS84T 45 € IR 4%, AT 8 R B AR b IF iR
[l

A gt reporter, fEH 2 5IHBNR 17stf) 2700,

show map [round ?] [1.1 2.2 2.7]
=> [1 2 3]

show map [? * ?] [1 2 3]

=> [1 4 9]

WERGTEZ NIRRT SR IE ) & 4T85 € Rt & X P fy 103 i 3 —
BHEAT IR, 3 _00atr—Ik, 5%, P 8IZRB 2T AR (I

ekt g reporter, (EH] 21 2| 2n 51 AR FIRM 2T
R RS R

show (map [?1 + 22] [1 2 3] [2 4 6])
=> [3 6 9]
show (map [?1 + 2?2 =231 [1 23] [246] [359])

=> [true false true]

910 foreach, 2 .
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max

max list
RAIF e IR e KEUE,  Z2ms I Ath R £ Y I

show max [xcor] of turtles
:: prints the x coordinate of the turtle which is

. farthest right in the world

max-n-of

max—n—of number agentset [reporter]

RE—NE number > FARN EAEES, %HH M agentset h BA T reporter fHIN &
PRI, ERES RGBT e reporter (HINFAM, WRAR number A,
WAk S TR, AKKIEAT . B)a, ISR EAT RSB B AE 24, WREIEN FEUS
OIS number, WIREALIE H BT AN E00) 344

;; assume the world is 11 x 11
show max-n-of 5 patches [pxcor]
:; shows 5 patches with pxcor = max—pxcor
show max—n-of 5 patches with [pycor = 0] [pxcor]
;; shows an agentset containing:
(patch 1 0) (patch 2 0) (patch 3 0) (patch 4 0) (patch 5 0)

W max—one-of, with-max .

max-one-of

max—one—of agentset [reporter]

R84 A o A B reporter SRIPME ) A WIR BA S BAE 24, WEEHL
A WERARR R P R AT B (B AR, A with-max .

show max—one—of patches [count turtles—here]

; prints the first patch with the most turtles on it

FH W max—n-of, with-max .
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max-pxcor

max-pycor

max—pxcor
max—pycor

R[] EC A B ECR x ARRRAR K v ARbR, EATTHE S IR

522 RA NetLogo AN, T RRA R Ui AN — @ A7 T F e SR1M, K x ARFRATERK v
AAFR IR T4 T 0o

B L RE R B IS K /N— these are reporters which cannot be set.

\ihtﬁl

R AUEE

crt 100 [ setxy random-float max—pxcor
random-float max—pycor ]
;; distributes 100 turtles randomly in the

;. first quadrant

W min—pxcor, min—pycor, world-width, world-height

mean

mean /ist
RIFIZ5 2 AR AT GV~ IME, 2B AEEE I . I8 RY & 200 2 Fifg CLIEL

show mean [xcor] of turtles

7 prints the average of all the turtles’ x coordinates

median

median /7st

AR [125 5 B2 P BRI PP A 28, AR I o (07 200 1 4 45 T2 G HE 21 ) (14 7 )
Tio  ChpR a2 P I, U F 71D

show median [xcor] of turtles

. prints the median of all the turtles’ x coordinates
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member?

member? value list
member? stringl string2
member? agent agentset

X2, R 2 value ZEFIRH MR A true, fNIR[F| false
X, P stringl A string2 W1 H o
X FEAES, FIWiS e ERERETEERESZH,

show member? 2 [1 2 3]
=> true
show member? 4 [1 2 3]
=> false

” 7

show member? “bat” “abate”

=> true
show member? turtle 0 turtles
=> true
show member? turtle 0 patches

=> false
W position .
min
min /ist
IRIFIH R R B/ NEUE, 2 HAR R [ 0

show min [xcor] of turtles

; prints the lowest x—coordinate of all the turtles

min-n-of

min—n—of number agentset [reporter]

RPN number A EARM FEMEES, ZEAH agentset T HA B/ reporter AN
R . FARESMMIE TR WHAA 5/ reporter (TR, WIERAR number />,
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WU AR T 4R, RUGEAT o feda, AR RA F —BUE N B ARG 24, WURAEAN S EUE
HolL number, WIBEHLLE H 5K 3 44

;; assume the world is 11 x 11
show min—n-of 5 patches [pxcor]
.. shows 5 patches with pxcor = min—pxcor
show min-n-of 5 patches with [pycor = 0] [pxcor]
;. shows an agentset containing:
(patch -5 0) (patch -4 0) (patch -3 0) (patch -2 0) (patch -1 0)

H W, min-one-of, with-min .

min-one-of

min—-one—of agentset [reporter]

R e AR A T B A /) reporter IRIBME R EAA. WIR BABR/MER EEEZA, WEEHL
B —A> o WERARS R PTAT BAT S/ ME A&, A with-min o

show min-one—of turtles [xcor + ycor]
:: reports the first turtle with the smallest sum of

:: coordinates

H I with-min, min—n—of .

min-pxcor

min-pycor

min—pxcor
min—pycor

AR [T EC A BBy x ARBRAR A v ARAR, EATTHE IS IR

I EIA NetLogo AT, STIUA R AR 6 TG, 481, b x AR y
Q‘é*ﬂf“‘/%\gﬁd\ﬂ:%? 00

WA GEN g K LR B A K /N— these are reporters which cannot be set.

crt 100 [ setxy random-float min—-pxcor
random—float min—pycor |

; distributes 100 turtles randomly in the
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:: third quadrant

W, max—pxcor, max—pycor, world-width, world-height

mod

numberl mod number?

iR [F] numberl #FR number2: BP numberl (mod number? W14%1. 5 FE KLY .
numberl — (floor (numberl / number2)) * numberZ2

T mod J& HEIE S, R NS HL A

show 62 mod 5
= 2
show -8 mod 3
=1

H W remainder. mod M remainder¥f IEE—#f, {HXAEA—FE.

modes

modes /ist

R s e MBLIRBUR 2 1050 (— I 10D Fral s 5.
NS H LT LT R NetLogo fH.

R AFR T FNE, MR A2 513

show modes [1 2 2 3 4]

=> [2]

show modes [1 2 2 3 3 4]

=> [2 3]

show modes [ [1 2 [3]] [1 2 [3]] [2 3 4] ]
=> [[1 2 [3]]

show modes [pxcor] of turtles
:; shows which columns of patches have the most

: turtles on them

O PEETE: G AL
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mouse-down?

mouse—down?
R AR AL A% N R E] true, EHIIR[A] false.

R R EARIREAE LT M Z 4, mouse—down? &R [F] falses
mouse-inside?

mouse—inside?

U R AR AE AT 2 WIUER (A true, IR [A] falses

mouse-patch

mouse—patch

DR AR FRET R AN LR R [RHZ BLF s A5 R [Flnobody o

Mmouse-Xcor

mouse-ycor

mouse—xcor
mouse—ycor

IRIE] 2 ZERL I P PR (I x ly ARAR o ARFRAER AT (AR, PRIEAN o S K. i SRARAS 21 BL

¥R, i Hround mouse-xcor FI round mouse—ycor .
HE: WERRARATE 2 4ERLE Y, IR 5 Jm —ZIAE A B R AR bR e

: to make the mouse “draw” in red:
if mouse—down?

[ ask patch mouse—xcor mouse-ycor [ set pcolor red ] ]

move-to

move—to agent

x
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AR 3L x My ARbR BB 545 5E AR agent INATH
CsRes € EAGE L, MIBCRHUEEaRsh 2 b o

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

R T FIRAS . BVFTTESEA ] face A& K007 ) T BE I8 5 )5 i)«

FHU osetxy o

movie-cancel

movie—cancel

Y AT LS
movie-close

movie—close

(R Tee i BTG R

movie-grab-view

movie-grab-interface

movie—grab-view
movie—grab—interface

SR 24 R P s T AR () P A5 2824 i L

: make a 20—step movie of the current view
setup
movie-start “out.mov”
repeat 20 [

movie—grab—-view

go
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]

movie—close

movie-set-frame-rate

movie—set—frame—-rate frame-rate
BB M HT MW, WAL, R RER 2 DT, CIT SN A 5 B, BRIACA 15 i/ F8)

Zin A W ifEmovie—start )i, movie—grab-view BY movie—grab—interface Z R

H I movie-status o

movie-start

movie-start f£ilename
B — AN . W RAT B 11 enamet’ € IF1Qui ckTime 3L, % CAFRI G N7 mov”

Y Wmovie—grab—view, movie—grab—interface, movie—cancel, movie—status,

movie-set—frame-rate, movie—close o

movie-status

movie—status
IR [A]— N 2w R I AR R

print movie—status

=> No movie.

movie—start

print movie—status

=> 0 frames; frame rate = 15
movie—grab—view

print movie—status

1 frames; frame rate = 15; size = 315x315
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my-<breeds>

my-links

my—<breeds>
my—-links

x
SBR[ 5 P ) 7 1 ) e LB 1 A

crt 5
ask turtle 0

[
create—links—with other turtles
show my—links ;; prints the agentset containing all links

(since all the links we created were with turtle 0 )

]

ask turtle 1

[

show my—links ;; shows an agentset containing the link 0 1

]

end

my-in-<breeds>
my-in-links

my—in—<breeds>
my—in—links

:t
AR [E] BT AT AL ™ 25 R A BIK R 3 A 1R B AL R B

crt b
ask turtle 0
[

create—links—to other turtles

show my—in—-links ;; shows an empty agentset
]
ask turtle 1
[
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show my—in—links ;; shows an agentset containing the link 0 1

my-out-<breeds>

my-out-links

my—-out—<breeds>
my—out—links

i‘
AR [ET BT AT AR 2 1 A BE AT R 1) AL R B

crt b
ask turtle 0
[

create—links—to other turtles

show my—out—links ;; shows agentset containing all the links
]
ask turtle 1
[
show my—out—links ;; shows an empty agentset
]
myself
myself

"]

“self” 55 “myselt” KAHMI. “selt” A5, MR (ne”) . “myself” fif “i¥
SRR HG IE LA S B

AT KBTS mysel £ IR [BDR HIER AR GREFBELLA) .
myself 2% 5 of — AL, IR B B RO AR A .

myself AMY AT LLALE ask wx 2 WIS, @A L hatch, sprout, of, with, all?,

with-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 ] ]

211



NetLogo 4.0.2 H F* Fif

:; each turtle makes a colored “splotch” around itself

FEARDS ] 7 "Mysel £ Example” A VFZ 54

W self .

N

n-of

n-of size agentset
n-of size list

XERES, WA THES PRPLER (ANEE) size N THRADN— D THES, &I
TERES .

S, MWEIAFIRPBEPUER (ANER) size ALK AL, RELZSIFR. SR51%E
RTINS AR P I — 8. CHR AT ZEREHUN, 0 45 AL shuffle)

IR size KTHANES (BIFD B9, WA .

ask n-of 50 patches [ set pcolor green |

: 50 randomly chosen patches turn green

5 W one—of

n-values

n-values size [reporter]
RN size FFR, HAPRSTUEERIZAT reporter 13511,
fEreportert 2 51 H AT HE v &k I, TEUN 0 T4

show n-values 5 [1]

= [11111]

show n-values 5 [?]

= [012 3 4]

show n-values 3 [turtle ?]

=> [(turtle 0) (turtle 1) (turtle 2)]
show n-values 5 [? * ?]

= [0149 16]
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AW reduce, filter, ? .

neighbors

neighbors4

neighbors
neighbors4

"
R 1 8 AMHASTOH (ABIT) 84 ML (70 AL E kg

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

show count turtles—on neighbors
;. a shorter way to say the same thing

ask neighbors4 [ set pcolor red ]

:: turns the four neighboring patches red

<breed>-neighbors

link-neighbors

<{breed>—neighbors
link—neighbors

x
38R (1] 5 e P R AR 1) B I 1 A — S i f L P AR

crt 3
ask turtle 0

[

create—-links—-with other turtles

ask link-neighbors [ set color red ] ;; turtles 1 and 2 turn red
]
ask turtle 1
[
ask link-neighbors [ set color blue ] ;; turtle 0 turns blue
]
end
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<breed>-neighbor?

link-neighbor?

<{breed>—neighbor? turtle
link—neighbor? turtlie

|
WRALE turtle FIFH#F 2 814 T EE, WIRF] true.

crt 2
ask turtle 0

[

create-link-with turtle 1

show link-neighbor? turtle 1 ;; prints true

]
ask turtle 1

[

show link-neighbor? turtle 0 ;; prints true

netlogo-applet?
netlogo—applet?

WERBIR DL applet /72047 R[] true
netlogo-version

netlogo—version
IR A4, 4 T84T ) NetLogo A5 I 24T Ef

show netlogo—version
=> 74.0.2”

new-seed

new—-seed

AR A —ANIE A BERLAICR A2 Al 1
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new-seed /" IEAE AL = /i H YA (M) (=2 A0 %, 9 HLAE NetLogo SuifF i85
-9007199254740992 F 9007199254740992 1A .

new-seed AR ANRIBME A . CEBUT 3OS I R a2 0™ sl e 2 i,

55— AR

WL random-seed
no-display

no—display
AR 5T, HEIRH display frd. AL

= R A 25 B R VR REAERL A T RV 2 AR, AR AR, R
Ja— P raiEas ik

T R I AR R R, R E A TR AR . A RARARAT KR, a2 BELE RS AR5 B 25 B
GERE AT A no-display fiv4, FRAT A FH ALK #6145 LI on/of £ FF50)

R display 5 no-display AR EIFEHI4 E R B R 45 AR B AT .

W display.

nobody

nobody

X NERME, BYREN turtle, one—of, max—one—of ZEKiiARE KA A, &
A, MEARIET)E, BT nobody

HE: ZEMRESAY Tnobody , WHRENK EAES S NZ, ifany? » LA TUHAE
B H— AR FI L 7 4 1] B84 2nobody .

set other one—of other turtles—here
if other != nobody
[ ask other [ set color red ] ]

no-links
no—links
IR AN AR RS
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no-patches

no—patches

R =N O B
not

not boolean
W hoolean Jy false iRIA| true, ENJIR[A] false.

if not any? turtles [ crt 10 ]

no-turtles

no—turtles

R[] i e A
O

of

[reporter] of agent
[reporter] of agentset

XA, R agent GEAAELICH ) W reporter{H.

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 0

:: prints the number of turtles located within a

; three—patch radius of the origin

BRSSPI, ZIRGTEERES DI EARE reporter (6 (EHURF) .
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crt 4

show sort [who] of turtles

=> [0 12 3]

show sort [who * who] of turtles

= [0 1 4 9]

one-of

one—of agentset
one—of /ist

EAES, RPIFEHLEREN DT WERTEMARES A%, iR [FInobody.
XEFE, IR AIBEHLLE R — DI I i R B 2 ) H A

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

FHI n-of o

or

booleanl or boolean’l
W booleanl Y, boolean2 2 — w4V N true, NIR[ME] true .
HEME conditionl } true, condition2 ANFHAT (R A¥TEESICTM)

if (pxcor > 0) or (pycor > 0) [ set pcolor red ]

:: patches turn red except in lower—-left quadrant
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other

other agentset

"
BRI AT, RS SR SR, SRS E

show count turtles—here

=> 10

show count other turtles—here
=9

other-end

other-end

s

AR RRARAT, AR IPITE SR A 5y — i I

DR BT, IR IPIBE EAN S SR ) — N
IXLSE SIRAERI S B AR, I A1 XA T P By

ask turtle 0 [ create-link-with turtle 1 ]

ask turtle 0 [ ask link 0 1 [ show other—end ] ] ;; prints turtle 1
ask turtle 1 [ ask link 0 1 [ show other—end ] ] ;; prints turtle 0
ask link 0 1 [ ask turtle O [ show other—end ] ] ;; prints turtle 1

WA BB 0, 55— (Cother” end) JEBEAEIE R A S W KA ¥ 2

out-<breed>-neighbor?

out-link-neighbor?

out—<breed>—neighbor? turtlie
out—link—neighbor? turtle

j
WM B turtle F5—5A WAE, WHRIE] true .

crt 2
ask turtle 0 [
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create—link—-to turtle 1

show in—link—neighbor? turtle 1

;. prints false

show out—link—neighbor? turtle 1 ;;

]
ask turtle 1 [

show in—link—-neighbor? turtle 0

prints true

;. prints true

show out—link—neighbor? turtle 0 ;;

out-<breed>-neighbors

out-link-neighbors

out—<breed>—neighbors
out—link—neighbors

d

prints false

RE NG R ARG, IR AT I 2 R RIIA AT 1)

crt 4
ask turtle 0

[

create—links—to other turtles

ask out—link-neighbors [ set color pink ] ;; turtles 1-3 turn pink

]
ask turtle 1
[
ask out—link-neighbors [ set color orange ] ;; no turtles change colors
: since turtle 1 only has in—1links
]
end

out-<breed>-to
out-link-to

out—<breed>-to turtle
out—-link-to turtle

&

RN E R turtle F%E. WREAEENZ B nobody
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crt 2
ask turtle 0 [

create—link—to turtle 1

show out—link—to turtle 1 ;; shows link 0 1
]

ask turtle 1

[

show out—link—to turtle O ;; shows nobody

output-print
output-show
output-type

output-write

output—print value
output—show value
output—type value
output—-write value

XAy A Hprint, show, type, writet#[F], KA value & B rEm ALy, 1MEfER
YR Y DXl AR VA T e DX, U S R AR i A )

o

patch

patch xcor ycor

g5 th R x Ry ARBR, IREIMOEZ AL . (AR AT ARRR, AR patch-at BT
BET R AR AT AR

DR x My SRR RS BOR I D WRAS I, DU I, e LT

WIS VT IRISE, ARFRSIIZRIH A 2 N o G RAS e VF Rl Se i AL bR H s, D)
&[] nobody.

ask patch 3 =4 [ set pcolor green ]

; patch with pxcor of 3 and pycor of -4 turns green
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show patch 1.2 3.7

7 prints (patch 1 4); note rounding

show patch 18 19

;; supposing min—pxcor and min—pycor are —17

:; and max—pxcor and max—pycor are 17,

7 in a wrapping topology, prints (patch —-17 -16);

;; in a non—wrapping topology, prints nobody

FHU, patch-at .

patch-ahead

patch—ahead distance

o

IR IPTHR FH A0 7 1) BT 45 BE S AR TR PR AN BL R W SIS L, B AEAE, T
iR [A] nobody .

ask patch—ahead 1 [ set pcolor green ]
:; turns the patch 1 in front of the calling turtle
green; note that this might be the same patch

the turtle is standing on

YW patch-at, patch—left—and—-ahead, patch—right—-and-ahead
patch—at—heading—and-distance

patch-at

patch—at dx dy

"]
R EASF (dx,  dy) &R RC R, BREEE ] EAAARTT dxy 675 dy BIECH
W ARAZ ROE T ARIRIGE I AR S, B R BL AR [B] nobody

ask patch-at 1 -1 [ set pcolor green ]
:: 1if caller is a turtle or patch, turns the

patch just southeast of the caller green

YW, patch, patch—ahead, patch—left—and-ahead, patch-right—and—ahead,
patch—at—heading—and-distance
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patch-at-heading-and-distance

patch—at—heading—and-distance heading distance

"]

patch-at-heading—and—distance JR[FI¥FE5 £ 77 1n) 25 U FH i (LBl B 405 e B 25 A 1)
AN . (Y5 patch-left-and-ahead il patch-right—and-ahead #H %, WA &I 3=
RIART T 1) o W SR PRI HE S L T BL A ANAEAE, IR [F] nobody o

ask patch—at-heading-and-distance 90 1 [ set pcolor green ]
;; turns the patch 1 to the west of the calling patch

green

U, patch, patch—at, patch-left—and-ahead, patch-right—and-ahead

patch-here

patch—here

;t
R I fR R 7 (KB A

T B ANBEIIZAR S 4%, U BUR A BE I sel £

patch-left-and-ahead
patch-right-and-ahead

patch—left—and—ahead angle distance
patch—-right—and—-ahead angle distance

x

AR [BIVE FHE F0 A BT e e B e T A T (B0 5 AHERSS SE BR RS AL BB T o AR A
HE HE T SRS 0 bL i ANEAE . WUR[E] nobody .

Can ARLE 40} 7 1m) 4R BL R, AN IS 5 2w 7 ) AR 7 1, DU sf
patch—at—-heading—and-distance)

ask patch-right—and-ahead 30 1 [ set pcolor green |

7 the calling turtle “looks” 30 degrees right of its
current heading at the patch 1 unit away, and turns
that patch green; note that this might be the same
patch the turtle is standing on
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W patch, patch—at, patch—at—heading—and-distance

patch-set

patch—set valuel
(patch—set valuel valueZ ...)

RE =AM AR LA B S AT LU AL FUA A4S nobody LA
LA LA AR 51 3 (SR B3 o

patch—set self

patch—set patch—here

(patch-set self neighbors)

(patch—-set patch—here neighbors)

(patch-set patch 0 0 patch 1 3 patch 4 -2)
(patch-set patch—-at -1 1 patch-at 0 1 patch-at 1 1)
patch-set [patch—here] of turtles

patch-set [neighbors] of turtles

FHUL turtle—set, link—set

patches

patches

SRIE T B AR
patches-own

patches—own [varl ...]

1Z i 5 globals, breed, <breed>-own, turtles—own —#f, HAEHEREFEH, AT
IR E 20T e ST L il AR

PITAT bR BAT e (AR &, RERB AT i AR
BT bR ARl DA BL R 5 R ) o

W globals, turtles—own, breed, <breeds>own
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pcolor

pcolor

="
ERAWEIER, AEL . REXMERBCE B,

A L A2 ] AT B B3 A f AR i o T DAHINe tLogo il (—NEi{i) BRRGB
P (3 ANEUNFIR) o 4075 WARESR B L8 7> Colors section.

FHUW color

pen-down
pd
pen-erase
pe

pen-up
pu
pen—down
pen—erase
pen—up

x

PR 2 Wk, Rk, BEAmEAE, LD E R RERR 2 FAgRZ N, B
AEREE, WA set colorSUARE ) St .

ER: MmN, g shir S REum L, O junp, setxy Al move-to .

I

s XA AN TR B RAY B pen—mode” & “down” , “up”, “erase”.

il

-
bas
)

VERK: 7E Windows FEIZERIEL TR SEBRITH 55 .
pen-mode

x
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XA — AW B A R, R ZE PR A . B B2 A B AT 2 | 452k Bl R A 1 AN %,
B HEMIE R up”, “down”, “erase”.

pen-size

:t

R AW B A, R ME SRR GREERD N ADREL () .
plabel

plabel
Ealrle

R NWE AR, WRRAAEMERME. 4 E ME BSOS U A,
SBRFERLE . BCEIZAR RGN B BRR BUA IRREE

AT Bu A2 on] DA B 05 I f LRV )

Y Wplabel-color, label, label-color

plabel-color

plabel—color

KW ERAZRRE, R DRTAET 0 /T 140 BIBUH . ZEUERE T 5L PRI
O (RN o BEE R RS LA RN .

AT L A2 n] Ay BL R B3 AR f LRV )

YW plabel, label, label-color

plot

plot number

@%Eg . ,]'Eijj[] plot_pen_interval’ E%ﬁa@ X {Eu& y {Ei‘j Humbef%@—‘/l\)?\o (?:Eé/f\‘\
L35 N x A 0)

225



NetLogo 4.0.2 H F* Fif

plot-name

plot—name

BIEAHLEAT (PR

plot-pen-exists?

plot—pen—exists? string

B R LRI P AR 4 P I E BRI true, RN false .
plot-pen-down

plot-pen-up

plot—pen—down
plot—pen—up

JC GAk) T2, Scatim CRim) B, CERAITA B HIBA R IR 1)
plot-pen-reset

plot—pen—reset

TR AT AR W P AR, R0, 0) Ak, BT . AR A K A, AR 22 1
PR UEAE P R BEE, R 2 R A e o B

plotxy

plotxy numberl number?

¥ 210 8 AL B B ARAR (number], number?) . WIREZEZETA TR, WZHlZe, K. mi (K
PR .
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plot-x-min

plot-x-max

plot-y-min

plot-y-max

plot—x—min

plot—x—max

plot-y—min

plot—y—max

RIS RIS xo y Bl R

XL ] DI set-plot—x—range Ml set-plot-y-range & &E. CEAIMBIMELES:
Vel 2 R0 T AE R AL DD

position

position rtem list

position stringl string?

XA, R 7tem At 1ist 55— BILHIAE, & B [A] false.

XPAF R, R stringl E5 T RS —IRAE string2 I BLRIALE, W SR B []

false,
R ALES S0 T,

: suppose mylist is [2 7 4 7 "Bob”]
show position 7 mylist
=1
show position 10 mylist
=> false
show position ”“in” “string”
=3

550, member?
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precision

precision number places
RIPEE number VU NEI/INEUS S places A
WIR places ;& HL, 5 NRAELE/AINEUSTHT LA

show precision 1.23456789 3
=> 1.235

show precision 3834 -3

=> 4000

print

print value
fEm A RN value, G ERIAIG
5 showAlH], valuefi AN EoniiH 44k,

B0, show, type, write

F3 W output—print

pXxcor
pycor

pxcor
pycor

="}

RN E LA AR, RAFILT I x, v 2805, ENTEEEEL. POV IO A, FridiAge

B IR AR

pxcor KT2T min—pxcor, /NTZET max—pxcor; pycor KTZ2T min—pycor, /NTEET

max—pycor o
P LR AR w] LU ER BL R B i BT )

FHU, xcor, ycor
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R

random

random number

WIER number JIE, JRIFIKTAET 00 /ANT number H)—MHEHLAEEL
W number 4, WRIAVNTEET 00 KT number 1)—>BENLHEAL .
W number H 0, RIF] 0,

VER: fENetLogo2. 0 |/, WL Edm AN, WHRFFSH . MAEA LT . s
BE)F SE, vl random—float .

show random 3

;; prints 0, 1, or 2
show random -3

;; prints 0, -1, or —2
show random 3.5

:: prints 0, 1, 2, or 3

FH W random—float

random-float

random-float number
R number JiE, RBIKTEET 0. /NT number (F)—ANFEHLEE RUEL
W number Jy A, IREINTEET 0y KT number —NFENLIF 4L
WR number 7y 0, R[A] 0.

show random—float 3

:: prints a number at least O but less than 3,
. for example 2.589444906014774

show random—float 2.5

:: prints a number at least O but less than 2.5
. for example 1.0897423196760796
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random-exponential
random-gamma
random-normal

random-poisson

random—exponential mean

random—gamma alpha lambda
random—normal mean standard-deviation
random—poisson mean

WRYEIIE mean JR [0 IR WAL 73 A5 IBEHLEL, R IE RS 70 A7k 245 b 22

standard-deviations
random-exponential IR [F] A MR Aii R BEHLTF 25T

random—gamma 1R [A] i AN 53 AR (I BEN LT 520, A S5 iRi7 2 alpha A1 lambda 25 i,
THREWIKRT 0. (WIS ENIEF T 1S, B A JE A alpha = mean * mean / variance;

lambda = 1 / (variance / mean))
random—normal iR [A] ff A\ 1E 75 73 A7 () BE LT 2525
random—poisson JR[FI&M Poisson-distributed [KIFENLIEEL.

show random—exponential 2

:: prints an exponentially distributed random floating
::; point number with a mean of 2

show random—normal 10.1 5.2

:; prints a normally distributed random floating point
;; number with a mean of 10.1 and a standard deviation
;; of 5.2

show random—poisson 3.4

:: prints a Poisson—-distributed random integer with a

: mean of 3.4

random-pxcor

random-pycor

random—pxcor
random—pycor
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RE NS, 4T min—pxcor (8 —y) #l| max—pxcor B¢ —y) M1 X [A]

ask turtles [
:: move each turtle to the center of a random patch

setxy random—pxcor random—pycor

H W random—xcor, random-ycor

random-seed

random—seed number

B BENLEUR A= 28 R T number BIREEGER 5y« Fh 1] LLJE NetLogo ¥%[X [H]
(-9007199254740992 F| 9007199254740992) = [¥IAT- AT 454

M7 S DL gL $e m IBEHL Z(Random Numbers#iJy o

random—seed 47823
show random 100
=> b7

show random 100
=> 91

random—seed 47823
show random 100
=> b7

show random 100
=> 91

random-xcor

random-ycor

random—xcor
random—ycor

MR MIEEFG x By AR SRV A IBEN LI RS2

AP AA R M min—pxcor — 0.5 (%) #| max—pxcor +0.5 (A7) HEHAFRHN min—pycor
- 0.5 (%) # max—pycor + 0.5 (AE),

ask turtles [
; move each turtle to a random point

setxy random—xcor random—ycor
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H W, random—pxcor, random—pycor

read-from-string

read—from—string string

B E AT R RRE N 2 FR s N, IR D45 R . 45 AT R BUE . YR, T8, M
JRAE, BRFIR{E "nobody” .

Huser—input— A, AT LR A S AN Fe b o T B K.

show read—from-string ”3” + read—from-string “5”

=> 8

show length read—from-string “[1 2 3]”

=3

crt read-from-string user—input “Make how many turtles?”
:; the number of turtles input by the user

. are created

reduce

reduce [reporter] list

i reporter \ /e B 450N, 42— PAE. &5 N, #lllireduce [?1 +22] [1234]
ST (1 +2) +3) +4), WRFIRIAG 10, RIEEZI. RS0 R 45080, WA

fEreporter P21 F1 22 5IHBEHESHIHANN %,

MRME EL R W reduce f155 30, NIIAT 280 1, RUEASKSEH, HA] DOE R BRI 5 K 5
X

show reduce [?1 + ?2] [1 2 3]
=> 6

show reduce [?1 — ?2] [1 2 3]
= -4

show reduce [?2 — ?1] [1 2 3]
=> 2

show reduce [?1] [1 2 3]

=1

show reduce [?2] [1 2 3]

=3

show reduce [sentence ?1 ?2] [[1 2] [3 [4]] 5]
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=> [1 2 3 [4] 5]
show reduce [fput ?2 ?1] (fput [] [1 2 3 4 5])
= [543 21]

AT SE S ] 1

;; find the longest string in a list
to-report longest—string [strings]
report reduce
[ifelse—value (length ?1 >= length ?2) [?1] [?2]]
strings
end

” 7

there

” 7y r/]

show longest—string [“hi
=> "there”

;. count the number of occurrences of an item in a list
to—report occurrences [x the—list]
report reduce
[ifelse-value (?2 = x) [?1 + 1] [?1]] (fput O the-list)

end

show occurrences 1 [1 2131231145 1]
=> 6

;; evaluate the polynomial, with given coefficients, at x
to—report evaluate—polynomial [coefficients x]
report reduce [(x * ?1) + ?2] coefficients

end

.- evaluate 3x 2 + 2x + 1 at x = 4
show evaluate—polynomial [3 2 1] 4
=> h7

remainder

remainder numberl number?
R[Fl number! BRUA number2 W44, ST N 4%

numberl — (int (numberl / number?)) * numberZ?
show remainder 62 5
=> 2

show remainder -8 3
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= -2

S0l mod o XPHEEL mod A remainder —FE, {EXFHEA—FE.
remove

remove Item list
remove stringl string2

WA, RIEIZBR 1ist WA 1tem SEBIHZEE DL,
MR, RN string2 bR T stringl T H 7R L,

set mylist [2 7 4 7 "Bob”]
set mylist remove 7 mylist

:: mylist is now [2 4 “Bob”]
show remove “to” “phototonic”

=> “phonic”
remove-duplicates

remove—duplicates Iist
MHNR BRI A BRI, AR — MU E R

set mylist [2 7 4 7 "Bob” 7]
set mylist remove—duplicates mylist
. mylist is now [2 7 4 "Bob”]

remove-item

remove—item index list
remove—item 7ndex string

XN, KER List GRG0 RIBIR I UL,

PR, RKER string2 8 RGN TAT, R FAT RN DL
HERIIN0 IR, CGB—IERGZ 0)

set mylist [2 7 4 7 "Bob”]

set mylist remove—-item 2 mylist
: mylist is now [2 7 7 “Bob”]
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show remove-item 2 “string”

=> ”sting”
repeat

repeat number [ commands ]
184T commands 3% number IX.

pd repeat 36 [ fd 1 rt 10 ]

: the turtle draws a circle

replace-item

replace-item index list value
replace-item 7ndex stringl string?2

XA, BHRRGITRE I 51N 0 JT4R (FIERRKIEE 6 UK 5100 5) . & "replace—item”
H"set” BRI

WAAFEBAERARRL, 02 stringl 45 € R FR98 22B%, 1 string2 ffidt k.
show replace—item 2 [2 7 4 5] 15
=> [2 7 15 5]

show replace—item 1 “cat” “are

=> “caret”

report

report value

SEREACY R to-repor t HIFRIR Y, iR [Pl valuefE WBIFEHIZE R report 1 to—report il i&—
FAF . fEto—report WL T EMIIAE .

reset-perspective
rp

reset—perspective
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AR EREE BRI (SRR o (HCRMISEE BA S IREE. T
AR, WA AWAKED o 78 3 YELE, MEH I ERPIBOAMLE (FEEE BT, W HE
D

FHU, follow, ride, watch o

reset-ticks

reset—ticks
i

R IR Eds el 0.

HI tick, ticks, tick—advance

reset-timer

reset—timer

BN 2SR N 0. S Wtimer o

FER VI 8 5 BT BEs AN A o vEES 28 RS Tl 2 O BCSE R [R), 1 BBk s i 211
HE 2 AR B [A]

reverse

reverse list
reverse string

AR PP I oK AR5 DL

show mylist
© mylist is [2 7 4 "Bob”]
set mylist reverse mylist
: mylist now is [“Bob” 4 7 2]
show reverse “live”

=> "evil”
rgb

rgb red green blue
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M AN EREIA RGB B, IR [A[—/N RGB 71|58, E{Hu I 0-255,

ride turtle
i

Bk turtle .

BER turtle®3), WEFWBL) . AL 2 0K, e iUeEaEm K ho. 783 4
RUIEL, BB NI ROIRS B A . R Ts, MA B BRI .

W reset—perspective, watch, follow, subject

ride-me

ride—me

i
TSRS SFe a1 e 1 o

5 Wride

right
It

right number

|

AT number .  (UNSR number 51, WIAHE)

round

round number
RAIFEE number HIHEEL

R NG 12 0.5, WIE A EXEE (rounded in the positive direction) .
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VERIE [ B 5 AR A R P T e e AN —3.  CRFAIZ 5 StarLogoT A—#£, StarLogoT Al
SN BRAEL B ED o XA NetLogo HLMEFARBR A L ABARIF DG RIULEC . B, 4
Rt x ARAR 4.5, WIETE x PR -4 F1-5 AN TL R A SAL, FRATTCA I fAE-4 (L
v b B IRATIE [y B

show round 4. 2

=>4

show round 4.5

=>5

show round —4.5

=> -4

run

run string
A4 TR AR — A A AT, RITIEAT
ARISLE BRI 200 R SeaET, WIRE YT M) Rl A8 /. “mysel 4%,

FCR LIRS EAEGN T, IXEAE BRI (8], i )i ) —BEHIACAS B NetLogo 2247, INILAIRE Rz
TR AT R 2 AT 2

FHU, runresult
AT run & X E T X IR

HEREHrunEirunresul tig TR 2 b H S T X AR ISR 2 4% .

runresult

runresult string
TR E TR R I — MR A, 18T, RIS R
ARBAE AR /7 EF30hiEAT, BRI R As . “mysel £7 45,

ACRE AT T, IXEAE BRI 8], i )i ) —BE AL B NetLogo 2247, INBLAIRER 2
IR T4 R 2 PRS2

73 W run

A M runslirunresul tis AT UG 22 L H 2 AT X EEAU ISR 2 1 .
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S

scale-color

scale—color color number rangel rangel

RIFIIANS 5 number FIE ELIF color .

WR rangel < range2, number &K, BT, WIR range > range2 WX
MR number < rangel, W hEEEH) color .

MR number > rangel, WA= color i,

R RIS, i green and green + 2 —FF, AR (AR

ask turtles [ set color scale—color red age 0 50 ]
.. colors each turtle a shade of red proportional

:: to its value for the age variable

self

self
"]

R PIAE B

"self” Y "myself” KAME. “self” fRTEH, #ETEH ("me”) o “myself” J&48 “iif
SREAH A7 IEE TG R L .

FIW myself

; (semicolon)

i comments

BAT G RN BB o 35 R REFRE I “vERe” - AR H RN, "Ll
BLYIIEZN I PIRspy IESYI e

NetLogo [J Edit SCEATHIBERACHIIG I 2K BREERE A I
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sentence

Se

sentence valuel valuel
(sentence valuel ...)

A ANEEESIR . RN ZYR, ZIRMIE O SEL R IER T, AL
YERESIZR . R f] 75 MU TIX— ki

show sentence 1 2

= [1 2]

show sentence [1 2] 3

= [1 2 3]

show sentence 1 [2 3]

= [1 2 3]

show sentence [1 2] [3 4]

= [12 3 4]

show sentence [[1 2]] [[3 4]]
=> [[1 2] [3 4]]

show (sentence [1 2] 3 [4 5] (3 +3) 7)
= [1234567]

set

set variable value
WAt variable VoM FEAH .
A AL
o i globals" 5 H 14 AL &
o AN, JFOG. EFEAS. HAHESCH A A R
o ETIHHIEMARNEE
o WIRAH FEMENER, WAL E
o Hlet ANFEM) AR &

o CYHTHIRERIHIAN
o RRERSEIRARE (2,21, 72..).

set-current-directory
set—current—directory string
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W file-delete, file—exists?, file—openfdfifHHIX4uETH 3.

IR sy 25 T SO AR, WIAME S ET H Sk BEEET BT, 2 ET H SR B H
FH (user’s home directory) o FJ AL YT H sk AR BT E H 5%,

VERAE Windows H, 4 o R SORFER R BN 1 25— RORHER A e AT, 7 C\\7
2RI F R A AR I (1, A AFER AL,
FER: fE applet B, iZar WA N4 applet HAEMIR S s AU BT AE H S B F

set—current—directory ”C:\\NetLogo”

;7 Assume it is a Windows Machine
file-open “my—file. txt”

;7 Opens file ”C:\\NetLogo\\my—file. txt”

set-current-plot

set—current—plot plotname

U 4TI BB A U BT T R T B 22 B AN AT R
set-current-plot-pen

set—current—-plot—pen penname

A4 52 44 T 25 42 2 22 0 2 2 2 2 P AT S A I 28, U EH BISE AT s
set-default-shape

set—default—-shape turtles string
set—default—-shape breed string
iy

X BT ATV O BT R PSR IR 0 BE BOAIAR BT o i 0 O i B SO SRIN I FO g BN
HEEIE .

A AN CAFE R, RO LS B i F A S0

T E PR AUL i (0 B2 tHbreed JOBE 71 SCIFH,  $8E AU 745 o AL 202 24 i SCIY 1
AR

FERRIEL, P # BN EIE 2 defaul t”,
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FERIREENEIE , AN UG IR LR A2 5N EDE it A 0 — BT B s P 3R
K

create—turtles 1 ;; new turtle’ s shape is “default”

create—cats 1 .7 new turtle’ s shape is “default”

set—default-shape turtles “circle”
create—turtles 1 ;; new turtle’ s shape is “circle”

create—cats 1 .7 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”

H W, shape

set-histogram-num-bars

set—histogram—num-bars number

TEE I 2E (1) P R G, X RESS e 2 T x e E, W T B A )2 i
number N4 .

W histogram

__set-line-thickness

__set—line—thickness number

;t
EiEp R RN Y AES v HE S
FRIMESE 0, R4 T MRE N .

A O A FH BLA e FE A . BIanse Bk 1, M 1AL S gk . (el RN O
1 0.5,0.2)

b 1 MEETE

KA A, BUSRA ] RE BTG
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set-plot-pen-color

set—plot—-pen—color number

A4 21 20 Pl B PO B K number
set-plot-pen-interval

set—plot—-pen—interval number
AR BT E S AT 2 B A, 1E x T8 number.  CHEZE[RIFE MM H T B4
AT R)

set-plot-pen-mode

set—plot—pen—mode number
BEE M HTH ZE LRI A number,  FUVF R ZEAL A
o 0(%k) : IHIZEEIZHEI RUAHIE.
o 1 (%K) mZEH—NEHN, TN plot-pen-interval , SAENEEIIA LA (WS
EEL, WA D

o 2(k): WML, RZEAE,

B JE 0 (Tine mode) .

set-plot-x-range

set-plot-y-range

set—plot—x—range min max
set-plot-y-range min max

WEYATZEN x. v flis K.

USRI ), ANSAFAERBARI . 222 G BRIN, AR BRI 5 21 22 1 G 0 4o 10 ATE HH 15 2 1)
ERINE
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setxy

setxy x y

AR E AR BN X, vo
a2 Fset xcor x set ycor y, AN AR, AR
wmaR x, y HHHAER, NetLogo iz 745 1% .

setxy 0 0

:: 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

5 W move—to

shade-of?

shade—-of? colorl color2

MPRWAFiIE)E T F— % (shades of one another) , iR[A] true, TR false,

show shade—of? blue red

=> false

show shade—of? blue (blue + 1)
=> true

show shade—of? gray white

=> true

shape

shape

x
&P

XA B A e B, RAFIE B S R 4 T . W E R AR T O AT R
Ro BrAEMEH set-defaul t—shapefi @ AN FEIFITEIR, & WHHEAEEEFIEIR A " default” &

#lr:
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ask turtles [ set shape "wolf” ]

:; assumes you have made a “wolf”

;7 shape in NetLogo’ s Turtle Shapes Editor
ask links [ set shape ”“link 17 ]

;; assumes you have made a “link 1”7 shape in
;; the Link Shapes Editor

FH W, set-default-shape, shapes

shapes

shapes
IR I rp B AL B BT TS AR A R IR 81K
{fi HIShapes Editorfetalidg KL, Wag WE Y ESILAEITL SN,

show shapes

”

=> ["default” “airplane” “arrow” “box” “bug

ask turtles [ set shape one-of shapes ]

show

show value

Frfin 2 L B value, FITHOMN VA 30K, JRERIFIAS. G AT AT R R ER EREAS 44
FEAE TR o S4h, Hwritedfd, FrfFERFHRAELS.

W print, type, write.

H UL output—show

show-turtle

st

show-turtle

t
8 AR T AL

ERE: Zm M Tk BG4 R "hidden?” ) false o
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5 hide—turtle

show-link

show-1ink

BRI AT A AT L,
HE: ZmEM TR EFLE "hidden?” 4 false

H I hide—link

shuffle

shuffle Iist
Rl —ANUA S5 A R T T, H5 TR ATLHE P (1) 8T 412

show shuffle [1 2 3 4 5]
= [52413]
show shuffle [1 2 3 4 5]
=> [13524]

sin
sin number

AR [P RE F IR IE SRS, FA PR A

show sin 270
= -1

size

size

d

KR AWEBAZE, RIFEARINAN. BUAZ 1, ERERR NS —F.
LB AR
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sort

sort list—of-numbers
sort list-of-strings
sort agentset

I L A B A B A 813, IR A AR T T, BT RBT S1 CBefi
KT

B AR T A R RIS . CUERB AR A BB R 8, 4R Z 88D

IR AL RS R AIE, REEAIIR (AR EHRESR) « AUR AR E, W
ARG who number JHFHES. WIRIE B, WS4, MBS HES.

show sort [3 1 4 2]
= [1 2 3 4]
let n 0
foreach sort patches [
ask ? [
set plabel n

set nn+1

: patches are labeled with numbers in left-to-right,

:: top—to—bottom order

sort-by

sort-by [reporter] 1ist
sort-by [reporter] agentset

IR ALY, RN ERSIR P I, 2 AR reporter & WP HIHT 512 .

fEreporter, 21 Al 22 SIHFTLCERIPIAN G, W21 RILE 22 20T, R M|
true, IR [Pl false.

WA AL B ARSI, R EARSIR (A2 ERES) .

Her 2 fasE iy, BIAHEEI I e AN T4k,  (The sort is stable, that is, the order
of items considered equal by the reporter is not disturbed)

show sort-by [?1 < ?22] [3 1 4 2]
= [12 3 4]
show sort-by [?1 > ?22] [3 1 4 2]
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= [4321]
show sort-by [length ?1 < length ?2] [“Grumpy” “Doc” “Happy”]
—> ["Doc” “Happy” “Grumpy”]
foreach sort—by [[size] of ?1 < [size] of ?2] turtles
[ ask ? [ do—something ] ]
7 turtles run “do—something” one at a time, in

:; ascending order by size

sprout

sprout-<breeds>

sprout number [ commands ]
sprout—<breeds> number | commands ]

FEART BLR BRI number 4B . FHfE AT FERENLEEEL, BUEN 14 DT BN
oo WEHSLRNIEAT commands, WIRELIFRFEAFKIZEE . IS A . Chrifgfa
A AR R, SRS AR MUBP REXIEAT T4

WIARAEI sprout—<breeds X, WIBHE G IR 145 € TR

sprout 5
sprout-wolves 10
sprout 1 [ set color red ]

sprout—-sheep 1 [ set color black ]

ERE: It ar o n, AL EAAARVRSIT S G BT T without-interruptiondy 4
—FE) o X ORIEL RAEH] T ask—concurrent, BrifF AL G WAL AT, AR5 HAL
TR

W, create—turtles, hatch

sgrt

sqrt number

iR 0] number WIJTHR -

stamp

stamp

k&
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U PH 0 O A i P = 1) 2 B LR e AR R .

ERE: stamp B N EBRAEARKTHENLE AT REAZEME R 5E NN,
stamp-erase

stamp—erase

y .2
U P 0 OB I P = B 0 B TN TR A BT 1 i e

VERE: stamp W R M ESLEARF TN L AT BEAS BB AME 2 5E A0 Vo
standard-deviation

standard-deviation Jist
RGN 1ist BLTH BUER TGS - e ZE . AEEUE 29 10 200 .

show standard-deviation [1 2 3 4 5 6]

=> 1.8708286933869707

show standard-deviation [energy] of turtles

;7 prints the standard deviation of the variable “energy”
:: from all the turtles

startup

startup

@
R LIRS . W RAZGIREAAAE TG, BB E — DA it i A i i A

to startup
setup

end

stop

stop

P EARSLRI A BIFE . asks 3R ask 454 (crt, hatch, sprout,
without—interruption) HHIBH. METHEIFE(E 1L, A BRI B T8 1.
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if not any? turtles [ stop ]

:: exits if there are no more turtles

FER: ATLMER] stop f51k—ANR AL WK AT EEGGIRRE, A pIRe (s ki,
AR . (AR B BL R AV S, HRIPTAT I fa s BO A 5 1k, #2lAfsak -
ANIREFLER PL AT RE A5 L D

subject

subject

RIWEEE EAERA IRBE. R A (BRELA) « WIREAXFEMRES (B NER
[Flnobody

W watch, follow, ride o

sublist

substring

sublist Iist positionl positionZ2
substring string positionl position2

RIAIZE B R B FARF R I —584), JWWEMNE—ALE () B2 —AMLE O .
R MLESS M0 T, A EM 1 I,

show sublist [99 88 77 66] 1 3

=> [88 77]

show substring “apartment” 1 5

= ”part”

subtract-headings

subtract—headings headingl headingZ2

TR EPIANTJT 0 2 25, Bl heading? WEFE A headingl AT M N JE o 455 0y IE R 7R
e, AR RN e . 25 R RFE-180 2] 180, ASHRUF -180,

BT PR P AN T i T R AN ZR R o 980 I R SN B e, A I 300 I B B 1 S5
H/ho filtun, 5 AT 355 FEZ M2 10 B, M AN2-350 .

show subtract—headings 80 60
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=> 20
show subtract—headings 60 80
=> -20
show subtract—headings 5 355
=> 10
show subtract—headings 355 5
=> -10
show subtract—headings 180 0
=> 180
show subtract—headings 0 180
=> 180

sum

sum J7st
IR A B R )45 T2 Al

show sum [energy] of turtles
7 prints the total of the variable “energy”
; from all the turtles

T

tan

tan number

IR [Pl M IEDME, MR B .
thickness

thickness

&

Kot AWEREARR, RAABENRIT KN, 22 AR LR T I—N i . BRA
70, FORAE LA RN, BEMTERERIE | B, BCEIZAS BRI .
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tick

tick

P
P gas ar it 1,

HIL ticks, tick—advance, reset—ticks

tick-advance

tick—advance number
'

I BT B AU E numbers NI LIRS 8 (A7 LERERLREIN 8] 22 B0 540D o B
ANREN T

W tick, ticks, reset—ticks

ticks

ticks
RET P B 1 9 e . g5 R a2 — R EUE.

ZHERUE ] tickmy SHERE Bl IXFERTE ticks SUZIR MIEEE, WA T tick-advance
i, WATHER [F17F s KL

HW tick, tick—advance, reset—ticks

tie

tie

P

BRI end] Fl end2 35 SRR E ", WS AT %%, Wendl WM,  end? Jy-HEfa.
AR FEL P2 30 SR I L PR A7 1o G SRR T B IR R AR T, AN AR e A
SR BRI, AN IS B S ) — AN BRI T T

T PETE: JH3C M Ties end2 and end? of the link together, k.
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RS BN, PR VAR R 7 TR R S AR [ (R 28, M ) ) ) AN 32 550 . MR IR
forward, jump, AW E xcor B ycor ARKRERSS = AL IX LIS .

MR e AT R I - R SRR I R AR ) PR A B, P £ 00 T L e e AR ) £ £

B

WREEAETS, IR AR K.

crt 2 [ fd 3 ]
;. creates a link and ties turtle 1 to turtle 0
ask turtle 0 [ create—link-to turtle 1 [ tie ] ]

I untie
tie-mode

tie—mode

&P

KA WERAR R, PRSI R R A . fiftie AT untie Ayl
HEIIEA . AT LA E tie—mode N free”, SEHLH AN MK AENIMEEH: (non—rigid
joint) o (AN WAMRESRREIFMIRER 73D « BRINTHOL T, BEAINGE.

timer

RA A M B Hreset—timerfiy 4 (8iNetLogo/d sl LAHE 2[R E. I i KRS B 2
ZF. R RIIX AN AR RGEA AR, BT Fr ) Java g #9101

HIW reset—timer
R timer 5 tick counter AJA. Timer vIE#i 2L LFEL, 1 tick counter T1E Y
BT

to

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

RERTFR A fir & 1S
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to setup
clear—all
crt 500

end

to circle [radius]
crt 100 [ fd radius ]

end

to-report

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

R FFUR— A ds B RE
BIFE AN AL F repor t HBIFEIR [A]—AME . Jlreport .

to-report average [a b]
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

towards

towards agent

"
S [ AR AP 5 R IR 1
BN S VFIMISE 9 FLINIZERE B ot S0 ST, towards A5G IHILEH 2.

VER: N EMAE towards TR E B 175 1R, B0HEL AE [ — (00 B 1 AR5 1R I
G EIBAT I AR
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set heading towards turtle 1

:; same as “face turtle 1”7

L face

towardsxy

towardsxy x y

="

IR [B B B 2 Cr, ) BT 1)

WRIA D SOV Rl SE T ISy (ol Fih %) Bk, towardsxy KA HIISE#E1%
VERG: WP RAREE BT s (07 ) K 51 IE AT I ()RR

FHU, facexy

turtle

turtle number <breed> number

R [F]5 5Ewho number (UHEG, WIERBEAT MR [Flnobody o« XAFHAEMER, Al 4] H AR
G AR

ask turtle 5 [ set color red ]

.o turtle with who number 5 turns red

turtle-set

turtle—set valuel
(turtle—set valuel valueZ ...)

R A A S E P AT A R BRG] LU NG . IR ALE AL nobody
B BL BRI SRR AR (B 513D

turtle—set self
(turtle—set self turtles—on neighbors)
(turtle—set turtle 0 turtle 2 turtle 9)

(turtle—set frogs mice)

B0 patch—-set, link—set
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turtles

turtles
RIFML S Tt ) EAEES

show count turtles

;; prints the number of turtles

turtles-at

<breeds>-at

turtles—at dx dy
<breeds>-at dx dy

"]

A 0] 55 I A N (dx, dy) B PL v B fA RR .

ARe S IAHE B S
create—turtles 5 [ setxy 2 3 ]
show count [turtles—at 1 1] of patch 1 2

=> 5

UARAE I TR RS, A IR S i f i gk

turtles-here

<breed>-here

turtles—here
<{breeds>-here

CHR R il fa, 45

R EE T B BRI PT AL EARSE S R g, MR )

crt 10
ask turtle 0 [ show count turtles—here ]
=> 10

WRARAE I RS, A A SR i i gk

breed [cats cat]

breed [dogs dog]
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create—cats b

create—dogs 1

ask dogs [ show count cats—here ]
=> 5

turtles-on

<breeds>-on

turtles—on agent
turtles—on agentset
<{breeds>-on agent
<breeds>-on agentset

R PP g 1A B A LR BT AL ) B AR, B0 5 45 I f i AE R LY
FiEfa RS

ask turtles [
if not any? turtles—-on patch—ahead 1
[ fd 1]
]
ask turtles [
if not any? turtles—on neighbors [

die—of-loneliness

]
]

UEARAE I TR RS, AT IR S i f i gk

turtles-own

<breeds>-own

turtles—-own [varl ...]
<(breeds>-own [varl ...]

1% HtiA 5 globals, breed, <breeds>own, patches—own —Ff, HEEHERTFEE, 7T
FEATEIRE E LA B B T RN AR .

WIRHRGE T FPSRIAS LI, WA RN el ol i As i, (BT LA [

A2

breed [cats cat ]
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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]

FH U, globals, patches—own, breed, <breeds>own

type
type value

fEfT b R value, AERIEIAE (Sprint M showANED o BT ¥EA I, JRAT AL 1T
R Z I

5 showAN[F], 1EvalueRi A 2o~ H E44.

type 3 type 7 7 print 4
= 34

Y Wprint, show, write

3 Woutput—type

U

undirected-link-breed

undirected—-link-breed [<Iink-breeds> <link-breed’]
ZRHEE S5 globals, breed —#f, WEEHERET 3, AL TATATHIFREE X207, ewX—
AT EER S . R e PRI BE B H 2 I, BLEEE TR . AT e S 1%k
BEASCI ERES AR, 3B AN ATIUE SUZ PR 4K
2 S8 PP IS BE AT A — AV

o JEMMREEL AT EARES

o HHNEAEbreed ¥hiZEMAES

o IR IA] YR S AT 18] I A T IR

RZHNEOL N EWES Y ask —AET, 105 E R HEA i 2o
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undirected-link-breed [streets street]
undirected-1ink-breed [highways highway]
to setup
clear—all
crt 2
ask turtle 0 [ create-street-with turtle 1 ]
ask turtle 0 [ create-highway-with turtle 1 ]

end

ask turtle 0 [ show sort my-links ]
7 prints [(street 0 1) (highway 0 1)]

5 Wbreed, directed—1link—breed

untie

untie

LY

WERCABARGE, WiZdr & Hfend2 Mendl FATTF (BE tie-modey none”) o WIREIG I,
endl 1 Mend2 #2TF . EALTEER AR 2 8] (15

2

=
-
=
o

A2 WG RESR R IR L 7> (Tie)

uphill
uphill4

uphill patch—-variable
uphill4d patch-variable

x

Wt 5) 2 patch-variable g KIS FHSB O Lo an SR B AR A 4B B A2 58 LE 24 iy FU
FR WERFFAE . I RA LA BL A A R AR, WIBE L RE— > AR AU 20

uphill & 8 MNMHAS L, 1M uphill4 ZpEPUANAHAB L)Y -
M RS (R AR = BE A

move—to patch—here ;; go to patch center
let p max—one-of neighbors [patch-variable]l ;; or neighbors4

if [patch-variable]l of p > patch-variable [
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face p

move—to p

]
R ALDREEIALy, & 45 (uphill) 5% 90 (uphill4) A54L,

S Wuphill, uphill4

user-directory

user—directory
FIIF—DREHE, 1 B ORI H %
IR B AR AT o R P B IESE, IR [F] falses

set—current—directory user—-directory

:: Assumes the user will choose a directory

user-file

user—file
FITF—ANEHE, b P B — A OAAE R S
IR Rl 06) B AR SO 4 A R R P B RS, R[] false.

file—open user—file

:: Assumes the user will choose a file

user-new-file

user—new—file

£ 151 B M MUY A 5 E D & S VA WD I/ T R A [ XD 8 ol i R e S
R BGHLESE, WIRE] false.

file—open user—-new—file

: Assumes the user will choose a file

VERAZIR G S A LR G S, IR SO MR file—open@g S, mhB G kK.
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WP EE T A, S e, (HZRS S A S LR g el NAEH
file—deleteSEHI & Ht,

user-input

user—input value
RIS TERE AR BA value TN T N 55 5
value W] LLGEATA A, AN — e 1rH.

show user—input “What is your name?”

user-message

user—-message value
FIHF—AMXEHE, TR E value.
value A LIJBARATRIY, ANd—HE 7.

user—message (word “There are ” count turtles ” turtles.”)

user-one-of

user—one—of value list—of—-choices

FIFF—XEHE, BRI E value, list-of-choices ‘Won 3R, 1k Pk,
R [BIH % PER) 11st-of-choices )T,

value W] LURARFIZERY, AN — Mot P .

if “yes” = user-one—of? “Set up the model?” [“yes” “no”]

[ setup ]
user-yes-or-no?

user-yes—or—no? value
R H 5T value MR, iR[A] true B false.

value FJLJEAEMIRAL, AN —REFFTH.
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if user—yes—or-no? “Set up the model?”

[ setup ]

Vv

variance

variance list

R FFIR AT B MREA T 220 R AR A AL I

AT 22 BB S 2T A, B AU Ik 1

show variance [2 7 4 3 5]
=> 3.7

W

wait

wait number

SERFAE MM (AR, ATRRE B S

AN /N T8 e (8, HA] RERS TN T-45 e (E .
repeat 10 [ fd 1 wait 0.5 ]

5 Wevery

watch

watch agent

2

VERURRENI S e, E RS

4 agent T EIOCIT . (£ 3 4ERLIE], MEH Hallehe, &M izI4k,

WL follow, subject, reset—perspective, watch—me

262



NetLogo 4.0.2 H F* Fif

watch-me

watch—me

"
VSR AR T E A

WL watch

while

while [reporter] [ commands ]
WH reporter k|| false, BHEIF, TMEREIZLT commands.
KA EAR, reporter A BEIR DA FIME, RIAS R EAKIZAT commands WU ERT REAIH] .

while [any? other turtles—here]
[ fd 1]
:: turtle moves until it finds a patch that has

:: no other turtles on it

who

who

x

K AWEBFOARE, RAAEAN"who number” B ID 5, XiE— KT T 0 HEEEL.
AREBCEIZAZ R, WA who number” N2yt

Who numbersM 0 FFif. FET AT SIS ECE Bk, BrIEffHclear—turtles 5§
clear—all x4, BN 0 TS .

¥

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
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:; through 99 are blue

A] DUAT i a5 25 1R M1 25 %8 who number [¥)3 1,

HI turtle

with

agentset with [reporter]

AWANANSE, il D ERES (B0 " turtles” B “patches”) , A7HkE— i
IRTUAR S A8 R AP AR, AT A SRR SR [P true R4, A
WL, BB AL E AT

show count patches with [pcolor = red]

;; prints the number of red patches

<breed>-with

link-with

<breed>-with turtle
link-with turtle

x
RIF] turtle MV # 2 [0 5E . W %A #ENIR [F] nobody .

crt 2
ask turtle 0 [
create—link-with turtle 1
show link-with turtle 1 ;; prints link 0 1

with-max

agentset with-max [reporter]

%?ﬁﬁ/\ﬁﬁ)\é%iﬁ KR ANFEES (— KL turtles” 8¢ “patches”) , HAIUE MR
R —ANB R EARES, AP S IR RS 3% [0 d KA ) A4

show count patches with-max [pxcor]

: prints the number of patches on the right edge
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B W, max—one—of, max—n—of

with-min

agentset with-min [reporter]

ﬁﬁA%A%ﬁ JEil A ERES E turtles” B “patches”) , ArE MR
R [E—ASET) BRSSP R B IR EE A R  de ke [0 /M A AR

show count patches with-min [pycor]

:; prints the number of patches on the bottom edge

%W min—one—of, min—n—of

with-local-randomness

with—local-randomness [ commands ]

AL S AT A 5 T BN LA B AT MR (BT ) iy ASAER A5 2 Ay
A, AR AN 2

i+

;; Run #1:
random-seed 50 setup repeat 10 [ go ]
; Run #2:
random—seed 50 setup
with-local-randomness [ watch one—of turtles ]

repeat 10 [ go ]
Kb {Fwithout—local-randomnessf{fi Hone—of, PHIKIZLT ZAHEIH .

A I TAE RS B2 2 inic BN RS PIRAS, BT e k. (2
BEMLE R A8 B RS IB AT 1% 2, B 2 UG Al Frandom-seed new-seed)

BT T AR A de AT R BEH LUK RS RS A

random—seed 10

with-local-randomness [ print n—-values 10 [random 10] ]
;o prints [8 98424547 9]

print n-values 10 [random 10]

;o prints [8 98424547 9]
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without-interruption

without—interruption [ commands ]

FIE T HeA )iy A A SRV SLAD A F ask-concurrent T . e Uit Hoft = Akl 4
# (“on hold”) , HEHHMMmAPITE.

R XA A Sask—concurrent— A A HH . fELLETIINetLogoliAH, 25
PiZn 4, {H{FNetLogo 4.0 1, HA{fifask—concurrent} A A e 7T 2 o

YW ask—concurrent

word

word valuel valueZ
(word valuel ...)

e NTOEAE ik, o 7R R [A]

”o” ”

show word “tur” “tle

=> "turtle”

” 7

word “a” 6

o 7a6”

set directory “c:\\foo\\fish\\”
show word directory “bar. txt”
=> “c:\foo\fish\bar. txt”

show word [1 54 8] “fishy”

=> ”[1 54 8]fishy”

show (word 3)

_y 7o

show (word “a” “b” "¢” 1 23)
=> "abcl123”

world-width

world-height

world-width
world—-height

IR [H] NetLogo TH: F 1 jsh 5 F5E FILEL &y i o

T 2T max-pxcor — min—pxcor + 1, mi¥ZET max-pycor — min—pycor + 1 .
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Y Wmax—pxcor, max—pycor, min—pxcor, min—pycor

wrap-color

wrap—color number

wrap—color f % number /£ 1t NetLogo BUEATEH] 0-140 CNVELHE 140) 1N, WIERATE, KHL
23] 0-140 Z M.

(B8 VL2 number TN FEGEZ: 140, EHBEAE 0-140 B FEZ N  CY¥EEN VEH
HIEAEIRZE B color BLPL ) peolor W,  HBNIZIXFEM 7 X [FlZ8)

show wrap—color 150
=> 10

show wrap—color —10
=> 130

write

write value

i value®|mr A0, ZME AT UOEEUE. PR B3R, /R BB inobody , JE AN INEI4E
(Hprint Fl showA[d]) .

Lishow AN, FHA S R EA. Sl v AR S5, A Tk

write “hello world”
=> "hello world”

HUL print, show, type

J3 L output-write

X

Xcor

Xcor

d

RRAWERRARE, RAFREOATN x 2405, BE ARSI E .
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ZAAE R R K TET (min—pxcor — 0.5), #&/NT (max—pxcor + 0.5) -

FHU, setxy, ycor, pxcor, pycor

Xor

booleanl xor booleanZ
Y pooleanl BY, boolean2 Hoth 22— true, R[F| true. —FHIIFA true ANIR[A] true,
if (pxcor > 0) xor (pycor > 0)

[ set pcolor blue ]

;. upper—left and lower-right quadrants turn blue

Y

ycor

ycor

i
XA NWNERERE, RAPEEMEIT y Abr. BB IZD ESCRRE A A & .
B SN T T (min—pycor — 0.5), 4%/ T (max—pycor + 0.5) &

FHU, setxy, xcor, pxcor, pycor

?

?,71,72,73, ...

?, ?1, ?2, ?3,

XL RRFIR I R AR i, L U R AT R 5 A Bl 2 BR (1 T fg A\ o (B2, foreach
8 map 1EAEDT I 9513 1T

? BRSEMT 21 .

AREW B LA g, I H ML FE P, HArX L5154 foreach, map,
reduce, filter, sort-by, n-values , 1JLAFrFHIXLEHEES H A 4] T,
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Java /pEF (Applets)
AT 0] LIAE N Java applets 75 M 003 S48 1817

HI{EFN R Applets

TESCAF SR I Save As Applet WJLLGIEE applets. UIRBIRE YRR RRAE,

MW RARIRAT, HEFORIRAE A html SCHFELRAT
FIZAT applets, BRI A htm]l SCFEFN NetLogoLite. jar WAZAER— H 3. (NetLogo
()22 H s AT NetLogoLite. jar, PRA]LAMIX LA

Appletst] AfEweb k45 2% Fist 5 S0 . 0 Bapplet iy BARAMA SR, MO8 . %
NEMGES, XSO T8 P AL B SS 5% o IXSE SO N AZ DR AR R 1 H SR E T, st
IAEARETHE L B —FF o AppletsANGEnL S H P THENL BRSO, A g Htweb 5545 1) 5C
1. AppletsANBEN] WiwebfiR & #e o FH S i 501, mWkEuser—file fl user—new—file 1F
applet A IEH . BASATHAL, FRIDEERI AT FINetLogoLite. jarZiixfweb/iik 55 4% H 7 2
IR

e RGH, 15 FERIRSS 20T, o EAEARMAL B applet. 4RARTA R
GARREXAEN, UL WURAREAER AR 21T, W5 L AL 3] web 4545 L.

ANFFEAE UM EALE htm] SCPFrP B FA S0 o a0 R AT 2000, mT BLEKE HTML AR H )
<applet> Fl </applet>#Br kMG FIAEA] HTML SCOFH o 45— U FP I E £ 4> <applet >hrid
W LA .

WA NetLogoLite. jar FWRIIBIRAEAE K H 3, SBAUES HIML ) archive= i
value= 17, F&EMOAIISERRAIE . (BT, WRAE— web ids#s L2 applets FEANH
(1 H 3, e 3 4> NetLogoLite. jar # U, DI FRZ &L HIML ¥ archive= 4T
FRIZHE DL, IXFETT A= ), BT P R R

Java Ek

RGP B A A

FATH0 NetLogo 7 355 WAR 3 HF Tava 1. 4. 1 OB RRIRA. R SAHTBEAN Java
fy i

o 15 EWindows 98 B H H I Windows, 55
http://www.java.com/en/download/windows_manual.jsp F#Java | % #5 fdiff:

o WU MacOS X, % 0S X 102.6 SUEEIA. WHAEM 0SX 102 , RIEHE
Java 1.4.1 860 1, wfLLER BR8] . OS X 10.3 s mfRA LA A TiEY
() Java WA o WA Z0AT SCHF Java 1.4 (R B3 2%, Internet Explorer AT, Safari 7] Ll

269


http://www.java.com/en/download/windows_manual.jsp

NetLogo 4.0.2 H F* Fif

e {F Windows 95, MacOS 8, or MacOS 9, N HF{E web Iz THLHY A2 2 NetLogo
1.3.1 47K,

o WA FHLinux s HABUnix, F3E 1.4.1 LA_LHISun Java Runtime Environment. 1] L
Mhttp://www.java.com/ 3. AR A VOGRTG A Java AT HIME B .

AR R SRR A AT DL, ABARANREIZAT, K AW E, A Java & &
P
AT fRAR I JavahRAR FIERAF A & A, &2 B http://www. javatester. org/

Wl A

2L NetLogo 5 2/ A7 LU IE W Is AT 3 Y ds I 22 2 — 26 an A KR8 1448, nRes
XFE. £E Windows, 7 Java #HIMRIK) applet runtime settings #af NG ( “HE” D .

Mac F FE R Mac 0S X 10.2 F110.3 X} Java applets A {RIEHIAFBR G, 64M. i 22
Mac 0S X 10. 4 tH2 FIFERI PR, (HEGRI Java SEFEINE] 96M o AR AFEH13E] Java
HoHi. Mac 0S X 10. 5 {7 58 =y 1) BRI .

QS WAl B Sun JDK BRIREFEHEIHAi:, Ji5hJava Plug-In Control Panel[fJP
B here, FE¥EHIAR I S PIEIN LA Java Runt ime ParametersHifil: “—Xmx1024M”,

i &

HiBy R LA R %, 2P A LILE applets BAE
LT LLENAN Jar P FEARELE applets ffH], sound Fl gogo ¥ i E TiX—K.

=g =L

o TFEEAL jar MY EEANRETE applets {7 H

o applets. NEEATH] 3 ZEFLIA.

o applets &AL A28 CEMCE BB AT L)

o R[AIEFIE Y S K webilk 55 45 AT BET kS javaldl 4t . W, FAQ.
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K miE 4878 (Shapes Editor Guide)

i Feu RNV P51 T G e 4 P SR Q1 AN DR AU PRI B 1) 58 o NetLogo fF 58 I 4678. ] e de
(MR BT, T DI A T LT TR A & Bl Pl 55 B 5 m] AR AT KN AN A B s e B e b

g

1F Tools SEEAH%FE Turtle Shapes Editor % Link Shapes Editor FFUEHIVEETE.
FEFTIFRGB B L, iR b i T B ER 8ok, S — I BRI default. fiiH]
FE 94 2% 0] LGB T« GBI . WHARBIR b S NI . 1 n] DU B A BB 2
TR N ETE .

S ANE} (Importing Shapes)

BRI I R A — /N OB B . H Import from library... fZ4l3k
REZ R AEE, MR, EFE AR ANEIERABR 2, EHFHREE, #%T
Import %4,

Ky, tn ] Import from model. .. MIHABAIR S N EIE,

2RIAEH (Default shapes)

N HEBRATE DL RSB R S IR T
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H#-—4T: default, airplane, arrow, box, bug, butterfly

S 4T: car, circle, circle 2, cow, cylinder, dot

o —47: face happy, face neutral, face sad, fish, flag, flower
S PU4T: house, leaf, line, line half, pentagon, person

AT plant, square, square 2, star, target, tree

FINAT: triangle, triangle 2, truck, turtle, wheel, x
B (Shapes library)

N2 EIEER R EE (BRI REGA ) |
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wWwOEBIOW &
X Je @ &

2
!
> g
0
e

@D

wayy T ogpn W wie . ‘ ‘ ,& ...
@~ 7 AP

BRI BT U BRI, B default” . SO AR LA MR S
ST I I 1)
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tIEFLmiE S A E

e - New fic6ll QU HTEIE, skt e £ CLA PR ¥ Bdit.
TH

FEGw A B IR 20 bl — Al 1 T i Sho ik # TR, ADRIEH Camih 2 Koo .
A A A B TR BT R

o line T H kB
e circle, square, polygon 17 PFE:

2 (polygon) T RN, o BARK I B, mseprfy kBa, Midio
i —ANPOCE A, ERUE AT, e LU, MIER. Bk

o EIREF), AITH WERIESL

PR, #%°F Delete %41

L, HEIETE LR/, HEDEBOERES, AR SR R
LRGSR

i

I, fEgAE A AT 5 AT, 2R 5 ANNRSFIE T . T X 2o
PUERRIR I, BB IRE T, AR S IR 1. BT i 1 87 2 PO KR 3 5.
BN DR 1 20, FRoRAE LR RT o 20 MBI, gt RO D 27t
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P TE A—7, AR B F 7 B 50, BT B P e
B#Bhn (Overlapping Shapes)

BICRAEIHTREW LZE. EHF—NIcE)G, i Bring to front il Send to back %
e A ABATI 2

H4S (Undo)

AT ) AR Undo %41, R IIA P ) #4 «

Bt

YColor that changes (M TFHASKHIES - FRNEKO) FEEE B iR
WRIEEE NG color B REMARAL, T HARBE LR AL B, ARn] LI 450, Abq]
AT B, R RO IR, AT AR REIE

HAbdz 4

“Rotate Left” Fll “Rotate Right”#%4H¥5 0 ZEHE4E 90 i, "Flip Horizontal” FiI “Flip
Vertical” &R HEHIZIH uE .

TX PYAN e — e FH oA T e B R e AN D AR I SR o T — AN Je 3B, % Ie =847 .

XL 5 Duplicate” —#g, MHIEXSFRIETESEAE T ER] . B, HI7E LG ETE R,
S polygon T E2HIA3, SR)5H Duplicate” &, ZEX & HI# ] Flip Horizontal”
(CEIpEE

I B it

WV N LR 2% 0 AR EE, (Ho B0 EAE 2 B B B 1R, BANEIR
ZEEA . SRR AR BRI BB — R i

B4R FE (Keeping a Shape)

KLk G, e, % N DR Done #44l. ZKEE AL Tl
“defaul t”FIE—it, HIMAEKIE RS,

$ PR ARV S I FRL I S SR AN AR, i R ) 50 € i £ Y color AR R 11T
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BB Fnimag & E

o PAE IR 5 8 T A I TR AR ARACL . A P New 241 61t 35 B T 5wl L KB, 2w 5%
)5 4% T Done $%4HARAT o

AR E R R

REAMEEEEAT LA R e, X2 ] A

o Name - FEEJEW UL SR EIER 4, HEAEEETE LA R 4 .

e Direction Indicator — J7 [fildnic (A7 18E LI/NG k) Hilgfa R mEIE—FE, ALl
FRIFER) i % Edit $58] gt

o Curviness — IXJ& I K0 B F R IHES 5 Can iR —X5 5 AU A A S )4 1) i
IARAE M, TR TFIX P 48D o

e Number of lines: FF/MFERIJETTLIA 1,2,3 £k, MBI "left line", "middle
line", "right line"f 1% 4% .

e Dash pattern of lines: EFAHERA JLA iRk, R A DAL S Lk .

N LA A AN E P R Y -
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AERE B (F FER

LEAL YA B iy 2 o0 mT DA AR v AT AT B ORI Re A R EE , 4 X
Refl BRI o ilan, B 50 MEH “rabbit” BRI, B el 1A %K rabbit
e, S H0 o observer F77E T4

observer> crt 50

NG iR E A, AHMBATEOT. SRR

turtles> fd random 15

turtles> set shape “rabbit”

ME! ot ! EEEREAMHIG] S, PR AR TR

KA ] LA EHE) shape i, A — N4 4 "road” 4E EE -

observer> crt 5 [ create-links—with other turtles ]

turtles> fd 5

links> set shape “road”

fir % set—defaul t—shape thu] FH >k A it (ol i 40 10 1€
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T A% 8388 (BehaviorSpace Guide)

AR S = H )

e BehaviorSpacefeft4?: X% T HA—BrEfIA, GREIEA BAUA R,
o B4 Rl TR M, FEAAHE TR
o BEZHME: EFAEM AT BehaviorSpace , U EAELEJavafChd LA e .

f+ 4 & BehaviorSpace?

BehaviorSpace &4 NetLogo BRI T H, FI'E AR HEATSZEG . & 2 i TR, R
AT R, SR RIS AT 45 I o iz R AR O 2 534 (“parameter sweeping”) o
FE R B R fe4T 23 10] (“space”) , HEME RS E41 & S BUBSLIR AT N .

T4 FE BehaviorSpace?

I THI PR 5% B R X R () S8 T B e 2S5 AN S EE AN B L
KSR — BT B EITE RIS ECE ), 2 M EUE S H R, R — A R
RZHIEN — DA HARPBCE N FE—MECE)D 1217 B8] (8 S 38R AN
(I RGEAT A o DRI AR 58 2 T 2 O T R SR B 2 ™ AR AR IR R (AT Wi 2 S5 T I
e fEXANE RN Z4ESEes L, ARG E A AT v e ?

flan, MwAE Fireflies FEALrhARAy P [A] 2 . BEAUAT DA 84— number,
cycle—length, flash-length F1 number—flashes, ‘EA14 5 KZ4 2000, 100, 10 13
AREfE, XEWRAEA 2000 * 100 * 10 * 3 = 6, 000,000 PrJfedl & ! 2R LKIX
e G, TSSO SRS LT R AN T B

H BehaviorSpace fig B4 [ LR A i) @ o i SRR & BN B A BUE T I 146, &
K0 B T R A A E AT 5208, SR RIS AT I GG R o TEXAEAIT , e S E W AT R A
— AR, AR IEIRE 21 3 A BUE S REAT N Z B CR B B T8 R E-4
—ANEARAE, TR AR B R REE nT RN R A T RAT R R S, TR
%o

BehaviorSpace W fig &N G BIT, BB REIE IR BB AT R “8
A7

[ S AR

ZIRAN] NetLogo (2. 0 Z 81 A& — AN HARA ) BehaviorSpace T.H . ANhiAS S I
LERIRASAT AR R IX 3l o AE L E SZIG I AN R, (H AT — LB AE A BT 1) ST 7 Ao BT 52 56
PR T H o RO B, B R A At A o p A R AT A AR R
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BehaviorSpace WA L g s R #r Bt i T H .

SHEH

IR BehaviorSpace, TR, SRJSGTE NetLogo [ Tools ZEIILIEFE
BehaviorSpace 3210,

EHLEWE

BUESTIT IR EHE LR G . Sl ). MIER. Is1T iRt &, Py sii Aiiitis
T E— %

S B B AR RN &0y, B R IRAT

LR NP LR R, R New” 4L

g EREE

LEHT B TEAE L, m] DA DR B A E e A I, FLe s winl L,
AT BRI, X HR TR 5 2L

Experiment name: WIRA L ALK RE, SR NLKIRE N2 T, XA L,

Vary variables as follows: MAbTREMILESE TR, EATEFEE. S80TLLZ
Wahdcs TP, EReEs . BV 4 )R,

Z H W A] DL J& max—pxcor, min—pxcor, max—pycor Ml min-pycor, world-width,
world-height Flrandom—seed. J%¥ KVt M1 AESH, SRiBehaviorSpace 25N e
1o AZFtH SRR /Nl DL SRR 2R A SRS B AL () jg i o DR AN I B world-width Al
world-height JLiEME SR T, A WS B T IR AL E . W R A,
BehaviorSpace i {RFr R S o Ar, Klitkworld-width Flworld-height A& 4. N
RFEANFIE 0, WRZIAFUREE R 0, J5— A S K 4 8) . Bt A1 I Emin-pxcor =
0, max-pxcor = 10, XFAZZworld-width:

["world-width” [11 1 14]]

Mimin-pxcor¥ R¥FH 0, MEFHIEAT Mmax—pxcorf¥f &l 11, 12, 13, WARZFHHANE,
RS RANTE Dy, WANTEIL S, WIANRE B4R Bwor ld-height =% world-width , fRAV %A%
Zhmax—pxcor, max—pycor, min—pxcor, min—pycor o

A Ajrandom-seed (i A NetLogoFAILE & A= 43 48 € CLANIA AN T E R ISAT . R AESL 0 %
B4 A frandom-seed iy 4. K TRIHLERN 7 HIVEAME B, 2 WanFeda I BEyLEL
#B4rRandom Numbers.

A APV RS € EAT S 8UE, — 2 ATy k, —REE NG
AR AEAME . BN, S E 4 N number M EN4CEUE M 100 ] 1000, &K 50,
LITPAN
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[“number” [100 50 1000]]
o HAdHME 100, 200, 400, 800, #i A :
[“number” 100 200 400 800]

AINOAT DT HE S, EECE A RS R . R AT RN 2 RIS 2 U
NetLogo 1|t i A {E L & 4558 —ANE il

BT R AR BB .

AL — AN SHE AN S, sSHE N LM SE . AL SER Y EE. U
METRCE 2 UGBTI, AT S EL .

AR E A BT R T AIE S A WY o 540 H AR R 1 B A (e e L — e, ARG
Pl R R A AR . BInATEE x Ly HRAN 1 R 3 ARE), x SeAilt, NIRIALEAT ) ”ﬁr?
He x=1 y=1, x=1 y=2, x=1 y=3, x=2 y=1, =,

Repetitions: 7 IERIEAIA KR E AL, S RKISATIAT AW REA RS . W
BRI EIBAT 2R, XL — KT 13

Measure runs using these reporters: fEX#7ERIKIZITEWERE . Flan, %
SRR B AT R EAR, A

count turtles

AL — A UM & 8 MRERCH . A 2B, BRI A2 1T
(ZLUE

count frogs

count mice

count birds

BERANE NAT AR T 8, BRI RE 218 AT A IR A Sk 45 R, i Hl export-world

A
i A5

Measure runs at every step: IEWIEHL N, DA ] L4 & i 15 @5 Y
AT & . W R AGEAT I TR, ARSI 5 0 8, iz i ) R A B B GEAT
SR AT I 5

Setup commands: {8 HIXLE7 4 JH )RR T X i A ABE IR 5 A R A
ITWE . (AL, m,J'Tﬁun o

Go commands: XLEqg R AWIHAT, FARBIHERER T 0. W% LXK i A B S 1T
44, go. (2 A LIS HAbd 4.

Stop condition: MAh ] SEIIALALZAT I (B AT AL, 4 HEAN % A0l A2 I A TR AR s AT 4
W ltn, A iatT BRI AW L, A
not any? turtles

WERARFIGEAT I e K, AL B A Hp T,

R ] LR A gotin & i) stop M 1HIa AT, B R AT T K A M4 i s top. stop

A L E B AEgo B FE, AT LAHAE thgo AR FH I HAD B RE . CGRIEDE [R— A go il 2 v DL
T T A FBehaviorSpaceSEH ) o vEREAE H stopHIiZ b 8 N A& RIW, ANidskizb
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G5 s 1IN N 2 fEgo I FF UGS 3 1T AN A 45 A 47 o

Final commands: iX4&ap4IsfT—k, UBRGRNIZITIXSEHIM L. —BUbaL ¥
2%, HATH T export-worlday4, =LA Xl @145 R

Time limit: WERFRIGIT R KK WARAB EARTHR R, 101k 40
PERIEATR R, fEXHAN 0.

BAT SRR

KW SE UG, 1% N TOK ¥, ARG 1R Run” 44

KIS IR, BRI AR A7 % 0. R4/ Measure runs at every step
MWHE, HERAMRE. BRIS AT PR .

Table k& xUREAN )R IR 5 —A7, REIUE — 21 . BRI AT 4 A e Hcdi i b 320 50 dh
Ao Table #65GE A A SIALBER, thin 5 N2 — N sl gt .

Spreadsheet # AN REIUE S VN P BORMRZHE, REshEds, &0
R RS o —AT, BRI A1 IR R U IE A NSRBI, FEE Y R AR TR
KRR

(FEH PN 5E G, spreadsheet #2UEE A4 25 21 SCF. 1T 5256 52 1k
B HAFAE AT, WSRO T BE SR AFRE RS o W PR P 5 S0 i B, mTRE IR
JRPTAn IS AT RS . NAERERS . it e A, SO0 45 BOR A DR AF o R SES0 v] RE T 22
[[] I spreadsheet F1 table %3, XFEEPAFHILNE, 2/Dilid Table k%43 215
i)

R T f A0S, BehaviorSpace HE/RREINIRAEE IS4, SCHFBRIN G 402
" esv”o RATLABEMEA AN SRS, AHERIFAEE RS esv” 5y, R B R IRIX & —)> Comma
Separated Values (CSV) (Ao iXjg—MalilSCAREIE A, BEHUTM ORGSR 2 50RAT
(1) PR AR RO A PR P32

X L —ANPR A “Running Experiment” (% GHAE o 7EX THAE B, v] DL B UE RS,
WORBERLEAT T 2/, 1847 T 2 KB o WERIREN T WSS AT AT AT R 5 2% DA SRR T
“Measure runs at every step”, RFHR|—NLE, WoRBHKIZITH ST

PRt T LATE NetLogo & M H A BI21T 1 0L, (WA "Running Experiment” % i HEFS
TERD, EeBNBIAAIE) o BEALSAT I AL E R BT ROR, W RS 2 TR,
WM FH”Running Experiment” X g AEH (R G FEAE I A B BT, IXFESLIISAT () P — 2L,

W R0 S0 58 AT T B 0, 3% R 7Abort” 4. HEREEX SR ER A N IEW
spreadsheet #ZE . Table ¥R MEHEAS LR, FAMELEIEI1TEHIE B 45 33
F7 .

YITAIEAT G, SR A
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SEL S

MIAEETE S ia1T

BehaviorSpace Sz ] LUFHAEEIIE AL (“headless”) J5Ris4T, HIFEMr 24T HisqT,
BATATAT R S . 245 ZEAE B U A Bl AT I I R 5 20rT REA7 1
X T AANTE Java ke, 7T LLSEH GUT Jy SO S e i, SRJn £E iy AT Hhistr sii.
BCE WURAAR R, v LA ] XML G gniE S A
A o 7 AU SEAE GUT AN LI &, AE R — R R A7 Bt —MEdT 2
7T HUIBAT CARAF LR 1) S50 BEE 451
java —server —Xmx1024M —cp NetLogo. jar \
org. nlogo. headless. HeadlessWorkspace \
——model Fire.nlogo \
——experiment experimentl
(B IEH 817, NetLogo. jar FlAd £ 0 BLZE ST Lib+ H s A7 15 .
NetLogo. jarfilib#l Al & fENetLogoH)
o LRI SE BT E G, 45 R DL spreadsheet #%5, B CSV, ER|br#EHmt . (&
BURIX— i, AR ID
M ¥iHeadl essWorkspaceZSAE N R P12 4T I, TRiE RS java. awt. headless
NI KR EUrJava BLJEk (headless) #:(i81T, fuvFNetLogofE AT KL i
NIALES FIEAT .
FEE-serverbpdisg tr ik Javaly“server” SR N ML RE AL . 752 BBl T 3
HER AT bR S, DORIA A PERE
FE AR - Xmx$i € e K 1GIIHER /N o 4 B 45 5 R/ WA HT R UL BRIA
B, BRNEFTRER /DN, (162 ol i, w]fE b 2 SO e 5 10K, ARmT B
B AR B iR/
I —mode ] KA € EEAT TTHIBLAY
I - experiment HRFFE LI 44 . (FEGUT BLANEE SEIG I F5 € T 2485
NS AT, Bos T LRI TS
java —server —Xmx1024M —cp NetLogo. jar \
org. nlogo. headless. HeadlessWorkspace \
——model Fire.nlogo \
——experiment experiment2 \
——max—pxcor 100 \
——min—pxcor —100 \
——max—pycor 100 \
——min—pycor —100 \
——no-results

R ATE——max—pxcor, —max—pycor S HH kg e 5L S04 H I i
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FER/Ne (AT ASE SESG BB AR e AN, dn X P 1l AN T A A AT LR € 1)
EE T -—no—resul tsSHERE AR o A0 RART 2L LA 7 A0
At A5 R T SR SO B BSOS, XA R T
A I — Al
java —server —Xmx1024M —cp NetLogo. jar \
org. nlogo. headless. HeadlessWorkspace \
—model Fire.nlogo \
——experiment experiment2 \
——table table-output.csv \
——spreadsheet spreadsheet-output. csv
nEi—table <filename>Z¥45E i thig{ tabletsl, I HLICSVEA S 5
28 AT AR BL — ARSI 44, W EIhRAE R H R . Table B RIS AT 56 UL 42
EICYNS
Ak Ii-——spreadsheet <filename>Z%$5 & % 4% X M spreadsheetif X, FFH
PACSVIE 'S B4 e S0 o niR¥ — VRSO 44, W Bbs v iR » EBI T84T 581,
SEIG4E W, spreadsheet A5 AN .
I ——table Ml - spreadsheet & SUVFI, 1R [AINH5E K15, W [H]
IS A Y A S R F i L S A
B TR E RS S, BRIA B AT 0 2 s table fay AR B R GebR s H U o
NG M, BN EREEAT AN DML XML TR R SR ER B, T AN SR A AR
2 B ORAT (1) S5 T
java —server —Xmx1024M —cp NetLogo. jar \
org. nlogo. headless. HeadlessWorkspace \
—model Fire.nlogo \
—setup—file fire-setups. xml \
——experiment experiment3d
RSP 2 AR RS, U Fl—experiment 2 E R iE BAE I A SEEG
Yo
RIS A3 A G TEREATE XML el b 7 1) 52 56 W B S0k

Fl XML % B S25%:

H AT BAT B 441 XML 5 S50 T E TR SCRS,  AER W RN XML AR AR 04k
LA AR VR T,

FEXMLIL, BehaviorSpaceSZi i B 45t fH— N SCRY SR g 3 (Document Type
Definition , DTD) ¥&5E M. DIDfEf#ENetLogo. jarffisystem/behaviorspace. dtdH .

CIARWL & R AG SO, v LU Javalt)” jar” T H s HABAT Ao EAS B AF IR 46 TR T H, M

JARSCA FLHHELDTD )

BT ARSI EAE XML AL T, I 5 102 21 J7 s HE BehaviorSpace ] GUT 45
U SERWE, RAFEAY, SR G HSCARG 2541 177 4 (). nlogo 3CAF. SEE R ELE. nlogo
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AR RRES, sy LSRR AR TR S AW, N
{experiments>
<{experiment name="experiment” repetitions="10" runMetricsEveryStep="true”>
{setup>setup</setup>
{go>go</go>
<{exitCondition>not any? fires<{/exitCondition>
<{metric>burned-trees</metric>
{enumeratedValueSet variable="density”>
<value value="40"/>
<{value value="0.1"/>
<value value="70"/>
{/enumeratedValueSet>

{/experiment>
{/experiments>
MR U AN R, (FJR TR SIS T AR bR A5 TN 45 bR & 2 (0] ] LG @ AT 5 2 5K
WCE.

EF DID, & GUL "FEIEMIEI T, IRAE T AW T A bR (tag) 8 AR 55K .
DTD 45 & MPLERR G U, MR TR Ry, MRl R MRLEANRETR &, 545,

SIS VR XML WS AR SO N, B LLOXML AR Cheader) JFUR, PR #EAS SO
AN XML QR AR S e AN R A, A E R S ORAF AU, 7 A4 N2 xm]
iMAJ2&. nlogo, JFFHICAFMELIERAIK XML bl a6, Wik

<?xml version="1.0" encoding="us—ascii”?>

<IDOCTYPE experiments SYSTEM “behaviorspace. dtd”>
AT A BSR4 ke AT AT LAIE E Sus—ascii AN[E gAY,
UTF-8, {HNetLogoZ $ffit N AL HFAEASCIIF4F, T LAFE & AR 1 gbid Be A i X

24 AP1 (Controlling API)

W R BehaviorSpace AN g i /L AR I 7 ZE M1, 55 — AN nl RE ) 7 %2 Al F Controlling
APT, ibRE JavaftigdsfiNetLogo. X EEAPTiHYRLE Javaftid B iz4TBehaviorSpaceSZ:, BY;
FH O 5 A B fl NetLogo fi 28 bl BehaviorSpace 1) S5 4% o ¥ 1% W H &~ FF 1)
Controlling#hsy, T ARIXMIFIAIGETTVE.

%t

BehaviorSpacefJfEFF K2 H o BATA BN BRI S, 5 VRERAT AT ZFLLTNRE . 16K
HE1E 2 feedback@ccl. northwestern. edu s
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ARG 5) 115388 (System Dynamics Guide)

ASEF G =R

o RAZFHNFEETEA (Modeler) RHA2: % THA— Ml fig, OFFIEA G
A FR i 2

o EREAEA: HlA AT

o B WMEF (BRI WYURMEHI RSS2 T R g —

NetLogo A&z hFEETHRT A

RGBS AR TR = 25 o T A OC 1) — RS 2L e B AT THE NetLogo HLEAH AL I
BT BRI EA T

7 NetLogo HLFRATTH FJE T AR 738, B HARIAT A AT e, WL eTmAe i
YEFRILH IS . BIANTEARIZERIRL L, e iR £ B A2 B, AT I,
LEEIHI A E R AT e A AR AR = () 550 o] B B 1) AR A

il R G802 A T LA X ANMARAT A e, 17 20— BF AR AR AT A 24T G
Fito BN G ARRE I R GE BN ) A BN, R 58 S0 (0 2505 T e B AR 1 25 e b A
s JRZINR, SRIGISATIRL, LS P S A 1) B30 G o] B I ) AR 1 o

RS 50 J)2 d T H i A (diagram) , 5 SOX 6 MAARCR B R (“stocks”)
WA B . R T H A UX SE ], ARl iE I NetLogo AR5 - AR fE. FIFEFIR &
#% - 1E NetLogo HUSATIRII R G sl Jy A

BEAME

a8 2B U e E M A (Stock) + 48H (Variable) . Jii&E (Flow)

% (Link) °

ﬁ%ﬂs%nnﬂﬁ MR Bltngr ] IR ORSFREEE . WP oK e T LR A
L.

FORE) Ik N B AT 1 o U LSRG — N IR T )79, 1R 1) 42 01 22 ) i e 50

AR BT A U B A R U, TUIEWW%E@}EEE‘U?E, 1] LA 2

FERRAL I rp S 4 BE AT AR 43 vl H SRR B AR B B B AR R BN =

JiTHEﬁﬁiVI‘ RGN ) T B HAE S AT R TR A2 4 o Al vk IR AN S HER,

{HA] DU s dt (EE RS R . B dt oo, v xEsn, RN . ﬁsﬁﬁ{)&/J\ dt &
AL IE AT AR 1

? PEFVE: NetLogolf) R8N N F AR 1D/ & B R e 8) Iy S hn MR & — 282203 . NetLogo A7 X}
KA, RS Rr PR AR R, AR AT A RN R, IR .
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R S

7t NetLogo #E 8 ZE[K] Sample Models #5733 WU RGe5) J) 2 A8y, 1K DY AR HR 2 ¢
ORI (A, HeEmeb) .

Exponential Growth Fl Logistic Growth J& A — A FE KA1

Wolf Sheep Predation (aggregate) /1 ZAMMfit, fEitAlHLMIIH 1. XA
RS 8)  d r i - A S RGO,

Wolf Sheep Predation (docked) i&t—ANFAIIIE1T R Gral ) 2F AR FIE T A [Py 455 7Y
1o BIBAT RN RSB )RR D ST FARMRIZ AR, ‘e A7 T Sample Models
ff) Biology ¥4

SHEEH

1 Tools SRHLIEPE System Dynamics Modeler SEEIN, FTHF RS sh i EM T H, B
AR

806 System Dynamics Modeler

{ Diagram | Procedures |

# edit| | @ Delete I |«Check| I ||:|5tnck||<> Variable”:'.: Flnw||—i Link| I dt = 1.0

rX
-

[

i I

FERE T R LB 1A o
TR EASE. M. GUER K TR K% .

AR TR

[ ]stock| |[<> variable | | 4= Flow| |[— Link

RGN AR A VUSRI frE, AR WANER.
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BOIRAE R, 75T A4 4T Stock 1, 76 F ML X Bk, AEHILBIOLE R
BAME RS %, (AR R, (¢ REH I nitial value CHIG{E)
VI T LA . AR, 5200 NetLogo FA30. SUERT NetLogo HR AL I .

2 EE

PR, £ T HS L3R Variable $24, £ FHMEE X fidi. BN EEEH
Me—%, CAENBIFREASRERBEY ., DEibiE 4 Expression (FRiAz) , 7]
DLESBUE. 8. 441 NetLogo FiAz0. B2 %] NetLogo FR & 23 I 1H H .

POV, A6 T H4 BA% T Flow $64l, EURA BB — fHFREIEEAX -
IR R, HishRAREImE Rz b - AREETSAX. MR EME 4, Bk
i NetLogo R #% . W2 —RIA, Fom A 25 H R, wEn] LOE
fH. A, ZI& NetLogo Rika. BEXS NetLogo R #S AU o 4n SAH AN f71,
DU A2 1) 1

MEANFER] MR BN, EHE AR EAIZ A EAR M . NetLogo ABRIHE
5E A — ME R KIY . NetLogo MAIRAFR IIFLH Z AN TAETHA . X
SEAT T DAAE B U A Rk U e s

Bilan, S SO 10, ARA P Hmin tEmin (1ist stock 10) AR ANZHL
A B I W R T ZRAERBUN A 2 B iH A &, ] DB A BURB, 15 250
B LA B EIE: min (list (max (list 0 (stock — flow-a))) 10).

TRVER:, ERAm BERIHRN T — &8, R - AAIHREE, 3
B 21 H 102 B

BRIERETER

Bl E., LE. e fh, MeFEIEREREICRE LH N ean Y. 5 ERiZc
FIEEA 4, AORRAFEATEA: Hbr= AR TR — AR E M. SR E R E
SEM)E, SFARE,

W TR AcE, F L. EIEREZAICHE, i shift B, s
MEPHEEFEZ AT H .

R ALK, EEEH P T AL LRt i, s iZonE. (Bl
A WAARE, (HARE ISR

B3 ERESEICE, gl H D).

g dt
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dt = 1.0

THREAMEION dt, ARG AR ARV A R A E R b . 2 e ik
WHE, K dt BT Edit #2401, B HHE.

R

M cheek” 4% 41 B G 4B A7 . VR B S, BT FORE B 2 A b R

NetLogo AU, BEATG . WIRATHE, BRI, Bon 4 S, AR Y &5

R,

™ Nothing named SHEP has been defined

: Diagram —Pfue\-_dmes=,‘

;3 use temporary variables so order of computation doesn't affect result.
let new-sheep max({ list @ ( sheep + local-sheep-births J J
set sheep new-sheep

tick-advance dt
end

.+ Report value of flow
to-report sheep-births

report sheep-birth-rate * shep * dt
end

.3 Plot the current state of the system dynaomics model's stocks
s Call this procedure in your model's GO procedure.
to system-dynamics-do-plot
if plot-pen-exists? "sheep” [
set-current-plot-pen "sheep"”
plotxy ticks sheep
]

end
KAURELT T AR A R B R 2 AL

eNne Flow

Mame isheap-births

Expression
sheep-birth-rate * shep

[Cancel) (—Bﬂ-} .
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BIRE

ARG E)) )2 A T H AR R (13 B 7= NetLogo 2B S IR, 11 f& X 2645 2 S PR phA T
T IIRE . RGUEN )R T R s AR B 7 A (8 NetLogo BilF .

RANBERE IR LI N 7Y, BB R Geah i, I e iRt I o

EEAMF G P A SRR DGR -

o AfEFEN N —ANA)RARE, EARYE Initial value AILAN S E I ERIA A
A7 EREA I (8] 25 AR e 2 ARSI R A T ST

o UIAN—AMIIRE, ‘©E Expression 45 E RIE .

o WEWRESRAE, WAlREE IR QURIRERMEIRIEACE AL Wt
AR, IR . R AR 2R e AR R, MR
FEaUE— IR

FE1Z T 52 AR B IR AT LLAE NetLogo 2% I H Ui 1), A5 4E NetLogo =% 52 0T
o SR R RS — A . ATDAAE BBIRE DT, A4 rbote s ST UL 42 A i P X el fi o mp
CALEATAR M 7 5 | X S8 4 Jep A, ARG 25 R DL A IS A 2%

HEAFEENFIFEFHEIEE S, system—dynamics—setup, system—dynamics—gofll
system—dynamics—do—plot -
system—dynamics—setup ¥IZAILAETER, ik Edt, i Hreset-ticks, ¥
AF RN AR (converter) , AT BN e Heas 1 S WIER1E, ARG AT A L fr &, Sifh
(A7 B 4% 7 BRI P R 64K, o
system—dynamics—go Z TR dtiN ], CUFERAAREAE, WA R
WP LLdt 250 tick-advance . ZBIRE I, RS £k e Uik
ARV — R, SRTTARAT 1R S50 2 AN 2 11
system—dynamics—do—plot Zxifil£ETHIY K77 B . EAT e, JE i ENetLogo
WA B, RE R BN AN IR A2
K, wlLIE fHset—current—plotiy 2 2L M2 K.

RGE5h J1FEA TH A Netlogo

Al AR G880 70 2 A T R 20 1) e 1] DA SR e At Pl A (R 1 R 2 NetLogo AR
Tro APRAAIUIT, L I ORAF AR ] — N SO E L

HE¥: JRAZE(Wolf-Sheep Predation)

FAE R e s 2 i T R AR AR
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B 15 FHEHE

e 7E NetLogo AT FF— Bk,
e {E Tools M. A5 RS 4) J)2F 4 T. 2 (System Dynamics Modeler) .

znnm Tabs Help

Halt E Untitled
Globals Monitor ation | P
Turtle Monitor ser | | 125
Patch Monitor ———

Hide Command Center 238/

3D View
Shapes Editor
BehaviorSpace

System Dynamics Modeler
HubMet Control Center
T —

BATBROFRBEAN R, WS IR, Hools—Mra, RAFEIEsE.

o HZ T TR Stock %4 .

m £ variable | | <= Flow| |— Link

o TELZEX R,

ReF B — i, PHZLORS.

o XL IZAAE .

o FfrEMm4 Asheep

o WHEMIUHE (initial value ) 4100,

e % Allow Negative Values JEFEAE N RIE, KAEREN AL R
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eNne Stock

Name sheep

Initial value
1606

| Allow negative values

{Eancelj ( 0K )

A

WA AR AR, WAEREE G . ZESEIlX — A, BN AR R R

o T HZ L[ Flow #%4H, 7t Sheep 78 A2 FIX #& N Rbs4acl, A Hushi
HE'E A MES] Sheep /7.

o IiEiZINE, 4 Msheep—births

— BUIIE] N2 H AE BCR RO TS SRR SR AR .

e Msheepff & Flsheep—birthsifi il —45i%EH: (Link)

T A AR R T N T, ISR, IO AR TR R

o fIEE—ANAE, 4 fysheep-birth-rate, WETNMEZ0.04, °
e MAFHEsheep-birth-rateil]—2%i%%k #llsheep-births

B I AZAR T KR

A
Qr'l/eghp—binh—ratﬂ

. sheep
JMiftsheep-birthsH — N OMEE, KABKAAERERER. 4BERR

B AR I i > — LR Y
AAF I SR H0 SRR 1 RS R L

o HifElifEsheep-births, WE LKA Nsheep-birth-rate * sheep.

ORI SO, RIS BRI T IR R T
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BUEAT T A Se B . Sy REUEN A @i T R M BIRE T, AR il A AR .
EPP/SE SEVE

: Diagram —Pfocednres—ii

v+ System dynamics model globals
globals [
i3 constants
sheep-birth-rate
v stock values
sheep
1 size of each step, see SYSTEM-DYNAMICS-GO
dt

]

v+ Initializes the system dynamics model.
v+ Call this in your model's SETUP procedure.
to system-dynamics-setup
reset-ticks
set dt 6.1
vy ihitialize constant walues
set sheep-birth-rate .04
i3 1nitialize stock walues
set sheep 168
end

i3 Step through the system dynamics model by performing next iteration of Euler's method.
v+ Call this in your model's GO procedure.
to system-dynamics-go

11 compute variable and flow values once per step
let local-sheep-births sheep-births

% 2 . NetlLogo £

— B RS 8) ) 2F g T AN T AT, T DLYENe tLogo 3 S i 1 5 Ak g
AZH. . DAERIENetLogofB R KIZ AT th i I P 2R A . 3175 B setupfl go F%4H,
S H B R G s ad R T H P74 ) system—dynamics—setup fl
system-dynamics—go HiIfE. FATETE NN — DL, HTEFFR
R

e J%FE NetLogo L% I

o {EGIFEIT, HAUSUIT:

to setup
ca
system—dynamics—setup

end

to go

system—dynamics—go
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system—dynamics—do—plot

end

o HREH|F T

o Qlsetupiiil

o filfgo #&Hl (idfE ik Mforever)

o {Ugsheepli ti#%

o (%K "populations" , FE{LEHI%E"sheep".

DUHEHER B TR,

o %K setup 444,
o IMIEAE SR "go" ¥, MRAEMAT.ORMAN K .

HRAERFNG . BRI, LU LI n, FREER K. ZER N

Afids, WAL,
NHEFRATTIASE, R, KRB IE B AR .

F3LT: WEEE

o RIMARZGH) I E
o HIM—AMF & wolves

o WhIVRE. AREMNER, Wk EFs:

A
Qh/eghp—binh—ratﬂ

sheep-births

wolves
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o FHEIM—ANERE, WfEEwolvesiEHBIUR H Sheep it &
o HNEANTLEBLHAT, W FEPR:

eep—births W

VN A
Qr'l/eep—binh—ratﬂ @daticn—ratﬂ

>

m’m wa!-denths

AN /”\/
@damr—efﬁciencﬂ Q;If—death—ratﬂ
Hrp

wolves MI#IMH 430,
wolf—-deaths[fj#ix K wolves * wolf-death-rate ,
wolf-death-rate & 0. 15,

predator—efficiency & .8,

wolf-births#EikE wolves * predator—efficiency * predation-rate
* sheep,
predation—-rate & 3. 0E—4,

sheep—deaths HjFIAXZE sheep * predation—rate * wolves.

IMAEEIETEL T .

e JR[H] NetLogo £ [

o ONTEREZEEEIN—A4 "wolves" [HIHIZE

o % FsetupfMigo, BH RGN AR THMHR

SR KB R Bs

W . S HFlow, BHik.
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%S Wi more. |

sheep

7379.098

setup

wolves
467.279

populations Pens
2070 M wolves
M sheep
)
)
A ,{l,'ll
A / /
Fl \ | K S
1
D / jj I.' _I‘II' _// .JI
0 582
AV
5t

ARG ) LRSI k2.

BieuaTmal
AT L F2h6:

FEINELHI RAT RGBT R fiE
MG BRI, R AR A AR

I B A S i v

gy oA K ms R

B}

R R OWOR S8 N % Ak BT R A AT T Bug
PREERALIN,

HEo RAT ATy 1)

bugs@ccl. northwestern. edu
BA R W Bk R IRATT TAE P e ZE R i 2h g

15 K M52 feedback@ccl. northwestern. edu
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HubNet 585 (HubNet Guide)

A28 HubNet 4%, AFHE Wil v B AT A HubNet #%23h (activity) [FUiH.

HubNet & —F# ] NetLogo A = LTS 5 i & (participatory simulations)
AR, e 558, BANYHRRAT N, BN NS, WML
e TT BBV, I RGEM 5.

filtar, & Gridlock PE, BN AP BT 1 — A5 54T, AP0
Pl A 3k 117 A8 T8 i RIS AT o 7 FASAT WA E A, LU X L6l vl DAAE v SN LEl o s B AT
I

LIWMRTZH 0B E 25 B 28 )y, i ViParticipatory Simulations

Project web site

FE#E HubNet

NetLogo

NetLogo & — M gt EHA 8L, WA IR KM — MR, A S 50588, g
FEGERETRY . B PETE 25 A AL SR F A BR 2%, AR 2, WIERRL S, DL
FTFEHURRE o ARFRIG AT AE A e A SRR, 2T R 55 2 11 NetLogo 15 &,
Z: ), NetLogo FH /" Fiit.

FE45 1) NetLogo 4/ ELAR PR EAR N 03 45 A I RIE 4T . HubNet & NetLogo 30T —/M4E
B, 05 AT LIRSS F o da @ a1y, EenfUiA NE#ES Y.

HubNet /23T NetLogo [, 7EURER—IKZR HubNet 2 /i, #UF%f NetLogo FIFEAE I
B T Hf. ZAEH] NetLogo #2241, Z: W, NetLogo H 7 FMWHWZ ¥ 1. 1sATHAL.

HubNet %51

HubNet {j HIE T P - 45 4 45 04 o 15 2h 45 % A ] NetLogo M H R Fi847—A™ HubNet
W5, 4 NetLogo i&47—> HubNet JEBI, FRZ N HubNet HR45%%. S 5& M —AN% R
FP8 Bk SS#%, 55 HubNet R4S #$3E4T4C H..

AP HubNet . — 2 7FHHL HubNet, 57 7E— G M I THEHL_IE1T HubNet %) F42
Jro TS HubNet, 258 AEH TI B UHASS, tHE I TI- Navigator RZEH 1k,

PAVAS I o AR P I SCRE, L n 8 3 Ha T B PDA 45 .
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T EH HubNet
iE3h (Activities)
10 AR 7 22 [ Computer HubNet Activities®lZ2r P53, fFParticipatory

Simulations Project web sitefif k3|2 B A K202 H bx, LLA WA E B = i T2 5
RS . ER MRS B i AE k2 — 2515 B,

o Disease — FJi (57 A RF AL HE.

o Gridlock — 2 A=A FHAZ IR AT 45 il 3k 17 o R AS T .

e Polling— [A]%/Em i, ZefilfbATHI 2.

e Tragedy of the Commons — #3378 A /A I F Y1) A IR,

FALIHSEHL HubNet, &hATT #2624 T NetLogo MIKMTIENL, RS 5
BRI ENMIRE sG55 .

JRB— &)

1r NetLogo F /I FE ] HubNet Computer Activities XXAfJe$k— HubNet V&3, ZEEIUIR
EIEA IR Z ka2 LK.

800 Start HubNet Activity

Session name: | BI101|

E Broadcast server location

(stan )

FIFF—HE L HubNet #5271, NetLogo $&/nURH AT HubNet 25184 7. S 5# 0
AR PGS . AT, 1% Start o

NetLogo #JJT HubNet &% 71.0» (Control Center) , f# A& 005 HubNet RS #54C

Ho

MO AUT R, PRI AN AT T o« ZBINATES), 2535+ JF HubNet &7 F2

Jo, NI A IV RER BIRITE S A, BRI S))S, %N Enter MIAGE

o MBRENEENBA S, A0 LT TR A RS sk, %k o] LI7E HubNet 454
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IS
HubNet #5150
®0e HubMet Control Center

Mame: everreau Clients:

Activity: Disease

Server address: 129.105.107.235
Port number: 9173

Settings:

[ ] Mirror 2D view on clients

[ Mirror plots on clients (experimental) . Crocaia
: Kick ( Loca

f Broadcast server address . \—J

" Debug L Reset )

Broadcast Message

s

HubNet #5100 K AT HubNet JIR 45 38 3EAT A o Horp BoRIIRGS 4802 5 W65, Hulik
Al 145 . “Mirror 2D View on clients”EFAESHIZ 5 #H R EEMATNE S FE)T G2
MK, HRFTHE S B T, “Mirror plots on clients”iEFRHER TS 5 ¥ &
W EE .

A client FIR Bos HANERBIATEN K 4. ELEHES 5%, EHR D%
CILS, #F Kick #4l. BREMR E O HubNet % BT, #F Local 3411, 4R 1HR
W XA RE SR . "Reset” B BT B85, SHINEZ /7 AL .

FHT LRI RS S E MG LNER . ZXA S5 58, fiik N
(R mBEAE, 4 AME EARJ544 T Broadcast Message

I B A R

BB T —T0 HubNet ¥53)), HEZS5EHIIF HubNet X R FH, REESNRASIL.

FEHSER 2% HubNet 2077 FEFPANRE HEDALIN HubNet RS54%. HFZ 5 T THIAIRK
HubNet g% a& A EA S 15, XA BAEF GO B ik
VER: BORMTAN . T ik el B o5 &%, A1 IR A 204y 2 Fhitk . ANSEPT
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HME R 2 i . Rl e IPSec PRSI 48— AN SZFE 2 4, IR 2 40L& M (VPNs)
{FH TPSec #pil.

L2 5EAEERI|—MEIN, Akt (BIEFEFREET, RERFERRE
BB EIRS54)

WIS LER 24 AT 55 K hl, T RS2 P HubNet ARZS-SSIPAE . AT AUR N 2% %
%} P HubNet flr 25348 FH 00 11 (i 11 9173-9180)

HubNet % 7 #1 Bl 2& K )
o fu 7 HubNet #1001 "Mirror 2D view on clients" J&EFEHELE %
o HRILRIEIYE display FFIHT I
o WIRAENRS A5 LoAr TR DN, B R EI O 1 Reset" 458, WIR ) 3RS
RS NG
HubNet Z W HE

F UG AR P i B AL o S AR R N B, N Tools SHAIEHE"HubNet
Client Editor”, M EZMIAIARIE .. #HIRE &K 2 H1% F"Reset” 241

Fo¥EIR HY HubNet 2577

WaRIa R PR PIR . fE 0S X ikt Apple L[ Force Quit..., 58ATIRHNH
FEP. 1F Windows #% F Ctrl-Alt-Delete T HATASE HI2Y, £ HubNet Client 45 W15,

IBAT HubNet ¥EBIITHEEHIARER T, MLER)E 45, HubNet N IEHIBIT.

IRV SRR, HubNet JRZ5 #3457 1 TAE . AR ARt de, 18 NetLogo MR
FPIEBEN . SRS e B AR AR AR .

M X LB

15 KM% feedback@ccl. northwestern. edu.

250 ] 7

G HubNet Hidks, 1/ & MB4:F]bugs@ccl. northwestern. edu.

TR

e HubNet BAEKREZ(ZT 2500 FREAT NN, 2/ B E N Re a2k
SUEEINERE S

o A7 H ISR AT BT R

o RIXEKELEUE ERIE ) HINEK.
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o NetLogo AAEXTT e /™ Brai W HE 248 ik 55 B adr LA G 559)

o HMEEIGHA RTRER, PERE N EE R

o IR TCL ML L LAN J- ¥, 20 B 1P sidik ] A4

o ML HubNet {XAERISMBEAT T, B AEIR T IERL B M BEA T

THE 28 HubNet

TI-Navigator #7182 HubNet

TI-Navigator#{ &5 2] KRG e ATIEIE T A8 B B4 B = M 4% . TT-Navigator [ )7
] L g — AN 3 i NetLogod A, SEILSTI-Navigator 4R, (1S THE S Al LIME N
PHTZ 5075, 8 5 HubNet—FE . %3 AT LM Inquire Learning, LLCSTI
REEHLIGE]. Inquire LearningtB iR 15 &FHubNe t SRR . BUFFIANVIT R A RL. 5%
TTI-Navigator B Z 55, Vi TIMuhttp://education. ti. com/navigator. XTI
#% HubNet ¥ B B 0 {5 B , W B¢ &R Inquire Learning, WF £ #h kb 2

calc-hubnet@inquirelearning. com ) =113 %] 3] ] Vili

http://www. inquirelearning. com/calc—hubnet. html.

IRt =

BT 8T A8 BE T AE ] NetLogo F1 HubNet #F i) & WU {5 B, & S £ 2

feedback@ccl. northwestern. edu.

HubNet #w#Ei5Ea
BLAE U0 9 'S A& 1% HubNe t 753, 2 WHubNet Authoring Guide
RIS EEN

U SRR U SEHL BT 5 28 HubNet A3 A1 4 1) 8, B0H T ZEAE AW BY . 3 R A 2

feedback@ccl. northwestern. edu.
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HubNet 82689 (HubNet Authoring Guide)

AFREEN A UATE S EAT HubNet 5S40 B Wil 4% 5 H E ) HubNet 3551 . AR
BARAZR WA IZAT HubNet 7i523l, T fiff NetLogo A0 &L Ft It 3 . KT HubNet BHZ (5 R,
%}l HubNet $575 .

L4 — ﬁ&{% 4%“
e  HubNet /53N 4w L
o WH

o HWEIER
o RiEFEEEIKP
e LY HubNet 15 &
e IS HL HubNet 15 &
o WHAIHIER S
o &) MR
o KK R
o %) Lz ERE

- E& 1%- :%\

AR WG H T UF AL HubNet, SRT AN VR 2 AR 28 5 /N & o505 ] B F U5
2% HubNet o

HubNet ;& 5h4R1E

V1% HubNet V&2 — /NS 58 AR ], 35 /A QR 2 v A 4 (P AR R 5 % 7
L BUE S . W B T XA, B ERIR AR 2 A DA RS B Y, g S
H OIS Ao FATHREL T — PR (Template) #5824 (£F HubNet Computer Activities
—> Code Examples) , %A ELHE K2 4L HubNet 358 T B 00 2 BOEARTBAE . B4R 7] LA
U EZ eI NEPI v -di) T

wWE (Setup)

LA —MNetLogo AR piHubNe t 5 3)], /LT BRI S . {8 2 HubNe tiE 3,
{fi i startupBIFERIaaA 2% . Startup /e MEERGIRE, FTIARTALALS, NetLogo#ik [¥liz
ATIRBIRE, DRI e A TBCEEAT — Ik AL — AR I i 3 T AN s AT iR R 2 /b O .
XTHubNet, FRATHEMILAL M 2% 1K1 fr AT startup, BRI — HL R L8 3 B 4T T A 77 i
1 stHhubnet—set—client—interfaceffE % /7 KA, HAATAMEH RN :
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hubnet-set-client-interface “COMPUTER” []

S5 FHhubnet—reset WA R A, 'CHIGKE P I 7 4, 4T FFHubNe t45 i o
NetLogo I AEHHE 2% 4 TT 4R T 25 7 3 JEL

AEM 25 R B T, RASTE 0 7 R H hubnet—set-client—interface 5
hubnet-reset. FHHEBBBA K] setupfilfe:

to setup

Ccp
cd
clear-output
ask turtles

[

set step—size 1

”

hubnet-send user—-id “step-size” step-size

]
end
ORI ZHER o BER S Hbsetup—4F, ARMIRNTEEEIEE A Hclear—all .
FEAKEIY DL R R 1)K 22 BHubNe t i 3 Y, A7 — DN ROR G RE T I ORE, A FATRR
Z HNstudents. H—NFIERE, QI —student, FMEEARIILLE A HEH 2RI P
AE R BRCENAIN, ARBEOREAZ IR BHSs, KIAS R,
T AR R R IE A 30 N 25 ) FRATT T AR e

BERESHE

FEIG B HEAT IR 5 224 HubNet 207 R IR S5 2 [l A4 &t . 22 %5 HubNet 35 3I7E go
H AR Ak A% TS R, IARRZ A Tisten—clients:
to listen—clients
while [ hubnet—message-waiting? ]
[
hubnet—fetch—-message
ifelse hubnet—-enter—-message?
[ create-new-student ]
[
ifelse hubnet—exit—message?
[ remove-student ]

[ execute—command hubnet-message—tag |

]

end
HESIP AW, %GR R —47H 5 - hubnet—fetch-messageffBAFI T T —
ZWHBAENYSITHE R, & &I Y 25 hubnet—message—source, hubnet—-message—tag,
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hubnet-message A& Y. YH &% B, DUEKEAEE Ao, mic g,
Bahigahss . KBRS, AR EUAOENE B . BAMKIKAEE AR A B, My B
Mo, B M HAM) . hubnet-message—tag (FH ML E ML T ) « HEM
hubnet-message-source (V§ERIEMRE 4D PeE XT3,

R enter GHEAD W B, A6 — AN, Huser-id%: Thubnet-message—source,
R RENTE SN i P 447, EEORUE S IR ME— .

to create—new—student

create—students 1
[
set user—id hubnet—message—source
set label user—id
set step—size 1
send-info—to—clients
]
end
WAL ARG Il 2 P AR B BN ERUE, A R Ed@ 1 TE, RE I RE B 7o X2 R
Gl ERAPIRSIREAN JTER, Wi sk s PG MAESE, A students—own
At XA R O RS A AR R B U S R I LA R P R T AL
EZ A )20
HEPURI, RIE 4 exit W REBIRS A EXFEA NG R iz S IRAE R T AT
5 5o BUALIE SRR N AT
to remove—student
ask students with [user—-id = hubnet—message-source]
[ die ]
end
BT A At g R #B Sk B St T %, W@ i hubnet-message—tag >k W Jjl JC # ,
hubnet—message—tag #i & B A LR A 7. B2 5L TR A PTG IN k1%
AR G IS5 A o BRARDRAE SRS AT, A5 WIZEASE Y (0 A 5 20 o205 ) i, Xt
TRBMNAFMAPRESH TR Qrahdc. ) A —Astudents—own BRI K. 2
W3k B2 O RN, OREEE AR B RO T RN A
if hubnet—message-tag = “step—size”
[

ask students with [user—id = hubnet—-message-source]

[ set step—size hubnet-message ]

]

M F AT R, — BB M R AR o, MRCE R R AT T — ks
B, — AR AT DRSS R 2 BB N AL i
GBI, —RazPIR L MR OREIFARLID , RSO student HEEHE
AT

if command = “move left”
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[ set heading 270
fd 1]

I B 7 A IETH B

A O 2], el B SR s BT A c = X E: WA, Wadk. PR, &
FEAs L AME GE R BRI R, A 3 A « AP K S M 5B hubne t—send
Flhubnet—broadcast . Broadcast|wfifg % " K1k E, send[n 45 E % aik €1 —4 %
JURIETE IS o ATt viit, 27 BT R P EA 2 H B 8T W ks BSEAMESAR T,
SR TTERR P ERIRALAS . WAL IRSCE T 5 RN A e 3= G I IR S5 4 LA SAH,
TMZASASE Y B X S e 2R T B SO, AR A0 BT 8B & 7 B R il & b
=A% Hstep-sizellIMEsh 5 M4 JyStep SizelfINRLAS, T BAZIXFE S0

if hubnet—message-tag = “step—size”

[

ask student with [ user—-id = hubnet-message-source ]

[

set step—size hubnet-message

hubnet-send user—id “Step Size” step—size

]

A ASORAEAT SRR A Bt , AR EUE AL PR BISR. JIERINBIR, FAFHRSIR. &
7 40 R ES 2RI 55 P e 1) S T G 3 AN UL RS (k& 745 R et sl 4% o WU S bl 2 s
N AN RIS (]

FymAk hubnet-broadcastfilF hubnet-send #lF
number hubnet-broadcast “A” 3.14 hubnet-send ”jimmy” “A” 3. 14
i hubnet-broadcast ”"STR1” hubnet-send [”12” ”15”] ”STR1”
& "HI THERE” "HI THERE”

hubnet-broadcast “L2” [1 2 hubnet-send

list of numbers 3] hubnet-message—source “L2” [1 2
3]

matrix of hubnet-broadcast “[A]” [[1 hubnet-send “susie” "[A]” [[1 2]

numbers 21 [3 4]] [3 4]]

hSt Of Strin S ” ”
g hubnet-broadcast hubnet-send teacher

(Only for ” ” /AR ” o ” ” /ARy ” ” . ”

user—names [[ Jimmy = user—names [[ Jimmy susie”]
Computer ” Susie”:l [//bob// //george//] :| [”bob” //george//] ]
HubNet)
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¥

BT STFE A 22 "HubNet Computer Activities” F1”HubNet Calculator Activities”#B4>
P, BEXEGE 2 EFEGIFE IR . Disease &—MANITNEHIF.

IHE2E HubNet 58

IRTF N5 s HubNe t % /' 4 S hubNe t & s 45 &, HIRATTELR (contact us)

T—I_g*ﬂ. HubNet 1|=| fiN

I EE B T EML HubNet .

SRR FE

fETool LT FFHubNet 2 ' 4w/l 2% (HubNet Client Editor) , W] LAASHIAERAT324 .
Wahsk. JFR. s, B, EESEER, e i oih—R . RO AT AR
)5 S5 S AR g AT AN o 2P B S AR A2 BT SO AR, BB AR R k%
MR 25 4%, HHBERYOE B, A S S MRS S AHIE . A — ek

(tag) , ME— AR HE XMW L T YRS HBWRR AW NH SN, &
hubnet-message—tag 3 E|MBIFHIbRE

hn, G4 move left”, WEN4% step-size”, F&”all-in—one—-step?”, Witi#s
“Location:”, IXEEFHITCEIMARELI T

FHITTE tag

move left move left
Step—size step—size
all-in-one—step? all-in-one—step?
Location: Location:

FERE AT AT AT WERE ) FHIE 2 MBEAT AR AR, K2 S8R
TORHRZE R, R ANERIE ) WS TC 38 AR B

& LRI B R

FER A B R Rt A et ey AU E B (view mirroring) o 24 view
mirroring ¥J I CGEIL HubNet #EHIH O E) » KA ME BB E R, KB IORES. Br
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HEPIAE SRS —FE AL LR YRR 8 5 IR, XA 2R A K= B BE .
WA A VERE TR, LU no-display, slys/b BOEE .

BEARAF R KB B H 2 ng % W, AT B A A hubnet-broadcast—view F
hubnet-send-view , 2SN %S BT 457 8RR E 27 ROGE AR AR B AL B 5 AAUE
B A EUE B LA AR S B, TibroadeastBE R AL T T S5 B, IR MR E
KUK, RH 2.

WMRZ AW, 8w fF 0 Mirror 2D View on Clients #EHAERLEF, NIAK
LA R

WH & : hubnet-broadcast—view il hubnet—send-view are experimental Jii#
ST SIS PRI, R FRA ] RE 224

TR NetLogo M—SEAL K ThAE M ARALE HubNet 27 FRSZER, 451 Gn 4 I [l S8 R 4234

ffi (View Wrapping and Observer Perspectives)

2L B R

WRZ A E, WA EE s ) k25 a8 ROEH E . R MFRE 2
“View”, VM IEELHE H x ATy ABARAA R — NP IASIER o 9 B AT B R 0 B AR
Zrh, AFHR A

if hubnet—message-tag = "View”

[

ask patches with [ pxcor = (round item 0 hubnet-message) and

pycor = (round item 1 hubnet-message) |

[ set pcolor red ]

& B e B R

WRLE G (plot mirroring) CHGE (fE HubNet il , FFHE T FA AT
e FI2 K], 24 NetLogo ZeEIARALI, G TR0 T R L 2% 7, A5 - ALK
RAFFRER AL . Ui i HubNet A4 7E NetLogo F1%5 /7 #8444 4 Milk Supply M%:
Kl, £ NetLogo H' Milk Supply & HIFLIEl, e 40

plot 5

U — &M B RIERITE R, S VMBS B I AMIE . v 4 5 Abm—A .
B, R RPATIRZ 2 EEE, SH KRERZENN R RILRE .
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Hd (Logging)

NetLogo H & THARMLAMIFN G, ARIdRZAEMAT A, s H G 2T,

NetLogo M HEDIRRIA NG, S AT WL o BTN SR8 e SO B B sk
AR,

NetLogo ff H] Log4j AT ids%. WERARA A Logdj MEAK:, 2K NetLogo Hi& )
BEARAHAL .

FIRIER
T BT O 1 R G
Mac OS X 8% Windows

7E NetLogo HXHANETIMHEF SR, Mfi NetLogo Logging, X itiiZKElFs.
{EWindows, NetLogo H3%7EC:\Program FilesH, [rakdr<edmbbde 7 A H 5.

Linux & HAib

2E HE, M netlogo. sh AW T
netlogo. sh ——logging netlogo logging. xml

WA DUE SO A 5 ix Sebr s, BRI IRAOG 5 DL T8 4.
A LR AR Togdj  xml BLE SCHFEE e netlogo logging. xml, i HIFEANIE

ERHEIR

4 NetLogo JABNI, LKA 4, & 4 MBUHEA R ST d R

H &AW T

H B EAE R G 2 1l H ko 76 2 8Uni xR #E R A (BLFiMac0S) &5/ tmp,
fEWindows XPJE#5c: \Documents and Settings\<user>\Local Settings\Temp, J:

=8| {user> = B 54 H = , s Windows Vista =
c:\Users\<user>\AppData\Local\Temp

HWAGASEREMHE.,  zip-log-files f7/lenamelXBENG H % ra H
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&, TR —AMREMEMzipI. BT ZGL A, RHERAMER, ZEMER
FiGE M delete—log—files .

TRV SR AR AT, Wk SRR e, FRRRE T — M XMLLayout
REAH L . AT 09 B ZEorg. nlogo. api. Logger#k F. S7EMCE S+ 51 H
Wk Ay I, BT B R E 4 . # i, d 3% @8 GLOBALS 5 fr | &
org. nlogo. api. Logger. GLOBALS

e HE ek BT

{event
logger="org. nlogo. api. Logger. GLOBALS”
timestamp="1177341065988”

a global variable @ info, level="INF0Q”
GLOBALS s , ,
changes debug type="globals”>
<name>F00</name>
<value>51. 0<{/value>
{/event>
<{event
logger="org. nlogo. api. Logger. GREENS”
timestamp="1177341065988”
level="INF0”
) ) type="slider”>
sliders,  switches, ) )
] {action>changed</action>
choosers, input
) <name>foo</name>
GREENS boxes are changed  info
<value>51. 0</value>
through the
. {parameters>
interface

<min>0. 0</min>
<max>100. 0</max>
<inc>1.0</inc>
{/parameters>
{/event>

{event

logger="org. nlogo. api. Logger. CODE”
timestamp="1177341072208"
level="INF0Q”

type="command center”>

code is compiled,
including:

command center, | . . .
CODE info <action>compiled</action>

procedures tab,
{code>crt 1<{/code>

slider bounds, and
<agentType>0<{/agentType>

buttons

{errorMessage>success</errorMessage>
{/event>
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a widget is added

WIDGETS or removed from  info
the interface

BUTTONS a button is pressed info
or released
th d slid

SPEED SLIDER - °Pe% SHET i
changes
turtles di

TURTLES urties dle oF o€ info
born

LINKS links die or are info

born

309

{event
logger="org. nlogo. api. Logger. WIDGETS”
timestamp="1177341058351"
level="INF0Q”
type="slider”>
<name></name>
<action>added</action>
{/event>

{event
logger="org. nlogo. api. Logger. BUTTONS”
timestamp="1177341053679"
level="INF0”
type="button”>
<name>show 1</name>
<action>released</action>
<{releaseType>once</releaseType>
{/event>

{event
logger="org. nlogo. api. Logger. SPEED”
timestamp="1177341042202"
level="INF0”
type="speed”>
<value>0. 0</value>
{/event>

{event
logger="org. nlogo. api. Logger. TURTLES”
timestamp="1177341094342"
level="INF0”
type="turtle”>
<{name>turtle 1</name>
<action>born</action>
<breed>TURTLES</breed>
{/event>

{event
logger="org. nlogo. api. Logger. LINKS”
timestamp="1177341094347"
level="INFQ”
type="1ink”>
<name>link 0 1</name>
<action>born</action>
<breed>LINKS</breed>
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{/event>

e & H S5

BRARYS H & G (netlogo_logging. xml) 5 N ISR

NetLogo 5 X T 8 AMdsgds, EATHSEHEAR K AR (root logger) , MMARR
AEARAERC & SO 1L B s B E AT R (appender, layout, output level), AT MARIC
Foew ok . BRIAMEEH, WK E AN level A INFO, appender K
org.nlogo. api. XMLFileAppender, layout A org.nlogo. api. XMLLayout. iX4&—ir=/E
T—" i netlogo_logging. dtd & Ik R 4F [ XML SCAF, 1 netlogo_logging. dtd & T
log4j dtd. I appender &&—4~ FileAppender (fi#f XMLFileAppender), &K FIF
BRI JE Bl — A8 S0
<?xml version="1.0" encoding="UTF-8" ?>
<IDOCTYPE log4j:configuration SYSTEM “log4j.dtd”>

<{log4j:configuration debug="false”
xmlns:log4j="http://jakarta. apache. org/log4j/ >

<appender name="A1" class="org.nlogo. api. XMLFileAppender”>
{layout class="org.nlogo. api. XMLLayout”/>
</appender>

{category name="org.nlogo. api. Logger. WIDGETS”>
<priority value="off” />
{/category>

{category name="org.nlogo. api. Logger. TURTLES”>
<priority value="off” />
{/category>

{category name="org.nlogo. api. Logger. LINKS”>
<priority value="off” />
{/category>

{root>
priority value ="info” />
<appender-ref ref="A1" />
{/root>

<{/log4j:configuration>
NE S /N4 kAL [ appender, 1% appender [FZEHEAG ] XMLLayout [
XMLFileAppender. 1% appender & SCH AR 1 2: ), oAb B i 2 ) & — A3t 5 B
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WL T NetLogo —A FileAppender, &R 4T FF—ASH BRI 55 80— AN 81 A
XMLFileAppender M fi—8kg x4k TAE, F—28458 (header) 5 AIAF. Layout s X anfi
ERAGER. MR EESHH T, ANEKRAE (a0 appender B layout .

TERCE 1R EARIC %28 (root logger) M Yo HALFTA k45 AR AR ik 48,
Wk TR, BRAER B, AEIAEF TR, K& appender Al AR (i Hofh)
KA IBRIA appender, $iE BRIAME 64007 INFO” o A1 5644 i T 8055 T+ INFO 71 BB 1d 3%,
KT A% R NetLogo SUZETE INFO ik, HAE—Milsh, RIEEMASAL SR
T [WMEETE DEBUG ZLid sk, RRHEBRARTIX L6 BN 2R, K24 DEBUG % T+ INFO. Mic & 5L
AR LA 23 A — o SR A N I SR AR I RE M CBRBCE SCHFATE ) categories, ‘EAIITE
ARSCRY R S, FAR P2 BRIAOCH] WIDGET, TURTLES, LINKS idskds. ZEROS AT,
PRA] LB BN of £ 2 info, U1

{category name="org.nlogo. api. Logger. TURTLES”>
<{priority value="info” />

{/category>

B TR L PR IX LX) category 512045, RO eI HARAER .
SRiEE

XA X NetLogo H A HC B SCAF I EEAN . A 1ogdjHELE, VP2 NCE LT, 2,

log4j documentation .
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#=HIF8  (Controlling Guide)

Java FEFFBEE I JHAIFE 6] NetLogo, Bl U/ AT LU —A H S AL B ALZ AT ¥/ 7 HL i
NetLogo,

BEHB I L Wk Java 2P i/ 410X —Dh g, RBCUR T f# Java i 5 NIAHC T A

ERE: HHIaER RXINE” 1, AT RE S U A B A IX L DY RE AR AR AT I LA S
) NetLogo WA IR Al fig 5 E B 4

0

e 4 NetLogo Jfi 3l Java VM
o fil¥ (iif GUD

o fil¥(headless)

o ATHZH

o HAhELT

o ik

NetLogo API Specification L& RGN,

73 NetLogo /g&h Java E#IH

NetLogo X Java MESUBLAT—L8ME0E, AR Shinf 225 iR UbL-— L2250

St GUI F1dE GUI & 3E H B IR T

—-server
ik B PR A server VM
-Xmx1024m
iy Java VM iR Z 500 1G WAF, FEISAT — LY i) 75 208 i N0

Xt GUI ) — L[ Jn A7 B I

—XX:MaxPermSize=128m
YEE G AU, By 1k Java WAFANE.

-Djava. ext. dir=
ZWAT RGN B, 85 AR JOGL 5. nIRETR B4 TN 4S, a4
i H] Java VM 4~ RE IS 45 5 R 1R P4 8 26

-Djava. library. path=. /1ib
Maci{ Windows /N 75 5,  HABERAE RGN Linux /] BEFT 2. ffi R NetLogoRE £ 2|JOGL
PP E R ALY i . W AN 7ENetLogo T2 H % VM, i B4, /1ib¥g n]
NetLogoZZEmf I 1ib ¥ H %o
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=T IER (SR

NetLogo N FHFE PR IS 0 2415 TAE H 5% M NetLogo ‘&2 AE T2 H 5% .

5+ (F GuD

R AMRAMA TSR — AR, EJH BN 5E 4 NetLogo N HIFEF, 4T — M4,
Baigahsc, WEBENER T, BT8R 50 MEEE, RIGHTEISE .
import org.nlogo. app. App;

import java. awt.EventQueue;

public class Examplel {
public static void main(Stringl[] argv) f{
App. main (argv) ;
try {
EventQueue. invokeAndWait
( new Runnable ()
{ public void run() {
try {
App. app. open
("models/Sample Models/Earth Science/”
+ “Fire.nlogo”) ;
}
catch( java. io. IOException ex ) {

ex. printStackTrace () ;

}
P

App. app. command (“set density 627);

App. app. command (“random-seed 07) ;

App. app. command (“setup”) ;

App. app. command ("repeat 50 [ go 17);

System. out. println

(App. app. report (“burned-trees”)) ;

}
catch (Exception ex) {

ex. printStackTrace () ;

T REE e B FIEST, NetLogo. jar (R HNetLogoKATHL) WhZiifEclasspath,
34 ib H sk (45K ENetLogo AT ) L EEAE[R] 7 &, 1ibH kB $ENetLogo. jar
B B0 HARE
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HEAM EventQueue. invokeAndWai tfi PR AE \EAfIMI L6 A2 -8 FH 771, X1 4 App
Ferb 1) 2 40 v U REAE SR LRy o 2R AR R R o X 28 VA 2 HUL REANT event
queueZE FEr P, HA%07v%, Wcommmand (), HHEMASSEANT event queuedFi i Hif
ZefE (Bl fmaingefe) A .

AR AN TR LR ATHE XM 1, AHRIE S #NetLogo APL Specification, ZMIEUL
WY TR e BRI e R, XS8R —Se Al vkl .

517 (headless)

A 5 T AR AEL, X HIHeadlessWorkspace R SEFIAREE T App 1)
AT

import org.nlogo. headless. HeadlessWorkspace;

public class Example2 {
public static void main(Stringl[] argv) {
HeadlessWorkspace workspace =
new HeadlessWorkspace() ;
try {
workspace. open
("models/Sample Models/Earth Science/”
+ “Fire.nlogo”) ;
workspace. command (“set density 627) ;
workspace. command (“random-seed 07) ;
workspace. command (“setup”) ;
workspace. command (“repeat 50 [ go 17) ;
System. out. println
(workspace. report (“burned-trees”)) ;
workspace. dispose () ;
}
catch (Exception ex) {
ex. printStackTrace () ;

h R FIEAT %Y, NetLogo. jarat NetLogoLite. jar (2 HNetLogo & 4T4L)
WhlifEclasspath.  CEIHH jarf/, HH g Theadless#ifE, BAEAMCUIIEIE) .
Lib Ha A& AR, Wb —H. %A R ERNHE NIEITH, RERE
java. awt. headless © 2l & true , 5# 8 Java DL headless & X iz 17 ,
HeadlessWorkspace H 3 ¥ B 1Z45 M

1T A GUT, ) fia iy 4> v o0 sl HE X2 326 B 1 1) J T8 6 SR S Y o AR AT LA
export—wor [dfRAFAEALIRES, export-viewl a5 (FRNFEAR]D 2 e E P S 2B 1%
CAF. report () J7iE MASERLAT B 45 Fik £ Javaftig
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Hexport-world/™ 3L E A 2 KN 2, B n] DT export—plotfir i B2
N 25

" LU 2 A HeadlessWorkspace S|, B4 17E B AR (R FE P AT 32 4T, B
T4

2 Ph headless 2170, A 2[R :

o movie—JRIBEARH; A BT A& BJavafs] £k
o R P EIARE B user—* , filWluser-yes—or-no , ifiiJavafslsh.

NetLogo API Specification fL5HZ 4.

{Th= 8 (BehaviorSpace)

24 APT % H7LA headless #1247 BehaviorSpace 5L, CEAZEE GUI R IE4T
BehaviorSpace, JUER 1] LL'E H 244l BehaviorSpace [ Java 815, i£47 25, BehaviorSpace
L% o

AT EAFFHAPI Plheadlessiz{fTBehaviorSpace . i] Ui H Ay 44T HfEiafTHeadl ess
BehaviorSpace, HRAANFEHRIE. 1N WBehaviorSpace Guides

ZHEGOUT, A AT SR T, AT APT. SRR LIS APT B9 RS
HeadlessWorkspace B PU /™ J7 ¥ 2K i3 47 S 8 : = > runExperiment 2% #f, g — 4>
runExperimentFromModel .

SIS E A AE AT e i, {#F ] runExperimentFromModel .

SIS B E A AR XML SO b T AN SRR L R I, m] S PIAN 7 A File
ZHfrunExperiment . WRICAF RS AL E, HTE LEFilett %, WRALEZ
NI WCE, WIE DI EIE— AN PR S, XA R4

HA—AStringZ 4l GE7—MaEim it XMZ80 MrunExperiment, HIKREEH
XML D S50 W

T XLy PrintWrd ter /o 45 Wt i o o SRAS S HH B bRy R L, T DR N BT
java. io. PrintWriter ( System.out ) .

AT 7% Al ¥ FIBehaviorSpace Guide fERE T Wil H XML 2 S50 % .

NetLogo API Specification &% T HeadlessWorkspace AN Z 475,

H {th i 15

24 H AppZE 45 HillNe tLogolt),  #&/MNetLogo M JHFEF# BN, AIHARZE I, SR,
EA 7 E SRR “HAT” (Uscripting”) —NetLogoB# . AN #NetLogof 2 fix
AN BRI N R .

BAVEH — B RBIAPTHNe tLogo BT ik AN, Hlin LA RS T G A EREAE 1), 5%
oA ot W 28 . B i X 28 APT & B A7 S0/, W B R R, B R
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feedback@ccl. northwestern. edu .

it

itE Z#NetLogo API Specification , RGN VLI BTG 477 .

BTVt 2 R D BE 2 ST PRI, S IAPT AN S B S AR T s SR IR T AT 2575 . AT 26Thfs
S, AR EAT SR o PRI R AT R 1 Dh g, H S IRATICR, FATRER VR MR AR i
M. AL, BZRFAIfeedback@ceel. northwestern. edu, FRATAIREFLEIPT R AR VY, 2
PRI Gy 5 AN RV 40 SO 1R B IS S
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Mathematica ##: (Mathematica Link)

Erft4?

NetLogo-Mathematica ##: (link) Z5H ' #fit T —A NetLogo il Mathematica 2 [A]
Sy SR B . REX IR S, T RAgS R i s B AT B SO E B
TARR, X R AEEH T — AN A BRI AL

Mathematica A5 2 T HZHT FARMEBN 01 TFEN, WHG =g AR girt Uike.
B AT AL . SCRY B EAS , fi ] NetLogo-Mathematica 342, #iAJ LY NetLogo — el HIixX
T H,

RN T 1) Mathematica SRS EE notebook &8 AAE . % . 1 EA# (annotation)
FAZH X%, NetLogo Fl Mathematica FJEER K 2 RN IR R A R T 5 5¢
RRTT %

IR IEARTIRE S NetLogo #4Hi) APT 1RM%, wIRUINZRARAY . AT 4+ M NetLogo
RAVEE . (BEAFEFE, #6 APT 25T Java [, 15 %ERNAZ D AMBRR, XAHASA
AT AP B B 2 IRl BehaviorSpace 586, vl AZE ARSI /54 NetLogo
AR o

FoTMathematicalf) ¥ 24= &, i&5i/ia/Wol fram Research web site.

e EMItTA?
R Z 8 Mathematica—NetLogo 34T BEAMUTI 517 1) — L8451 1

o DURIR JC AR HH Fe 405 NS o3 A R XA 7

o PR TR IR R EOE B e AL

o FEEUKIIZ YE S B Ia] FPC A PR AN 07 18
o PRIETFRACH AT I, REBAT N

o AP PO PR BCEL RV ) BRI 4 A

{£F NetLogo-Mathematica 3%

A ER o 1A B A 8 W e fF ] NetLogo-Mathematica 3% ¥, & U 1% /& #F I 2%
NetLogo-Mathematica L. JE3) NetLogo. HATH S+ M NetLogo FREVEHE .

B — H 23 T NetLogo—-Mathematica 344, A] LA7E Mathematica notebook iy A
T A2 iz
<<NetLogo

M Mathematica J§3h NetLogo:4{F Mathematica /&3l NetLogo <34, 75 2 4E notebook
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LN 1 A
NLStart[” your netlogo path”];
H " “your netlogo path” & Netlogo AT H %, — & Macintosh i & ¥l 2
”/Applications/NetLogo 4.0/

PREAERY: BB, AR e B A AR . B ELNZK Forest Fire B8, JfH
i F LAY ) Macintosh 22354 B 45 A2 .

NLLoadModel [”/Applications/NetLogo 4.0/models/Sample Models/Earth

Science/Fire. nlogo”];

P AT NetLogotiwr 4 : 43NLCommand [ ] & N —N i & 7 A7 3 P AT w2 . NLCommand [ ] #6451 H
At Mathematica®d HIEHE KA, Wi NetLogom] A4 Hi o 1 T R i &4 FH SR AN 745 Hh
wEdensity, B#H—"MathematicaiZ X 125 EmyDensityiX BEdensityo

NLCommand[”set density 507];

myDensity = 60;

NLCommand[”“set density”, myDensity];

MNetLogoiR [F]{5 B.: NetLogoZidE i LL{# FANLReport [] iR [FIMathematica . FESM
BFEE . 8 MR, YR,

NLReport[“count turtles”];

NLReport[”[ (1ist pxcor pycor)] of n—of 10 patches”]

#2245 H & NNetLogo i HINetLogo—Mathematica Tutorial notebook . i%notebook
WA AT R A SR, Hh V24 1. Wik fAMathematica, {HHIZ% &4 H
WiER:, TR #H Fpdf R (download a PDF) .

i

£

NetLogo-Mathematica EF:FFZE NetLogo 4.0 I Mathematica 6.0 DL ERRA., ‘3%
NetLogo—Mathematica [ H-WIT :

e %l Mathematica [ .

e i File , 1EFf Install...

e 7F Install Mathematica XJ {5 HE

e JEF Package for Type of item to install

e Fitf; Source, #%#¢ From file...

o JEICHFINAES, 3 NetLogo %% H g,

e Hiii Mathematica Link 133, %+ NetLogo.m.
e 7 Install Name #ii A\ NetLogo.

LR NetLogo MEFZZAEFIM P H R ALY Hox. WERZARAEM Y H 3%, HAb
AP s 2 A C 2234 R o WERARICBUB UM 7 H S22 A H St £ 1XM 5 3K, 750
RERRBIRAYH K.
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mEEE

e ANEMH J/Link (Java-Mathematica link) , NetLogo & iFANRESE4IEBH . XA gE T It
flAf ] J/Link (A6 3XAN ) A LA S IR RRCAS A g

e IR NetLogo-Mathematica IE4% Jr INZ AT T NetLogo § @, WLy @
Y R H S H %, WY AN R P H S NERANE] . 31X ) @7E LS IR i
A ik

e XNetLogofIii H, fNLCommand [ ] #l NLReport [JANAEH &IE H (abort).

it

NetLogo-Mathematica ;M) 2T & A UiJ& Eytan Bakshy.

e 5 AR R b5l e 4 i # X Bakshy,