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Lesson 3: Defining Agents Behavior-
Flood

* Defining GISPoints
* Defining GISSegments and Routs

* Defining agents (flood) move on a path
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Defining a simple event for flood agent

We want flood agent to move in the river path.

To do this we need to move flood agent by shifting it from
one point (pointl) to another point (point2) on the river
path and then connect each two points (segment) and
creating flood path.

Location of the
flood sensor

K\%\
k \V\ gisPoint

Start of flood

segmentl

gisPointl \

End of flood

pointl

Second point of flood
(point2)- after 1 second move

First point of flood
simulation (point1)
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Define some variables

We need to define two points (GISPoint):
pointl and point2

We need to define one segment
(GISMarkupSegmentLine): segmentl

We need to define x (longitude) and y (latitude)
for each of the above points:

x1,yl forpointl and x2 andy2 for point2
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Define pointl

Drag and drop a variable into the Main and
define its properties. Change its name to pointl.
Choose Other for the type.

&l Main &3 = O || Properties &2

_>."|| O point1 - Variable

K8 AnyLogic University point Show name [ ]lgnore
File Edit WYiew Dra Model Tools Help @ &
R —. o L . point1 flood @ yes
[ - = o P ! | " —
: [ & | e @ pS Type: Other.. v || GIsPoint
%2 Projects | [& Palette 23 = 0 || & Main
Initial value: =,
Agent sensor = -
+ Advance:

D g Agent 5}

. 5 - Access: publi

& * Agent Comppenents

.| ™ Paramets properties [.] [ static

=Y & Event J (5] [ Constant

€@ Dynamic\#vent Cave i ermane
le [.] Save in snapshot
: peop
& ) Variaqle . .
[ System dynamics units:

@= | @9 Collection (5] >

- @ Function %i + Description

i (& Table Function [ propertiesile A

-3 @ Custom Distribution

Change Double to GISPoint for the Type
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Define point2

Drag and drop a variable into the Main and
define its properties. Change its name to point2.
Choose Other for the type.

&l Main &3 = O || Properties &2

_>."|| O point1 - Variable

K8 AnyLogic University point Show name [ ]lgnore
File Edit WYiew Dra Model Tools Help @ &
R —. o L . point1 flood @ yes
[ - = o P ! | " —
: [ & | e @ pS Type: Other.. v || GIsPoint
%2 Projects | [& Palette 23 = 0 || & Main
Initial value: =,
Agent sensor = -
+ Advance:

D g Agent 5}

. 5 - Access: publi

& * Agent Comppenents

.| ™ Paramets properties [.] [ static

=Y & Event J (5] [ Constant

€@ Dynamic\#vent Cave i ermane
le [.] Save in snapshot
: peop
& ) Variaqle . .
[ System dynamics units:

@= | @9 Collection (5] >

- @ Function %i + Description

i (& Table Function [ propertiesile A

-3 @ Custom Distribution

Change Double to GISPoint for the Type

Ali Asgary, ADERSIM, York University, 2017




Define x1 for pointl

Drag and drop a variable into the Main and
change its properties. Change its name to x1.
Choose double for the type.

&l Main 53 = 0O || Properties &2
*|| @ x1 - Variable
1 [] Show name
@y
Jpninﬂ flood Typ doubl W
1x1 'ﬁ Initial wvalue: =, gisPoint.getlongitude()
~ Advance
s Ad d

write the initial value as: gisPoint.getLongitude()
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Define y1 for pointl

Drag and drop a variable into the Main and
change its properties. Change its name to y1.
Choose double for the type.

= O || Properties &2
*|| @ y1 - Variable

Mame: ¥l Show name
15tk e @ yes
V] point1 flood Type: double  w

V] x1 @ﬂ ﬁ' Initial values =, gisPoint.getlatitude()

write the initial value as: gisPoint.getLatitude()
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Define x2 for point2

Drag and drop a variable into the Main and
change its properties. Change its name to x2.
Choose double for the type.

= O || Properties 3

@l Main 52
- " || @ x2 - Variable
2 [/ Show name
point] flood @y
Type double w
U Oy ﬁ
Initial val =,
sensor
() hoint2 * Advance d
oin ﬁ
@E Acce
properties [..] [] static
ﬁ ] Constant
people [.] Saveir pshot
ﬁ [ System dynarni
i,

write the initial value as: flood.getLongitude()
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Define y2 for point2

Drag and drop a variable into the Main and
change its properties. Change its name to y2.
Choose double for the type.

@l Main i3 \/ = O || Properties &3
* || @ y2 - Variable
\ y2 [ Show name
point] flood Visible: @ yes

Type: double w
YV ROV B
Initial value: =, flood.getLatitude()

SENs0or
int2 * Advance d
poin ﬁ
) = Access: public W
@}Q properties [.] [] Static
.k 'ﬁ [ ] Constant
peocple [..] Save in snapshot

write the initial value as: flood.getLatitude()
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Define segmentl

Drag and drop a variable into the Main and

change its properties. Change its name to
segmentl. Choose other for the type.
&l Main| 53 = 8 || Properties i3
_ .. " || ® segment1 - Variabl
Mam segment1 f [+ Show name Cig
() point flood —@ v |
D Oy o T}r.p.e: | Zther... W GISMarkupSegmentline
1) noint2 ser; * Advance d
02 QO fee
properties [..] [[] Static
() segment1 (% ] Cu:uns’.cant

Change the type to : GISMarkupSegmentLine
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Define path
Drag and drop a variable into the Main and
change its properties. Change its name to path.
Choose other for the type.

&) Main 2
Show name [llg
L) pointl flood
Type: Oth v | GISRoute
V] x1 V] yl ﬁ.
Initial value: =
_ ~ Advance d
) point2 ﬁ
02 Access W
properties [.] [ Static
) segment] ﬁ [ ] Constant
@path people [..] Save in snapshot
= ﬁ' [] System dynamics units:
'Y
%’ b Description

Change the type to : GISRoute
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Define two collections to collect points
and paths

* |[n order to connect all the points and paths
along the river, we create two collections to
hold all these point and paths.

?:5 Projects | [y Palette 2

@ Collection

D

A
=
4
=t
o

Agent

& Agent
+ Agent Components

(* Parameter

é; Event

@ Dynamic Event
) Variable

2 @ Collection

{@ Function

5 = @ owm



Define pointsCollection
Drag and drop a collection into the Main and

change its properties. Change its name to
pointsCollection. Choose other forithe type.
&l Majn &2
() point1 flood
O« Oy >
() point2 o
U2 0Oy
properties [..]
() segment] (5 )
people [..]
() path o
.
@ppointsColiection mAERA) %
Bl L E}

Change the type to : GISPoint
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Define pathsCollection
Drag and drop a collection into the Main and

change its properties. Change its name to
pathsCollection. Make sure that collection class
is:| ArrayList. Choose other for the type.

&l Main 22 | &) Main

U2 Oy
- pathsCollection [] Show name

@y

L) segment]
ArrayList W

L) path Other.. w GISRoute

* Advance d
@gpnintanllectinn

! Initial contents: -
@ pathsCollection

Change the type to : GISRoute
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Create Flood Behavior Function

Now we use a function to define flood water
movement in the river using the variables that
were defined in the previous slldes

% Projects | iy Palette &3
Agent @o &4
& Agent

* Agent Components
(* Parameter

é; Event

€ Dynamic Event
0 Variable

@9 Collection

{3 Function

(& Table Fu nct&\

E;l.l. Custom Distribution
=] Schedule

D
&
=
4
I::|= ]
e
-
o
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Creating flood function

Drag and drop a function into the Main and change its properties. Change its name to floodFunction. Fill
its function body with the following lines of codes:

//this line defines pointl

pointl = new GISPoint( map, true, y1, x1, 0, null, null, 1.0, LINE_STYLE_SOLID, "" );
//this line adds pont1 to the pointsCollection

pointsCollection.add(point1);

//this line defines point2

point2 = new GISPoint( map, true, y2, x2, 0, null, null, 1.0, LINE_STYLE_SOLID, "" );
//this line defines segment1

segmentl= new GISMarkupSegmentLine(yl, x1, y2, x2);

//this line defines the flood path

path=new GISRoute(map, true, new Color(232, 212, 197, 175),20, LINE_STYLE_SOLID ,false,point1,
point2, segmentl);

//this line adds path1 to pathsCollection
pathsCollection.add(path);

//these lines redefines the points for moves
x1=x2;

yl=y2;

pointl=point2;
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Your function should look like this

&l Main &2 = B || Properties &2 v =t
@poinﬂ flood *1| @ floodFunction - Function
@x‘l @ﬂ ﬁ Mame:  floodFunction [ 5how narne  []lgnaore
Visible: (@ yes
sensor . )
@ - (®) Just action (returns nothing)
oin
p ﬁ () Returns value
w2 2
@ @}-‘ - » Arguments
properties [..]
= Function body
segment] {3
<:> f/this line defines pointl
people [..] pointl = mew GISPoint( map, true, y1l, x1, &, null, null, 1.8, LINE_STYLE_SOLID,
(:Dpaﬂw Jf/this line adds pontl to the pointsCollection
(} pointsCollection.add({pointl);
L]
@)pointsCollection . Q_ f/this line defines point2
[j propertiesFile H point2 = new GISPoint( map, true, y2, x2, @, null, null, 1.8, LINE_STYLE_SOLID,
@paths[ollection | [/this line defines segmentl
segmentl= new GISMarkupSegmentline(yl, =1, y2, x2);
(3§} initProperties //this line defines path
(:)fbodFuncﬁon path=new GISRoute(map, true, new Color(232, 212, 197, 175),2@8, LINE_STYLE_SOLID
e @randomFaminSize J//this line adds pathl to pathsCollection

pathsCollection.add(path);

[//these lines redefines the points for moves
Wl=x2}

yl=y2;

pointl=point2;

£ >
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Defmlng an event for flood function

2 Projects | iy Palette 2

2 * Drag and drop an Event to

D @ Agent

H w Agent Component 1 1
B |+ ot Comeonents the Main and change its
weee | &5 Parameter
b -§; Event o
- @ Dynamic Event propertles
& | ) Varable - _ _ - =
@z | B8 Collection EI [ Properties 22 i}
o @ Function 02 Oz “|| # floodEvent - Event
Prel M ; floodEvent [+] Show name |:|Igr||:-rn.=-_
Change its name to : se | Visible (@ yes
ﬂOOdEve-nt 0 ath pet Trigger type: | Timeout  w
Change its Mode:  Mede  S[Gydic  w
Cyclic intsCollecti
y . @men R (® Use model time () Use calendar dates
Cha nge the flrSt @gpathanllectinn -
. First occurrence time (absolute): f-; e seconds W
occurrence timeto O :
Seconds ) floodFunction 6/ 472017 8:00:00 AM 7

Recurrence time; 1 seconds W

Change the recurrence
time to 1 seconds
Add the following code to
the Action section:

floodEvent ¥+ Log to database

Turn on medel execution logging

« Action

. floodF ti H
floodFunction(); > Teeannemand
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Move the flood agent and activate the
floodEvent using control button

e We now add a control button to our
simulation to start the flood

¥ Projects | [& Palette 3 = 0O |&
Controls ga &4 J

Button
Check Box
[EE] Edit Box

B Radio Buttons
o= Slider

@ Combo Box
* Professiona

[ ListBox

|z File Chooser

= Progress Bar

= A ¥ D|cfe| D E > O

1=y
- |
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Add a button to the Main and set its
properties

Set the Label as: Run Flood

Add the following codes to the Action

//this line moves the flood agent;
flood.moveTo(gisPointl);

//this line actives the floodEvent
floodEvent.restart();

a2l Main 22

e

Properties &3
tton - Button

Mame; button |:|Igr1|:|re [+] Visible

Label: =, FRunFlood

L | .|
[] Fun Flood []
L1 [ L]

Enabled: = (@ yes

+ Action

/fthis line moves the flood agent;
flood.moveTo(gisPointl);
f/this line actives the ewventFlood

floodEvent.restart();
[]

* Appearance
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Some additional note about the move function.
* You are using a special anyLogic function for moving the
agents in this case.
flood.moveTo(gisPointl);

In the above function flood refers to your agent population
(flood in this case).

moveTo() is a function that allows you to move the agents, in
this case the flood. flood
i)

gisPointl is the target to which you want the flood agent to
move to.

Inside the moveTo() function you can add a gisPoint or
latitude and longitude of your target location in form of
moveTo(x1,y1).

In this case moveTo(gisPoint1) would be similar to
moveTo(gisPointl.getLatitude(), gisPointl.getLongitude()).
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* Run the model by pressing on the Run Icon

* Click on the Run butten on the Simulation page.

e Click on the Run Fl n on the Main.

QB om | 9T S 50% [

?15 Proje.. &2 | [ Palettel = O | @l Main E]Run FloodModelV1 / Sirmulation (F5) i

FloodModell
v FloodMeodelV1*
&9 Flood
& Main

ca EB D

FloodMedelV1: Simulation - AnyLogic University [PUBLIC RESEARCH USE ONLY]

E FloodModelV1 : Simulation - AnyLogic University [PUBLIC RESEARCH USE ONLY]

x| Gy | [ experiment: Flood... | [ | [
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* |f there is no error you should see that flood is
moving over the river and creates its on‘path
over the river.

FloodModelV1 : Simulation - AnylLogic University [PUBLIC RESEARCH USE ONLY]

ivpl @ | 9 ®| x1 | G | @ @ (5 root:Main vie | b

Run Flood

esou...
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* This is a simple way of showing flood moving
along the river.

 We will make this model more complicated in
the future lessons.

* We will explain how to define flood sensor
behavior in lesson 4.

* Save your project.
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