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Migrating BehaviorSearch’s User Interface from Swing to JavaFX
An Nguyen Dang, and Forrest Stonedahl®

Mathematics and Computer Science Department, Augustana College *Faculty Advisor

Augqustana College

I. Introduction II. Motivation ITI. Challenges

Agent-Based Models (ABMs) and NetlLogo Java Swing Graphical User Interface (GUI) Multithreading in JavaFX

* Agent-based modeling is a computer modeling technique that * Earlier versions of BehaviorSearch used the Swing GUI library * When dealing with time-consuming computational tasks, like

fc.)cuses.on moc?lellng the rules of mdmdual;s. ( .a{.gents ) and . With Swing, all of the graphical components and controlling what BehaviorSearch does to analyze models, it is important to
simulating the interactions between these individuals.

ABMs are widely used to simulate behavior in many fields
including archaeology, biology, economics, and social science.
NetLogo is an agent-based modeling language and integrated
modeling environment. It is a popular platform for building and
running ABMs. (See: http://ccl.northwestern.edu/netlogo/ )
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methods get embedded in the same code, which makes the code do those tasks in a parallel worker thread, so that the GUI stays el ¢ 1
long and hard to debug responsive. | l
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The GUI style looked and felt dated (e.g. like Windows 2000) * Java Swing had a specialized solution for this, a SwingWorker
Application didn't scale well to modern high-resolution screens class does all the computation in the background o e
Did not support displaying charts inherently e JavaFX doesn’t have similar class to SwingWorker ratiormruntatert

(BehaviorSearch used the third-party JFreeChart library for this) Multithreading using Platform.runLater(); inJavafx
All of the input forms were packed into one cluttered window Solution: Create the new thread manually, create a task worker Image Credit: Palpit Source: http://palph.tistory.com/773
s w9 | G that implements the Runnable interface, and then use

Platform.runLater() to update the GUI.

JavaFX Graphical User Interface (GUI)

e JavaFX fixes many of the problems with Swing
* |t separates the graphical component details into a separate .fxml

file that is easy to read and change Utilizing Multiple Scenes - r—\ -

* Calls actionRunNow()

It also provides SceneBuilder, which allows developers to easily * Scenes in JavaFX are not easy to get access to, since they are + Passes runOption & tselfto | | * Closestselfafter user | pune the seatch

RunOptionDialogController enters desired options " Displays graph

modify .fxml with real-time preview using drag and drop created automatically by the FXML Loader. This makes it hard * Calls MainController.displayProgressDialog()

Programs can be styled with CSS3, allowing easy changes of style to pass data from one scene to another scene. ;’ - ‘

Supports chart components (no third party library required)
Organizes input forms into tabs for a less cluttered display Solution: Get the Controller object from the FXMLLoader,

then pass parameters into the controller using an 1ni method.

A sample predator-prey model in NetLogo

BehaviorSearch .
 BehaviorSearch is a tool to help automate the exploration and Fle Help : :
, , RunOptionDialogController runController;
analysis of ABMs. (See: http://www.behaviorsearch.org/) Some Modellogo srouse for mads runController = loader.getController();
This software interfaces with the NetLogo platform and allows VY P T T —— B runController.ini(runOptions, this); B, AcceptOnExitTableCell<s, T>
the client to search for combinations of model parameter settings | Parameter Specifid "2 HelP | " forTableColumn) <S> : Callback<TableColumn <5, String:

Some Model.nlogo| Browse for model... °° fDrTabIeCDIUrﬂn{StringCDnverter{T:.»j <5, T> : Callb:

that Wl“ FESU|t |n d SpECIfled ta rgEt behaV|Or | | [neegerPerameter’ [0 1 101 r Parameter Specification = ? Setup: [octup | = textField : TextField

["continuousParameter” [0.0 “C" 1.0]]
["choiceParameter" "near" "far"] fereimmonePerimotes® (0.0 "G 1.0 Step: oo a ESCHDEPI’ESSEd t?" edan

Untitled - BehaviorSearch Experiment Editor i £ Measure : mean [energy ] of turtles o tﬂbIEPDS T._ b ':'P ~eition<e S 7

o -
] -

@ “ AcceptOnExitTableCell()

° ° °
st o i+ o Table Functionality in JavaFX
\ C . .
— Load param ranges from model in... sepum (10| model steps ®" AcceptOnExitTableCell(StringConverter<T>)
Search Space Specification [ 7] Setup: |setup

"integerparamster® [0 1 101] — Steps a0 Search Progress J Ty > | ° The defa u It ta ble in Java FX req u | red users to h |t E NTE R to o converter : ObjectProperty<StringConverter<T>>

["continuousParameter" [D.0 "C" 1.0]] F P - . - Oy — - -
["choiceParameter” "near” "far"] Measure: |mean [energy] of - StandardGA v ? Goal: Maximize Fitness @ converterProperty() '-_»'be'-i_tP'-Z'F'E"t}’ <StringConverter<T>>

S 3 parameter Value coectoamassur: AT_FINAL STEP commit each value they entered. This was not a natural o setConverter(StringConverter<T>) : voic

. mutation-rate . Fixed Sampling ~ |10
Stop If: |c0unt turtles = 1( population—size

——— R R | e Y SE— T behavior for the table in this software and could confuse users.

Example:

File

Measure If: |t rue

e F getConverter() : StringConverter<T>

population—mpdel generational @ . startEdit{] VoI
tournament-size 3 [ ] Take derivative= Use ABS value?
Search Method Configuration Objective Function / Fitness Evaluat a Y Load parameter ranges from e CDmmltEdlt{T] Tialle

|v] [ 7 | Goal: | Maximize Fitnass || o w.rt [— A= 0.0
) \ Wog6

@ . cancelEdit() : void

= e Coteatet s MO £os Ry i | s Solution: Design a custom subclass of the TableCell class that is e - updateltem(T, boolean) - void

10 replice Search Encoding Representation BestChecking replicates: |0

mutation-rate

crossover-rate Combine replicates: (MEAN | :J GrayBinaryChromosome v ? Run BehaviorSearch n a m ed AC C e p-t O n E X i -t T a b 1 e C e 1 1 (C | a SS O utl i n e S h OW n at rig ht)’ B getTe;{'tField{] TextField

[/ Use fitness caching Evaluation limit: [300 | model runs 2 - getlte mText() : Strin g

oo i | G Comparison of before and after new GUI (Java FX is bigger)* which overrides the default table behavior such that user's entries = updateltem() : voic
are stored regardless of whether they hit ENTER. " startEdit(fextField) : void

. . . * hot tak 2160 x 1440 HD moni
A screenshot of the BehaviorSearch software before this project screenshot taken on 2160 x 1440 HD monitor

IV. Results (Improved Ul with JavaFX)

B Untitled - BehaviorSearch 1.10 Model | Search Objective | Search Algorithm B Run Options Dialog [ X

File  Help Objective / Fitness Function 7 S E— .
Search Method Configuration -

Some Model.nlogo owse for . B Best found so far:
Output file stem: ‘ mySearchOQutput Browse
G'Dal' M S Ft StandardGA h ? .25 population
Model | Search Objective | Search Algorithm - INimIZe Fitness vision

Parameter minimum-separation
Parameter Specification ? 1.00 max-align-turn =
max-separate—-turn

. -sep
["integerParameter” [0 1 10]] CD"ECtEd measure: ME)E'LN AC RDSS STEPS = mutation-rate . Number of searches: 1 v max—-cohere—turn
g o07s

[*continuousParameter” [0.0 "C" 1.0]] : | setup
["choiceParameter” "near" "far") opulation-size 30 .
[ 2L Starting at search ID: | 1 Fitness= 0.600965

Fixed Sampling crossover-rate 0.7 050 (re-checked)= 0.611263
Initial random seed: | 1455164852

asure: = mean [energy] of turtles

population-model generational
asure if: | true

Combine replicates:

tournament-size 3 .
.| count turtles > 1000 Number of threads: | 4

0 25 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425
: | 100 model steps # of model runs

Brief Output?

Take derivatives? Use ABS value? . . C e
v | Use fitness caching Evaluation limit: 12000 sesren 1 sezrcn 2

Load parameter ranges from model interface

Search Encoding Representation _ .
Best Cheking rEP"CﬂtES' 10 model runs Start Search Cancel Performing search 2 of 10: | [N (0:47 elapsed - 4:52 remaining)

GrayBinaryChromosome' ?

This software development project was completed over the course of 12 months. The final GUI was composed of 440 lines of XML code, 1345 lines of Java code, and 163 lines of Java comments, spread across 9 source files.
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