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Lecture Focus: Creating Custom User

Interfaces using “Controls”
* ‘Controls” are “widgets” that allow for obtaining
user input

— These widgets have properties that can be set at both
design and run (execution, simulation) time

* By setting the properties of these controls at design
time, we can
— Establish their general logical & visual properties
— Establish their correspondence with model variables

* These controls can be used by the user during
simulation to set assumptions in the model



|
Hands on Model Use Ahead

Load Previously Built Model:
MinimalistSIRNetworkABM

After change, suggest saving as
“UlSupportedMinimalistSIRNetworkABM”



Recall: Hardcoded Exposure Rate
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Add a Related Parameter to Main
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Setting the Transition to
Refer to the Parameter in Main
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Resulting Expression
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Reminder: An Explicitly Specified
Population Size
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A Parameter Giving the Population Size
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Settin
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g the Population to
Parameter Value
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Reminder: The Existing Experiment
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Running that Experiment
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Reminder: Pushing the Button Shows
the Simulation Visualization
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Understanding the Button’s Actions
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Adding a Slider to Represent the Population Size
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Setting the Simulation Parameter Values to
Use the Slider Setting
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Choosing a High Value on the Slider
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Resulting Network — Large Population
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Choosing a Low Value on the Slider
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Resulting Network -- Small Population
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Adding (Static) Text Labeling S
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Creating a Text Element to Give the Slider Value
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Dynamic Properties to Report the Slider Value
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Example Resulting Output
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Reflecting on Temporal Specificity of
Ul Elements

* The user interface component (slider) we
created thus has had its value used to set the
initial state of the model (the population size)

e User interface components can also be used

to vary assumptions dynamically during
runtime

— For example, vary parameter values



Example: Creating a Slider to
Dynamically Vary the Infection Hazard
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A High Slider Value Leads to a More
Rapid Spread
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Dropping the Slider Value (Exposure
Hazard) to 0 Can Stop the Spread
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Recall: The Initial Infection Seed
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Al

File Edit View Draw Model
L.:;J v = L\:u "u_u ¢ E
% Projects &2 =8

4 8 UlSupportedMinimalistS|
4 © Main
4 5 Agents
@} population
4 P4 Presentation

9= slider
[oK] buttonSeedNe
checkboxEnab
# Parameters
%y Variables
% Links to agents
& Person
€ Simulation: Main

Text from Startup Code for Main

Tools Help

oo O % :’;5‘ 24 ‘ "J:
@l Person @l Main 22 | @l Simulation

AnyLogic Professional

@~ v & Get Support...

= m]
& :
Seed New Infection
€ population [.] (& populationSize
(@ exposureHazard
v
< >

| Properties &% | S Progress

© Main - Agent Type

Name: | Main [[Jignore

» Parameters preview

v Agent actions

On startup:

On destroy:

B [

=
s [T
[ Palette 52 =8
Statechart a8 22
% | /A Statechart Entry Point
7Y (O State &
<o & Transition &
= ® Initial State Pointer
il <> Branch
82 | @ History State
= (@ Final State
&
qn
=~ =0
N
v



Setting the Button to Seed a New Infection
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With Multiple Presses, Multiple “Seed”
Infections
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Add a Contingent Reporting Variable

A AnyLogic Professional =
File Edit View Draw Model Tools | Help
B-2BEHE Y|4 B X @RO~-F~-\ | O F[100% vE| @ '[L;J,@ h v @ GetSupport.. N
% Projects 2 = 0lla Person. 5] Main &3 | @) Simulation | = 0| [R Palette 2
4 @ UsupportedMinimalits| ) A e T
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4 T Agents »~ a_Statechart Entry Point
populétion e | O State &
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0: :i:er -3 ® Initial State Pointer
[6K] buttonSeedNe @ Sosupi * | & Branch
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checkboxEnab i fn Ii:l aI Val u e 5% | (@ History State
. @» Parameters ®

- . Iy Final State
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% Links to agents e a S e 0

€ Person
€3 Simulation: Main

<

=l Properties 22 | &3 Progress| Y= 0
© isReportingEnabled - Variab)
~
Name: isReportingEnabl| /Iv] Show name [ Ignore
Visible: @ yes
Type: boolean v
Initial value: | false
» Advanced
» Description
< > v
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Contingent Infection Reporting

A AnyLogic Professional - o IES
File Edit View Draw Model Tools Help
P | of w O~ ¥ E| s X | @~ | 3 B Ch - | @ GetSupport.. N 3 (@]
s Projects 52 = B || &) Person 2 | @ Main a Simulation | = B @& Palette 52 =B
4 3 UlSupportedMinimalistS| TinfectionStatechar‘t 2 Statechart 88 %
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4 ':'Q Agents usceptible > lorForinfect: h = k h ol /a_ Statechart Entry Point
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@= slider ® Initial State Pointer
[oK] buttonSeedNe [ Infective O n th e Val u e Of i—JH @ Bf-anCh
checkboxEnab Bds ® History State
@» Parameters 1 1 b | d - -
€ v (® Final State
W v l ISReportingEnable
% Links to agents b~ S
& Person (" Recovered :
€ Simulation: Main =
v
< > ar
| Properties &3 ] &3 Progress pd- =i E

& infection - Transition
Triggered by: | Message v

~

Message type: | Other v Object

Fire transition: Unconditionally

On particular message
() If expression is true
Action: 9 if (tnis. get_Main() . isRepolrtingEnabled)
traceln(this + "has been infected!")

Guard:

< > v

B [ Time units: days



Contingent Recovery Reporting

A AnyLogic Professional
File Edit View Draw Model Tools Help
SB-2EE : @v¢ | of 2 ® TR R | ‘ & @ &§[100% v Cg:[ @~ [ LI:E‘_‘]: h v & Get Support...
% Projects 52 = O || &) Person £3 | & Main a Simulation | :: [j B Palette 52
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4 © Main ’ T IS I I Ia_ eS t e | Statechart 88 &2
4 ¥ Agents (" Susceptible R %

/a_ Statechart Entry Point
(O State &
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€ Simulation: Main =
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v
< > LJ‘}
= Properties 22 | &3 Progress Y =0
& recovery - Transition
Triggered by: | Timeout v ~
Timeout: 20
Action: if (this.get_Main().isReportingEnabled)
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Guard:
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< > v
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Enabling Reporting

A AnyLogic Professional - 5 IE3
File Edit View Draw Model Tools Help
Fr2@ dv| BO~-%- | QG 100% | OB E D~ i @ eetsupport. | N 35 (5]
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©= slider ; ﬁrg‘ﬁe[ 8Ff| n En ab | ed 1) i ® Initial State Pointer
1 || alla B h
[oK] buttonSeedNe 1 1= <> Branc
checkboxEnab||| a m | Gds () History State
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> € Person j =
» €3 Simulation: Main ‘ Y=
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checkboxEnableReporting - Check Box
~
Name: checkboxEnablef| Ignore Visible on upper level
Label: =, |Enable Repqffing
Link to: | isReportingEnabled
Enabled:
v Action
< > )

Time units: days

2E |




Unless Reporting is Enabled (i.e.
Checkbox is Checked), No Output

A Anyvl aaic Professianal =
File Edit View Draw Model Tools Help SingleAgentClassTwoPopulations : Simulation - AnylLogic Professional ==
F-2EHG I 2 m Q- -E| i ~pl | @ @ x1 | G | @ @ [ |root:Main vi® | b ¥ Anylogic
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[T Seed New Infection
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4 © Main L
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i© population_pr - -
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[oK] buttonSeedNe .
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€ Person
€ Simulation: Main
<
£ Properties | 53 Progress | &l Console 23 =i,
anylogic config [Java Application] D:\Program Files\AnyLo: e
= > Run: 0 3 Running ‘ Time: 9.95 Simulation: | b Memory: [ - 7] ‘ 9.0 sec
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Enabling Reporting Allows Output
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File Edit View Draw Model

% Projects &2 =8 €

4 [ UlSupportedMinimalistS|
4 © Main
4 5 Agents
population
4 P4 Presentation
population_pr
9= slider
[oK] buttonSeedNe
checkboxEnab
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» %y Variables
% Links to agents
€ Person
€3 Simulation: Main

£ 2 1

SingleAgentClassTwoPopulations : Simulation - AnyLogic Professional

& G, ‘ € @ (& root:Main
AR &

Seed New Infection

Tools Help
W O~F-m| & Q< 100% [f 00>l | @ @[ x
@l Person @) Main 52 | @) Simulation
L
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0 portingl ed
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<
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lanylegic config [Java Application] D:\Program Files\AnyLogic 7 Prof
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froot.
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%
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Cleaning Up by Separating the Network
Display Space from Other Model Components

A AnyLogic Professional - o IES
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@& i i I
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This is the display “origin” for the :

Name: | population_prese [[Jignore Visible on upper lev

Veible: =, C® ves agents. Positive coordinates for the
~ Position and sie agents will yield locations visually to the
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Resulting Visual Separation

SingleAgentClassTwoPopulations : Simulation - AnyLogic Professional
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Hands on Model Use Ahead

Load Example Model:
HardcodedMinimalistNetworkABMMo
delWithFileDrivenNetworkStructure
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AnyLogic Professional

“File Edit View Draw Model Tools Help

§-SHB VY

s @ v % v =

& QI 100% v | &R

. “Hardcoded” File Names

- o W

-

Ch ~ @ Get Support...

¢

R

%8

| %2 Projects &2 | i E,,“a Main 2 | @) Simulation = i;]; [ Palette 2 I = E.
4 @ HardcodedMinimalistNetwork# /J\ A [ Statechart s g2 [
> € Main [ A\ i ” v { — |l
[ A
> @ peon This currently “hardcodes” that we are * | 4 sesnrenyron
> Simulation: Main | Ba| © State P
1 1 | 1 k f | (@ networkFilgT
P ‘ | Transiti Vid
omuen OPENING @ particular Pajek file x| 5 <
| niua: ate rointer
|
i ila | < Branch
‘ Gds | @ History State
ﬁestablishNetworkTransitionsAndPopulationsFromConnectivity atrixFile ‘ ".}J (® Final State
(9 addConnectionsFromConnectivityMatrixRow i :
(i countAdjacencyValuesSpecified = |
() createPopulationOfSize | B
: 2 _ _ : | &
(9 establishNetworkTransitionsAndPopulationsFrom PajekNgtworkFile | {
(i parseAndProcessPajekVertices ‘ 7\{?7
G parseAndProcessPajekEdgeDeclaration | ™=
[ SRRy IR [, ) SRR | VR R L P, W R Ty X
< > ‘ EGJ
[ % ] = Y= ‘
£ Properties i3 ‘*D.}Egress[ i =
© Main - Agent Type
| ¥ Agent actions A
On startup:
//establishNetworkTransitionAndPopulationsFromConnectivityMatrixFile ("C:\\Usask\\Classes\\PajekSampleNetworkFile.txt")
establishNetworkTransitionsAndPopulationsFromPajekNetworkFile ("C:\\Usask\\Classes\\PajekSampleNetworkFile. t.xt")l
applyLayout () // now that established connectivity, perform layout
On destroy:
< > |l R v

Time units: days



Creating a Parameter to Communicate the
Network File Name & Location (“Path”

. Anylogic Professional - O
ile Edit View Draw Model Teols Help
B-BH@ : Y| W Qi E| 100% dY = H ?iehuiygt , hold s [
. - Indicate tha parameter holds a e
g Projects &2 8 || & Main 2 B | @& Palette 2 8
4 38 HardcodedMinimalistNel :I\ (referen Ce to a) St“ n g 2 Statechart ag 28
@ Main
@ Person % |/ Statechart Entry Point
€ Simulation: Main @networkFiIePathAndName i | O State &
Transiti &
6 population [..] :;g Q ransition
® Initial State Pointer
ila <> Branch
| @ History State
(7 establishNetworkTransitionsAndPopulationsFromConneglvityMatrixFile R (® Final State
{;) addConnectionsFromConnectivityMatrixRow 3
vi
() countAdjacencyValuesSpecified !
() createPopulationOfSize B
() establishNetworkTransitionsAndPopulajbnsFromPajekNetworkFile
B
(9 parseAndProcessPajekVertices
- Ry (RO, PUSOR DaimleCdmaNa i M {P
< >
! Properties &3 | 5 Progress 7Y =08
@ networkFilePathAndName - Pargffieter
A
Name: networkFilePath/ Show name []Ignore
Visible: P vyes
Type: String v,
boolean
Default value:  |int
double
[ System éynorf RN
Main
< > ||| » Value editor Person v
Other

B [ Time units: days



Creating an “Enum” to Encode the
Possible Types of the Specified File

AnyLogic Professional - g
File Edit View Draw Model Teols Help
F-BEHE : wO~-3-E| | @~ v @ GetSupport..
9. < s = -~ = = =
g Projects &3 8 || @ Main 2 S -_I:- I I t f f-I 8| @& Palette 52
. ecttres regar types ot ites
4 5 HardcodedMinimalistNef P p 1 A s =
& Main %)
& Person % | /. Statechart Entry Point
@ Simulation: Main (@ networkFilePathAndName (@ netfforkFileType Ga | O State &
. Transiti &
€ population [..] =  Transition
& Initial State Pointer
ila <> Branch
82 | @ History State
(9 establishNetworkTransitionsAndfopulationsFromConnectivityMatrixFile > (@ Final State
{9 addConnectionsFromConnectifityMatrixRow
73
(i) countAdjacencyValuesSpecifie 2
{9 createPopulationOfSize B
: W
{5 establishNetworkTransitighsAndPopulationsFromPajekNetworkFile
B
() parseAndProcessPajekVifitices
L R AadDemmmmm Naial eVl bl mn e
< > qn
| Properties &3 | S Progress polt D
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e =
Imports section:
import java.io.*;
Implements (comma-separated list of interfaces):
Additional class code:
enum NetworkFileType { Pajek, ConnectivityMatrix };
% = [] Parameterized type y

(= ME Time units: days



Creating a Parameter to Encode the
Network File Type

A AnyLogic Professional
File Edit View Draw Model Tools Help
F-SEHE I A v O~ 3~\ | QG T 100% Z| @ | H F Ch v : & GetSupport.
% Projects &2 = 0| & Main 2 = O @ Palette 52

4 8 HardcodedMinimalistNef
& Main
& Person
€ Simulation: Main
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/& Statechart Entry Point
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® Initial State Pointer
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atrixFile et (® Final State
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o
() countAdjacencyValuesSpecified o
(9 createPopulationOfSize (=
; SEE & ] i W
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() parseAndProcessPajekVertices > |
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< > P
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@ networkFileType - Parameter
Name: ‘inetworkFileType‘ [V]Show name  []ignore A
Visible: C® vyes
Type: Other v Main.NetworkFileType
Default value:
[] System dynamics array
» Value editor
< > » Advanced v
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» @ Main |
> @ Person % |/ Statechart Entry Point
b 0 St Mk HardcodedMinimalistNetworkABMModelWithFileDrivenNetwork®  w o see @
Experiment setup page “aga | Transition @l
B s Ee ® Initial State Pointer
1) i
ila <> Branch
l Run the model and switch to Main view T (® History State
3 (® Final State
i)
&
w
&
=3
G
&
]
S| ===
< > ar
= Properties 52 |=3 Progress‘ = v =0
& radioButtonsFileTypes - Radio Buttons
~
Name: .radioBut'(onsFile'l [Jignore
< 5 Orientation: (® Vertical () Horizontal o
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Referring to the External Java Swing Library

A Anylogic Professional - a
File Edit View Draw Model Tools Help
B-SHE @Y i Qv v m| 4 @ GetSupport. 3 G 100% v | @ | HF 3 [
s Projects 2 =im| 5] Main 5] Simulation 5 | = B || @& Palette 52 i —m
PR HardcodedMinimalistNel | Al i _—
© Main |
€ Person % /a_ Statechart Entry Point
© Simulation: Main HardcodedMinimalistNetworkABMModelWithFileDrivenNetworkS @ & © s 2
Experiment setup page < Q Transition &
5 ® Initial State Pointer
Choose “Add” to add the reference to the “swing- " © s
Run the model and switch to Majn view L i i 12 B | @ History State
layout-1.0.1.jar” file, which contains the Java library | e s
containing the “JFileChooser” control (dialog box). | =
[This is freely downlgadable; some other versions |4
may also do)] .=
:E_'_i Properties £3 | Progress 7 [ = |
& HardcodedMinimalistNetworkABMModelWithfileDrivenNetworkStructure - Model
Jar files and class folders required to build the mcﬁ -
Location &
swing-layout-1.0.1,jar / ‘ -

B [

Time units: days
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File Edit View Draw

S-2HE 7 |
0
4 38 HardcodedMinimalistNef

© Main

€ Person

€3 Simulation: Main

% Projects &2

Model

Adding a Reference to the Java

‘Swing” File Chooser Component

AnyLogic Professional =i =)
Teols Help
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@l Main @l Simulation &2 = O] [ Palette 22 =0
A
Statechart aa &4

%

HardWc%almalis etworkA MlVIodel lthFlleDrlvenNetwm'kE 2
ExperimenMs BD re erence ere O g

“JFileChooser” control, since we heed -

Run the mfjel and switch to Main-v‘fw bds

<
! Properties &3 | &3 Progress

€ Simulation - Simulation Experiment
v Advanced Java

Imports section:

import javax.swing.JFileChooser;

Additional class code:

The following options will not be applied when the model runs as applet:
Java machine arguments:

B [

Time units: days
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Adding a Button “buttonSelectFile”

File Edit View Draw Model
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€9 Simulation: Main
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Anylogic Professional - 0
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HardcodedMinimalistNetworkABMModelWithFileDrivenNetworkSt =« © s=e o
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- ® Initial State Pointer
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Run the model and switch to Main view 8 | @ History State
2 (® Final State
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=
v
< 3 ap
I Properties £2 | &3 Progress = ¥ =0
[e] buttonSelectFile - Button
A
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Label: =, |SelectFile
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File Edit Draw Model
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€3 Simulation: Main

Add an EditBox
editboxNetworkFilePathAndName

FTRLY IR | %7 ° & Get Support...
@l Main @l Simulation &2

AnylLogic Professional

Experiment setup page

Run the model and switch to Main view

HardcodedMinimalistNetworkABMModelWithFileDrivenNetworkStr

Select File §

u}

(®) Pajek File

() Connectivity Matrix File

<
! Properties &2 | 53 Progress

[] editboxNetworkFilePathAndName - Edit Box

Name: editboxNetworkF| [_|Ignore
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Default value:
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Adding a Label for the Filename

A |

A AnyLogic Professional - O
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?g Projects &2 = B || & Main &) Simulation &2 = O|[R Palette 2 =5
PR ;ardcodedMinimalistNei A e _—
Main
€ Person % /e, Statechart Entry Point
. ST . < o e . 3 . . . Py —
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] -
Select File Rletwotk Input File: S
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() Connectivity Matrix File
v
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Logic to Set the File Name

Al AnylLogic Professional - g
File Edit View Draw Model Tclc::-l Qe’l‘pe’ We 0 pen the
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JFileChooser ¢ = new JFileChooser():
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The fuII [/ Dex\:.?r.z‘;:a:e "Cpen” dialog: )
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Q I'f' d” if (iDialogResult JFileChooser.APPROVE_OPTION)
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filename | ’

(including path) [om | | Time s
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Pajek File |€1
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Ie Edit View Draw Model Tools Help
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: ® Initial State Pointer
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@ Simulation - Simulation Experiment

Top-level agent: W‘ain v/

Maximum available memory: @ v| Mb
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networkFilePathAndName: = | | editboxNetworkFilePathAndName . getText ()
networkFileType: = I!Main .NetworkFileType.values () [radioButtonsFileTypes.getValue ()]

Paste from clipboard \
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e cum@ALMLMAIUE), We Just pass the enum value at the index
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second if the second radio button is selected)
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Eomhe startup code for Mafn, We call the appropriate method ~ ~
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On startup: v
System.err.println("'" + networkFilePathAndName + "' is a " + networkFileType + " fJ.le g 1)
switch (networkFileType)
{
case Pajek:
establishNetworkTransitionsAndPopulationsFromPajekNetworkFile (networkFilePathAndName) ;
break;
case ConnectivityMatrix:
establishNetworkTransitionsAndPopulationsFromConnectivityMatrixFile (networkFilePathAndName) ;
break;
defaunlt:
throw new RuntimeException ("Unexpected networkFileType " + networkFileType):
applyLayout () // now that established connectivity, perform layout
v
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Time units: days



