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Avoiding Debugging

e Defensive Programming

e Offensive Programming



Offensive Programming: Try to Get Broken
Program to Fail Early, Hard

* Asserts: Actually quit the program

* Fill memory allocated with illegal values

* Fill object w/illegal data just before deletion

e Set buffers at end of heap, so that overwrites
likely trigger page fault

* Setting default values to be illegal in enums

 We will talk about Assertions & Error Handling
later this week



Assertion Goal: Fail Early!

* Alert programmer to misplaced assumptions as
early as possible

e Benefits
— Documents assumptions

— Reduces likelihood that error will slip through
* Helps discourage “lazy” handling of only common case

* Forces developer to deal explicitly with bug before
continuing

— Reduces debugging time
— Helps improve thoroughness of tests



Avoid Side Effects in Assertions

* Because assertions may be completely
removed from the program, it is unsafe to rely
on side effects occuring in them

asse ++1 < max:

Arnold et al. The Java Programming Language, Fourth Edition. 2006.



Enabling Assertions in AnyLogic
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Arnold et al. The Java Programming Language, Fourth Edition. 2006.

Enabling Assertions in Java

* 2 ways
— Usual: Via java runtime command line

-enableassertions/-eal[descriptor]
* e.g.
-enableassertions:com.acme.Plotter

-enableassertions:com.acme. ..

-disableassertions/-da[descriptor]

— Less common: via reflection (ClassLoader)
public void setDefaultAssertionStatus(boolean enabled)

pubTic void setPackageAssertionStatus(String packageName, boolean

enhabled) i i
public void setClassAssertionStatus(String className,

boolean enabled)



Debugging AnylLogic

* Debugging is the process of locating the faults
behind observed failures

* Anylogic’s education now contains a debugger

* You can attach to AnyLogic from debuggers
such as eclipse
— The key thing is to set anylogic to use a port



Debugging Options

Using output for manual tracing & reporting
Jsing Aspect) & tracing
Using an external debugger (e.g. via eclipse)

Using AnyLogic Professional/Research
debugger



Using output for manual tracing &

reporting
* Pros
— Minimal learning curve
— Flexible
— Easily targeted

e Cons

— Requires time-consuming manual
* “markup”
e de-markup

— Can require many build/simulation iterations to
localize problem

— Limited capacity of console



Output to the Console: How To

e System.err.printIn(String)

— System.err.printIn("Sent cure message to person ["
+ associatedPerson + "]");

 traceln(String)
e System.out.println(String)



6.

Use in AnylLog

@] Person |a Main I AgentEntity java i1 ‘ = 08

) N

public wvoid Cure()

i
Iy associatedPerson.send ("Cured!"™, associatedPerson):;
associatedPerson.deliver ("Cured!™, associatedPerson);
System.err.println ("Sent cure message to person [" + associatedPerson + "]"):
}
@0verride
public String toString() N
i
return "Entity for agent " + associatedPerson:
}
J 3

# Thisz number is here for model snapshot storing purpose<br>
# It needs to be changed when this class gets changed
o

private static final long serialVersionUID = 1L:

1
< 1] | r

5 proverie el = % % GuotE # 8- 70

<terminated> anylogic config [Java Application] C:\Program Files (x88)\AnyLogic 8jre\bin\javaw.exe (Jan 15, 2010 12:07:42 PM)

Sent cure message to person [root.Population[0]] -
Sent cure messzage to person [root.Population[é6]]

Sent cure messzage to person [root.Population[88]]

I was cured!

I was cured!

I was cured!

I was cured!

Sent cure message to person [root.Population[95]]

I was cured!

Sent cure message to person [root.Population[60]]

I was cured!

Sent cure messzage to person [root.Population[37]]

I was cured! T |

4



Aspect) and Eclipse

* Aspect] is a language that allows for succinctly
describing “cross cutting” functionality in

programs — such as tracing or logging requests

e Aspect]) can automatically insert tracing
instrumentation into our code

— This gives us many of the benefits of manual tracing

program execution without the need for the markup
& mark-down work



AnyLogic Built-in Debugger



Running the Debugger
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Running the Models
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Setting a Breakpoint
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When we Hit the Breakpoint...
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Components to Direct Execution
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Visible (“In-Scope”) Variables

(= Variables 57 | &Y Expressions
- | @ this (sir_agent_based_networks.Main]) @ (id=46)
O typelint):1

(= Variables 3 &1 Expressions - O

4 | @ this (sir_agent_based_networks.Main) : (1d=46)

root

>

>

>

>

=

b (doublef]) : (id=52)

E n (java.text.DateFormat) : (1d=54)

¢ ¢ ¢ B B & BB D QOO DO

_MInfecticusD5_autolpdatebvent_xjal (com.x).anylogic.engine.Bve
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a (com.x].anylegic.engine.Engine) : (1d=70)
AveragelllnessDuration (double) : 15.0

b {(com.x).anylogic.engineActiveObject) : null

€ (Type N/A) : null

ContactRate (double) : 5.0

d (com.x).anylegic.engine.ActiveObjectCollection<?=] : null

e (java.util.LinkedHash5et< com.xj.anylogic.engine.DynamicEvent:
envirenment (com.x).anylogic.engine.EnvirenmentCeontinuous2 D]
Fractionlnitiallylnfected (double) : 0.05

Infectivity (double) : 0.05
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Exploring Composite Variable Values in
the Debugger

(9= Variables i3 | &7 Expressions = 0O

4 @ this (sir_agent_based_networks.Main) @ (id=48) -
4| B b(double[]): (id=52)

[0] (double) : 0.9999995295309971
[1] (double) ;: 57.15623566585292
[2] (double) : -59.58796035547549
[3] (double) : 14136097974741746
[4] (double) : -0.49191 38160976202
[5] (double) : 3.209464998481189E-5
[6] (double) : 4.652362892704858E-5
[7] (double) : -9.837447530487956E-5
[8] (double) : 1.580887032249125E-4
[9] (double) ; -2.1025444172410488E-4
[10] (double) : 21743961811521 265E-4
[11] (double) : -1.643181065367639E-4
[12] (double) : 8.441822398385275E-5
[13] (double) : -2.6190838401581408E-5
[14] (double) : 3.6899182653531625E-6

B n (java.text.DateFormat) @ (id=54) -
F] Il I

m

[0.99993595999935571, 57.156235065860252, -59.557926035547543, =



Inspecting Composite Variables

(= Variables |5 Expressions &3 sy E{:| % — 0
= "type+l



Changing Variable Values During
Debugging

ﬂ Mew watch expression =l @

Expression

1:1-,-"5:&=3|

| Enable

] | | Cancel




Stepping into Auto-Generated Code
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Seeing Result of Expression Evaluation

()= Variables 52 &7 Expressions = 0
- @ this (sir_agent_based_networks.Main) : (id=46)
O type (int): 3
Note that this doesn’t update immediate — may
need to switch stack frames in the “Debug” method
To see the update



External Debugging in Eclipse

* The “Eclipse” editor is one of the most
popular extant software development tools

* Eclipse offers plug-ins of many sorts
— Debuggers
— Profilers
— Visualization tools
— Version control of models

* Eclipse can be used to debug AnyLogic models
at the Java source-code level



Steps Required for Eclipse Debugging

* One time set-up for a particular model
— Set up AnylLogic to allow debugging connections

— Set up Eclipse to know
* How to connect to AnyLogic
 Where to look for source code files

* Every time want to debug
— Go to Eclipse
— Tell debugger to connect to AnylLogic process
— Interrupt process
— Set breakpoints, etc.



Setup In AnylLogic

e -Xdebug -Xnoagent -Djava.compiler=NONE -
Xrunjdwp:transport=dt_socket,server=y,suspe
nd=n,address=8321

* These go under the "Advanced" tab of the
simulation run to use



Set up: Creating a Debugging
Configuration in Eclipse
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Setting Up Source Code Folders

= Debug Configurations
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2, Anylogic Application
J¥ Task Context Plug-in Test
Juj Task Context Test




Add Source Folder

-

= Debug Configurations

Create, manage. and run configurations

Attach to a Java virtual machine accepting debug connections

TEX| B -

Mame: Anylogic Application

type filter text

L=} Connect EV Source =l Common

& Eclipse Application
Source Lookup Path:

& edu.usask.cs.silverRCP.product

4] Java Applet

[3] Java Application
HTMLLinksToFiles
Main

Run main class

164

L]
[3] TestlavaDecisionTre

(= src.generated - C\Users\MNate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD
= angiV2 - Ch\Users\osgood\AnyLogicWorkspace\AngiV2_BUILD\classes
= angiV2 - Ch\Users\osgood\AnyLogicWorkspacelAngiV2_BUILD\src.generated

Add...

1= Default

ed

Directory Selection

Choose directory to add:

Ju JUnit (

Jii JUnit Plug-in Test

4 05Gi Framework

E Remote Java Applicat]
E Anylogic Applicat]

7ty Task Context Plug-in

Juy Task Context Test

= Add Source

Select the type of source to add to the source lookup path

Adirectory in the local file system

. spss

4

. .starbase

4 | AnylLogicWorkspace

-f- Archive

f External Archive

[ File System Directory
@ Java Classpath Variable
=i Java Library

= Java Project

(= Workspace Folder

» . .metadata
> 1 ABMClinicModelVe
. ABMClinicMedelVe_BUILD
| .settings
» | classes
. src.generated
. project_clinicVe
> 1. ABMModelWithBirthDeath

» . ABMModelWithBirthDeath_BUILD

m

QK

Cang

) {

Folder: src.generated

-

Filter matched 15 of 15 items

@

[] Search for duplicate sour|

I Can only iterate over an array or an instance of java.lang.lterable

I Can only iterate over an array or an instance of java.lang.lterable

\ controlDefault cannot be resolved
\ controlDefault cannot be resolved

\ DataSet cannot be resolved to a type
\ DataSet cannot be resolved to a type

i Emmim

e ranmnt he recnhiad 4 3 Foee

= Add File System Directory

Make New Folder

File system folder

[ OK ] [ Cancel

Specify folder and whether subfolders should be searched

Directory:

Revert

chusers\nate\anylogicworkspacel, ’ Browse... ]

Close

Search subfolders

OK Cancel

@

= T

if - (MessageDialog




Once Set up, Can...

* Set breakpoints
e See the variables, with symbolic information
* Suggestions

— Set a breakpoint on a thrown runtime exception
(regardless of whether caught)

— Throw a caught runtime exception from model
startup code

— When catch this in Eclipse, can then use to set
breakpoints (including in other files)



Example Setup: Set up Function to
Trigger the Debugger

ﬁ AnyLogic Advanced [EDUCATIOMNAL USE OMLY] EI@

Eile Edit View Model Window Help

%2 Project 52 | 47 Search = O || &l DebuggingSession & Main &2 S0|me =|TO
EclipseDebuggingExample® o % Model 28
O Main (* populationSize 3
# Parameters . @ Parameter
'i'u Functions @ Population ] (1) datasetinfective O Flow Aux..
i':;r’ Events @Ienvironment [[] Stock Vari...
'@ Environments " £ Event
£ Embedded Objects (# offspringDistanceFromMather )
lkp. Analysis Data & Dynamic...
@ Presentation (* initialPrevalenceOflnfection 3 @ Plain Vari...
€& Person (* immigrantsPerYear éf, ImmigrantArrival — (#& prevalenceOflnfectionAmonglmmigrants fi# Collectio..
& DebuggingSession: Main @ Function
@ Presentation (* MeanLifespan 2 Table F
€ ProfilingSimulation: Main (@ TableFun..
g .
£ Simulation: Main @M [m] Port
DEE Connector
Za Entry Point
() State
i (‘ Transition
‘ 11 r *, Initial Stat...
= Properties &3 El Console = =8| < Branch
- . . History 5t...
{# TriggerDebugger - Function ® Y
(@) Final State
General Function body: @ Environm
Code try
Description i
throw new RuntimeException("arbitrary"):
catch (RuntimeException e)
f 01, Action
traceln("Threw & caught exception™): ila Analysis
B Presentati...
@ Connectivi...
[£! problems &2 ¥ =0 T Enterprise...

4 1 More Libraries...

-



In Startup Code for Model, Call Function

ﬁ Anylogic Advanced [EDUCATIONAL USE ONLY] E@

File Edit View Model Window Help

%2 Project 2 | 47 Search = O || &) DebuggingSession & Main 52 “0me »|(TAHA
EclipseDebuggingExample” o % Model 22
€3 Main (* populationSize
.'(‘3 Parameters Pararmeter

Flow Aux ..

Stock Vari...

- Population [..
l%; Functions 6 Ly [-] (¢) datasetinfective
W Events g, .
S jJenvircnment
'@ Environments @
€5 Embedded Objects (* offspringDistanceFromMother
|k Analysis Data

Event

Dynamic ...

@ Presentation (# initialPrevalenceOfInfection = Plain Vari...

g Person (* immigrantsPerYear é,‘?r ImmigrantArrival  (# prevalenceQfInfectionAmonglmmigrants Collectio...
DebuggingSession: Main Function
@ Presentation (™ Meanlifespan

Table Fun...

[x] ProfilingSimulation: Main
Port

3 Simulation: Main (3 TriggerDebugger

a0/ » 0 ArfERAOTESEWDOG

Connector
Entry Point
State
i Transition
] 1 & Initial Stat...
= Properties &2 | & Console ¥ =0 Branch
. . . Histery 5t...
€% Main - Active Object Class Y
Final State
General MName:  Main [Clignore Environm...
Advanced
Agent |:|Agent [ Generic
Parameters
— Startup Code:
Description - -
environment.deliverToRandom ("Infectc!™); ol‘ Action
TriggerDebugger () :|
Destroy Code: illa Analysis
B Presentati...
@ Connectivi..
[£! Problems &2 ¥ =0 W Enterprise...
] 1 3 More Libraries...

L |



In Eclipse, Open “Debug” Perspective

= Java - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated'\abmmodelwithbirthdeath\Person.java - Eclipse EIIEI
File Edit 5ource Refactor MNavigate Search Project Run Window Help

HrHE|m -0 -6 BEHFGCG S®S v~ PO EN SI~-F~Era - = (& va ) »

£ Pac 2 Hie | [E, Dec| 4" Sea| 35 De | B Co | = O/ [J] DefaultTracingFilter Main.java Personjava i 1 = B/ 5% outline &1 & History | 5 Call Hi Iy Aspect Visualization
g J 3 y
= | =5 ¥ -~ %5 Debug
= ] .
= AnylogicDebugProject - . (& new ShapeGroup() {...} &% laualhma=
e = AnylogicTracing !

B src
8 (default package)

CurrentAge() : double Other
drawModelElements(Panel] - - —
enterState(short, boolean) : void

; woid - -PerformBirth( ) { . . . .
[J] CTestjava EstablishOffspringConnectionsBasedOnMothersConnectior
[¥] MainClass.java Person mother = this: EstablishOffspringlocationBasedOnMothersLocation(Perso
G‘; MainClass Person offspring = get Main().add Population((dov evaluateRateOf(TransitionRate) : double
@ foolint) : void traceln("A baby has been born! - Baby's -id is " -+ evaluateTimecutOf(Transition Timeeout) : double
& main(String[]) : void establish -connections -of -infant executeActionOf(Statechart) : void
E MethodCalls.aj Est.abllsqufsprlngo'mectloqsﬁasedOﬁMot1ersCo"nec executeActionOf(TransitionMessage, Object) : void
= JRE Systern Library [JavaSE-1.6] s / now position the baby to be close to the mothe executefctionOf(TransitionRate) : void

=i Aspect] Runtime Library ESt-E.bllS'TI.foSpI.'L".LgLDCE.t.:LD‘TL:'E.SEdD".IHOt-".I.EISLDCE.t-.‘I.D‘TI. {

&) AnylegicTracing.jar

executeActionOf(TransitionTimeout) : void

exitState(short, Transition, boolean, Statechart) : void
FertilityRateAgeSexEthnicity(double, Sex, Ethnicity) : double
FinalizeDeath() : void

get_Main() : Main

getMNameOf(Statechart) : String
getMameOf(TransitionMessage) : String

&) AnylLogicTracingl jar
e AnyLongracng

58 src

:-E(defaultpackage) wvoid - ‘EstablishOffspringConnection=sEBasedOnMochers
[J] CTestjava

m

@ e OOk FrFOOOOESOCONENFEEON

m DefaultTracingFilterjava / ‘mow establish links between the baby and all ¢ getNameOf(TransitionRate) : String =
% ﬂr§C|g|gF|I1fer.Java if (mother.getConnections () '= nmll) [ f guard -ag d il b
ainClass.java . . . =
E MethodCallTracingl. 3 for (ARgent a ! mother.getConnections()) [Q_ Problems 3 gg Cross References - = B
- .S}rstel"l"l Library [JavaSE-1 6] ;erson p = (Person) a: 841 errors, 281 warnings, 0 others (Filter matched 200 of 1122 ltems]
= Aspect] Runtime Library offspring.connectTo (p) ; Description Resource i
- AnylLogicTracingd jar } @ Errors (100 of 841 items)
1= AnylogicTracing3 @3 ClassMatcher cannot be resolved to atype  GUIPrimePath...
[ src @3 ClassMatcher cannot be resolved to atype  GridPanel_Inte...
i AnylLogicTracing3 // Finally, establish a link betw he baby : @ ClassMatcher cannot be resolved to atype  GridPanel_Inte...

m DefaultTracingFilter,java 5 -last =o we don
[J] TTracingFilter.java

m MainClass.java offspr:mg co"mectTo(thls]

@ ClassMatcher cannot be resolved to atype  SandboxMain...
@ ClassMatcher cannot be resolved to atype  SandboxMain...

€2 ClassMatcher cannot be resolved to atype  ValidationTest...
i, MethodCallTracing2.aj @ ClassMatcher cannot be resolved to atype  ValidationTest...
=i JRE System Library [JavaSE-1.6] @ CompenentMotFoundException cannot be re AddArtifactGL...
=i Aspect] Runtime Library \ @ CompenentMotFoundException cannot be re AddArtifactGU...
o .| AnvloaicTracina3.iar ad - i £ CormnononthlntEnundEvrantinn rannnt he re AddAddifactGl]
< 1 | 3 1 [T 3 ] 1 3

o* Writable Smart Insert 520:1 Build Project



Request Creation of Exception Breakpoint

AMEEEEE

=

@t.?'ﬁ{ﬁ-’\%@' ° o

Lo

Resumne
Suspend
Terminate
Step Into
Step Cwer
Step Return
Run to Line

Use Step Filters

Run
Debug
Profile

Profile History
Profile As

Profile Configurations...
Run History
Run As

Run Configurations...

Debug History
Debug As
Debug Configurations...

Toggle Breakpoint
Teggle Line Breakpoint

Toggle Method Breakpoint

Toggle Watchpoint
Skip All Breakpeints

Rermaove All Breakpoints

Add Java Exception Breakpoint...
Add Class Load Breakpoint...

All References...
All Instances...
Watch

Inspect

Shift+F5

Ctrl+F11
F11

Ctrl+5hift+B

Ctrl+Shift+N

Ctrl+Shift+1

&~

ava

Window Help

f‘i&

1]

on{ (dooble) 0,

(@D

DefaultTracingFilter

ethnicity,

G- Fl-e e~
(.

" &

Main.java

REandomSexi{),

Personjava &3 3

~ ample_BUILD\src.generated\abmmodelwithbirthdeath\Person java - Eclipse

NEEEIE

this.IsInfected()):

iz " + offspring + " while the mother is " -+ -this=s);

sConnections (offspring,

e mother

cation(offspring,

(otherwise

leads

mother) ;

to stretching

mother) ;

\MothersConnections ( Person offspring,

Writable

of mother's connecti

Person mother ) {

ons

Srnart Insert

s

=

=g

=8

ac

520:1

EE Cutline &3

o SPFFkFEPFSFEPFESLOLOOOSOTEEPDTOTOTOSTESTEEDOE

Bu

fo | sl

iy

ER¥ow--C

& new ShapeGroup() {...}
Currentfge() : double
drawMedelElements(Panel, Graphics2D,
enterState(short, boolean)
EstablishOffspringConnectionsBasedOnl
EstablishOffspringLocationBased OnMot!
evaluateRateOf (TransitionRate) : double
evaluateTimeoutOf(TransitionTimeout)
executefctionOf(Statechart) © void
executelctionOf(TransitionMessage, Ob
executefctionOf(TransitionRate) : void
executefctionOf(TransitionTimeout) : ve
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath() : void

get_Main() : Main
getMameCOf(Statechart) : String
getMameCOf(TransitionMessage) : String
getMameCOf(TransitionRate) : String
getMameCf(TransitionTimeout) : String
getMameOf5tate(short) : String
getPersistentShape(int) : Object
getStatechartOf(TransitionMessage) « 5t
getStatechartOf(TransitionRate) @ Statech
getStatechartOf(TransitionTimeout) @ 5ta
Isinfected() : boolean
isinReproductiveYears(double) : boolean
onChange() : void

onChange_ethnicity() : void
onChange_InitialAge() : void
onChange_isnitiallylnfected() : void
onChange_sex() : void
onClickModelAt{Panel, double, double, i
onDestroy() : void

void

onReceive(Object, Agent) : void
PerformBirth() : void

L] [

ild Project

-~

m

twf

b 1 T

2



Request as Breakpoint Regardless of
Handling

= Add Java Exception Breakpoint o || e
Choose an exception (7 = any character, * = any string) -
*Exception™

Matching items:

CJ MNullPointerException £
.C] RuntimebException - java.lang L4

GAAEStFECtEKEEPtiﬂn - com.vladium.util.exception - DigDug/lib/emma.jar

@A.ﬂlhstractlixceptiﬂn - comwladium.util.exception - DigDugFinal/lib/ermma.jar
G'qﬂhs.tractExceptiﬂn - comwvladium.util.exception - cmpt371 Teaml/tags/oldProject/dev/dist/lib/er
@'q.ﬂlhstractExceptiﬂn - comwladium.util.exception - cmpt371Teaml tags/oldProject/dev/lib/emma
GAAhstractExceptiﬂn - comwvladium.util.exception - cnpt2 71 Teaml/trunk/dev/lib/emma.jar
@'ﬁ'hlﬂstractﬁuntimelixceptiun - comwvladium.util.exception - DigDug/lib/emma,jar
GAAbstractHuntimeExceptiun - comwvladium.util.exception - DigDugFinal/lib/ernma.jar

-
7

GAAEStFEEtHUHtiFHEEKEEPtiﬂH - comuwvladium.util.exception - cmpt371Teaml/tags/oldProject/dev/d «

s |' ] r

Suspend on caught exceptions
Suspend on uncaught exceptions

B java.ang - [jre6]

@:J QK l ’ Cancel




Should Now be in List of Enabled Breakpomts

= Debug - C\Users\Nate\ AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath\Person java - Eclipse

File Edit Source Refactor Navigate Search Project Run  Window Help
il |G -0~~~ Q- S®S 5~ F
b3 Debug i3

E <terminated>Anylogic Application [Remote Java Application]
<disconnected=Java HotSpot(TM) Client VM[localhost:B321]

9= Variables | %o Breakpoints 3
¥ @ RuntimeException
Df{m MNullPointerException: caught and uncaught
[#1 ™8 RuntimeException: caught and uncaught
[] © CreateScenarioDialog [line: 436] - new &nonymous
[[] © HTMLLinksToFiles [line: 27] - main(String[])

[] © HTMLLinksToFiles [line: 29] - main(String[])

s Expressions

[J] MainClass.java [J] DefaultTracingFilter [J] MainClass.java [J] DefaultTracingFilter

volid - -PerformBirth{ ) {
Person mother = this;

Person offspring = get Main().
traceln[”A baby has -been born!
/ -establish connections of infant

add Population( (double) O,

L1 position the baby to be close to the

volid - - ‘EstablishOCffspringConnectionsBasedCnMothersConnections { -Person -offspring,

¥ v -and all of the mother's
1 [a T

B

ethnicity,

'y wise leads
Establls1[:-ffsprljgr_ocat.lo'ﬁased[}'ﬂ{ot.1ersr_ocat10'1(offsprljg, mother) ;

- - fb Qj - -

%

Main.java
J

RandomSex (),
Baby's id is " -+ offspring + " while the mother is " -+ this):;

E.Stablls".I.Dff.5]_::Il’lgCO']‘]ECth']S:‘ESEdD'lHDt'TI.EISCD".L‘TLECt-.‘LD".LS {offspring, rrotde:r] ;

Cconnections

%&# I w | BE

Person.java &4
d]

Person mother

19

»

) A

| |_v=ﬁ

[4le--o

this.IsInfected()):

tions a«

5% Qutline &2

F 2O OFEPFEPFSPErOeOeOeeOEOEED OO0 P

& (35 Debug |

R o T =D

e. new ShapeGroup( {..}
CurrentAge() : double
drawModelElements(Panel, Graphics2D,
enterState(zhort, boolean)
EstablishOffspringConnectionsBasedOnl
EstablishOffspringLocationBasedOnMot!
evaluateRateOf(TransitionRate) : double
evaluateTimeoutOf(TransitionTimeout)
executefctionOf(Statechart)
executeActionOf(TransitionMessage, Ob
executefctionOf(TransitionRate)
executefctionOf(TransitionTimeout) : ve
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath(} : void

get_Main() : Main
getNameOf(Statechart) : String
getMameOf(TransitionMessage) : String
getMameOf(TransitionRate) : String
getMameOf(TransitionTimeout) : String
getMameOfState(short) : String
getPersistentShape(int) : Object
getStatechartOf(TransitionMessage) @ Stg
getStatechartOf(TransitionRate) : Stateck
getStatechartCOf(TransitionTimeout) @ St
Islnfected(} : boolean
islnReproductiveYears(double) : boolean

void

void

void

onChange() : void
onChange_ethnicity() : void
onChange_InitialAge() : void

onChange_isnitiallyInfected() : void
onChange_sex() : void
onClickModelAt{Panel, double, double, i
onDestroy() : void
onReceive(Object, Agent]
PerformBirth() ; void

m = r

void

Build Project

-~

m

e

< 5 E m



Start AnyLogIcC Iviodael (EXperiment
with Extra Debugging JVM Arguments)

nylLogic Advanced [EDUCATIONAL USE ONLY]

Edit

View Model

roject £

J" Search

Window Help

= B || ] DebuggingSession

@l Main 22

E’Q EclipseDebuggingExample

a £y Main
> ?ﬁ Parameters
. %3 Functions
3 ‘v?; Events
. @ Environments

. €5 Embedded Objects

.+ |bk, Analysis Data
. ‘B Presentation
. &9 Person

2 €3 DebuoainaSession: Main

Mew

LX) Open with
X

Cut

Ctrl+0

Ctrl+X

(# populationSize
ﬁ Population [..]

P [N .
=\ jenvircnment

(1) datasetnfective

(# offspringDistanceFromMaother
(# initialPrevalenceOflnfection
(* immigrantsPerYear é‘?’ ImmigrantArrival (& prevalenceOfInfectionAmonglmmigrants
(" MeanLifespan

& TriggerDebugger

= Open..
of

=| Copy Ctrl+C
Paste

¥ Delete Delete
Qg’“" Refresh
Refactor 4

Run

v}

4

General
Advanced
Model Time
Presentation
Window
Parameters

Description

roblems &3

[114

ggingSession - SimulationExperiment

m

= Properties 52 | Bl Console

@ DebuggingSession - Simulation Experiment

Mame:  DebuggingSession Main active object class (root): | Main -
Random number generation:
Random seed (unique simulation runs)

@ Fixed seed (reproducible simulation runs) Seed Value: 1
offspringDistanceFromMother 15 /* half a distance cutside of per
initialPrevalenceOfInfection 0.01
immigrantsPerYear 100
prevalenceCfInfectionAmonglmmigrants 0.10
hdeznl fecnan 20 n

m

Ignore

=N =R

“Ojlme |7 0O

-

m

% Model &8

-

(% Parameter

Flow Aux ...
Stock Vari...
Event
Dynamic ...
Plain Vari...
Collectio...
Function
Table Fun...
Port
Connector

Entry Point

State
Transition
Initial 5tat...
Branch
History St...

@@QCLAr O rEHOTOEWDC

Final State
@ Environm...

m

OL Action

ila Analysis

@ Presentati...
@ Connectivi...
W Enterprise...

» Maore Libraries...

=

g []



Leave on Opening Screen for Now
(So We can Set up Eclipse)

¥ EclipseDebuggingExample : DebuggingSession - AnylLogic Advanced [EDUCATIONAL USE ONLY] ==

E‘ Bl | M o | Gy | experiment: Eclip... [ #¢ AnyLogic

EclipseDebugging Kxample

Experiment sefup page

‘ Run the model and switch ko Main view ‘

e 00 Tdle | Time: 000 | Sionlabion: Shem Fime nok ek | T | Meamiorw - (I 30 of 630 = | qnear



Go To Eclipse & Request AnylLogic Debugging
Debug Configuration (previously set up)

« Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD'src.generated\abmmuodelwithbirthdeath!Person.java - Eclipse EI@
File Edit 5ource Refactor MNavigate 5Search Project Bun Window Help

[s - & i $-0-@-Q- S®S >~ § "l oo 4 (35 Debug | ”

%5 Debug 32 2, 1 Anylogic Application % | | | @ ¥ = 0|5 outline 2 Ew e w~=0
— = " " &

I <terminated= Any L1 2 AnylogicTracing2 @& new ShapeGroup() {...} »
B e di | doub (D)

<disconnecte 3 Anyl. ogicTracing3MainClass CurrentAge() : double .
) drawhodelElernents{Panel, Graphics2D,

4 MainClass (6) enterState(short, boolean) : void =
5 MainClass (5] EstablishOffspringConnectionsBased Onl =]

6 MainClass (4)
7 MainClass (3)

EstablishOffspringlocationBasedOnMeotl
evaluateRateOf(TransitionRate) : double

(4= Variables | ©a Breakpe 8 MainClass (2) g& W | T B <'}==f>| I | - = H evaluateTimeoutOf (TransitionTimeout) ¥
® . = executelfctionOf(Statechart) : void
RuntimeExcep 2 e R L T i executeActionOf(TransiticnMessage, Ob

Hiy .
D—ﬁ NuIIP_olnterEm MainClassExecution&JTracing
"Jg RuntimeExcep ] _

] © CreateScenarid HTMLLinksToFiles
[[] © HTMLLinksTo 3] TestlavaDecisionTreed

O HTMLLinksT: x
O e g Debug As 4

Debug Configurations...

executefctionOf(TransitionRate) : void
executefctionOf(TransitionTimeout) « ve
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath() : void

get_Main(]) : Main
getNameOf(Statechart) : String
getMameCf(TransitionMessage) : String
getMameOf(TransitionRate] : String
getMameOf(TransitionTimeout) : String
getMameOfState(short) : 5

HE e EEE E E E

MainClass.java |: m DefaultTracingFilter Main.java Person.java 2 g =08

Organize Favorites...

void  PerformBirth({ ) { getPersistentShape(int) : Object
getStatechartOf(TransitionMessage) : 5tz
Person mother = this:; getStatechartOf(TransitionRate) : Stateck

Perzon offspring = get_Main().add Population((double) 0, ethnicity, Random3ex (), this.IsInfected(}):
traceln ("A baby has been born! Baby's -id ‘is " -+ offspring + " while the mother is " -+ -this);
=ctions of -infant

Establls10ffsprl'ﬂ.gCo'ﬂ.'ﬂ.ectlo'ls:‘asedO'ﬂ-Iot'1e1'.5C0'mect:|.o'15[offsprlﬁg, mother) ;

getStatechartOf(TransitionTimeout) : Sta
IsInfected() : boclean

/ -establish isinReproductiveYears(double) : boolean

onChange() : void
onChange_ethnicity(] : void
onChange_InitialAge() : void

m

now position the baby to be close to -the mother - (ot

now -po n the baby t ther's connections ac

7ise -leads to
Est,al:l:l.s'10ffsprldgr_ocatlodnased[}ﬁ]{ot1er5]’.ocat10'1(offspr:mg, mother) ;

onChange_isInitiallyInfected() : void

onChange_sex() : void
onClickModelAt(Panel, double, double, i
onDestroy() : void

onReceive(Object, Agent) @ void
PerformBirth() : void -
] 1 3 1 I b

vold  EstablishCffspringConnectionsBasedOnMothersConnections( Person offspring, Person mother ) -{

keSO OO OErEdEDOOEO DO

now establish links between the baby and - -all of the mother's -connections 5

nhs Build Project



Should Immediately See Something Like This

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath'Person java - Eclipse EI@
File Edit Source Refactor MNavigate 5earch Project Run  Window Help

E

LA |o_|_n *51 ﬁ QE g@t&’ 9;.' ¥ - X0 o w7 Ej i

%Debugﬁ@ oo 5‘3| |_ﬁ2|- = = O/ 5% Outline & _E{‘.f{} w ¥ =0
E Anylogic Application [Remote Java Application] B & new ShapeGroup() {...} = “
Java HotSpot(TM) Client VM[localhost:8321] & Currentfge() : double
52 Thread [DestroylavaVM] (Running) @ drawMedelElements(Panel, Graphics2D,
s Daemon Thread [AnylLogic presentation frame manager] (Running) 3 @ enterState(short, boolean) : void =
p@ Thread [AnyLogic simulation performance maonitor] (Running) & EstablishOffspringConnectionsBasedOnl =]
32 Thread [AWT-EventQueue-0] (Running) & EstablishOffspringLocationBasedOnMotl .
32 Thread [AWT-Shutdown] (Running) @ evaluateRateCf{TransitionRate) : double «;
(= Variables | o Breakpoints 52 . &7 Expressions % 8, | == | e~ =08 g Z::liii;?;:g:g:gz:::;n.TCIEEDUt] ’
E’a RuntimeException i @ executeActionOf(TransitionMessage, Ob,
Dt\!ﬁ NullPointerException: caught and uncaught @ executeActionOf(TransitionRate) : void
?fg RuntimeException: caught and uncaught @ executelctionOf(TransitionTimeout) @ ve
[[] © CreateScenarioDialog [line: 436] - new Anonymous @ exitState(short, Transition, boolean, State
[7] © HTMLLinksToFiles [line: 27] - main(String[]) & FertilityRateAgeSexEthnicity(double, Sex,
[7] © HTMLLinksToFiles [line: 29] - main(String[]) 57 a FinalizeDeath() : void
m MainClass,java DefaultTracingFilter m MainClass,java m DefaultTracingFilter Main.java Personjava &2 S =g @ get Main() : Main
@ getMameOf(Statechart) : String
I @ getMameOf(TransitionMessage) : String
@ getMNameOf(TransitionRate) : String
@ getMameOf(TransitionTimeout) : String
@ getMameOfState(short) : String
void PerformBirth( } { @ getPersistentShape(int) : Object
@ getStatechartCf{TransitionMessage) : St
Ferson mother = this; @ getStatechartOf(TransitionRate) : Statech
Person offspring = get Main().add Population((double) 0, ethnicity, RandomSex(), this.IsInfected()): @ getStatechartOf(TransitionTimeout) : 5ta
traceln("k baby has been born! 3;1:3."5 id-is-" +-offspring + " while the mother -is " -+ this); & Islnfected() : boolean
{ -establish connections of -infant a isInReproductiveYears{double) : boolean
EztablishOffspringConnectionsBazedCnMothersConnections (offsprl'lg, mother) ; @ onChangel) : void =
/{ ‘now position the ‘baby to be -close to -the mother - (otherwise -leads to -stretching of ‘mother's -connections -ac & onChange_ethnicity() : voic
Est.abl:l..s'1Off5prl’igr_ocatlo'iﬂasedomot"1ers]'_ocat10'1(offsprlng, HDE’]EIJ & onChange_InitialAge() : void
& onChange_isnitiallylnfected() : void
& onChange_sex() : void
@ onClickMedelAt(Panel, double, double, i
i o . . ) . . . @ onDestroy() : void
wvold - EstablishCffspringConnectionsBasedCnMothersConnections( Person offspring, Person mother ) { . . .
@ onReceive(Object, Agent) : void
<2 & PerformBirth() : void -

rnew e=ataklizh links hetween the hakv and 2171 AF the morher's ~AnmEstd an s

4 L 2 4 m 2

o- Build Project



Return to AnyLogic & Start Simulation
via Button Push

¥4 EclipseDebuggingExample : DebuggingSession - AnyLogic Advanced [EDUCATIONAL USE ONLY] =N o =<
[; el | (CRRE ™ | experiment; Eclip... | [ #% AnyLogic

EclipseDebuggingExample

Experiment setup page

‘ Run the model and switch to Main view ‘

Run: 0 ) 1de | Time: 0.00 | Simulation: Stop time not set | [ Memory: (|| 9o 530 ] | 0.0 sec




Back in Eclipse, the Debugger Should
have been Triggered & at Exception Handle

(If not, close “Main.java” and double-click on topmost “stack frame” (Where Exception is triggered

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD'src.generated\abmmodelwithbirthdeath\Main java - Eclipse EI | eS|
File Edit 5Source Refactor MNavigate Search Project Run  Window Help

£ - B i%-0-%-Q- S®™s - 5 Y S Ry S 5 (3 bebug »

:%fﬁ[}ebugsz O 5‘3|.@."§>.@%|_‘T§?| = = O|[ g% Outline &2 N&S{)Xl'vmﬁ

4 Java HotSpot(TM) Client VM[localhost:8321] - @ executefictionOf(EventTimeout) : void = )E
5@ Thread [Destroy)avaVM] (Running) @ getEmbeddedObjects() : List< Obj @

& Daemon Thread [AnyLogic presentation frame manager] (Running) 1 getFirstOccurrenceTime(EventTimeout)
@ Thread [AnyLogic simulation performance maonitor] (Running) 3 getModeOf(EventTimeout) : int =
@ Thread [AWT-EventQueue-0] (Running) getNameCQf(ActiveObject) : String =]
5@ Thread [AWT-Shutdown] (Running] getNameOf(ActiveObjectCollection=<7>) -
& Daemon Thread [AWT-Windows] (Running) getNameOf(EventRate) : Stri ‘/'
4 Daemon Thread [AnyLogic ShapeControl action handler] (Suspended (exception RuntimeException)) getNameOf(EventTimeout) v

getNameOfShape(int) : 5

= Main.TriggerDebugger() line: 441

—— = getPersistentShape(int) : O t
()= Variables | % Breakpoints &2 . &7 Expressions 5 v | B B <’==‘;>| o | ¥ =0 getShapeEmbeddedObject(int) : Object
v @ RuntimeException " getShapeReplication(int) : int
*,J,r MullPointerException: caught and uncaught E getShapeType(int) : int
v ?g RuntimeException: caught and uncaught getShapeX(int, int) : double
o CreateScenarioDialog [line: 436] - new Anonymous getShapeY(int, int) : double
O HTMLLinksToFiles [line: 27] - main(String[]) instantiate_Population_xjal(int) : Person
O HTMLLinksToFiles [line: 29] - main(String[]) onChange() : void
© HTMLLinksToFiles [line: 38] - main(String[]) onChange_immigrantsPerYear() : void
© HTMLLinksToFiles [line: 38] - main(String[]) i onChange_initialPrevalenceOflnfection()
onChange_MeanLifespan() : void
[4] MainClass.java [J] DefaultTracingFilter [4] MainClassjava [J] DefaultTracingFilter [d] Person.java [d] Mainjava &2 Py = onChange_offspringDistanceFromMathe
'/ ‘User functions ---——- e - onChange_populationSize() : void

onChange_prevalenceOfInfectionAmong
onClickModelAt(Panel, double, double, i
onDestroy() : void

onStartup() : void
remove_Population(Persen) : boolean

void  TriggerDebugger( ) {

try
{ set_immigrantsPerYear{double) : void
set_initialPrevalenceOfInfection(double)
set_MeanLifespan(double) : void
set_offspringDistanceFromMother{doub

throw new -RuntimeException ("arbitrary"™)

catch  (RuntimeException e)

t set_populationSize(int) : void

set_prevalenceOflnfectionAmonglmmig
setupParameters_Population_xjal(Person
start() : void

TriggerDebugger() : void -

traceln ("Threw & caught exception™):

PO E SO QOO OOOOSTOSTOCTEFEREREERrrOE OO COOOOOOO®

4 [ 4 T I



Now Can Set Breakpoints in Main.java
or Elsewhere (Here: Person.java)

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath\Person.java - Eclipse

Eile Edit Source Refactor Mavigate Search Project Run  Window Help
M E&| B0~ FE®@E - P () S v oo
ﬁFDebugSﬂ [ .5‘1?|_%."fi>-ﬁ%|§5?|
Java HotSpot(TM) Client YM[localhost:8321]
p® Thread [DestroylavaVM)] (Running)
p® Daemon Thread [AnyLogic presentation frame manager] (Running]
@ Thread [AnylLogic simulation performance meniter] (Running]
s® Thread [AWT-EventQueue-0] (Running)
p® Thread [AWT-Shutdown] (Running)
b@ Daemon Thread [AWT-Windows] (Running)
o Daemon Thread [AnyLogic ShapeControl action handler] (Suspended (exception RuntimeException))
= Main. TrlggerDebuggerO line: 441
9= Variables | ®@ Breakpoints &2 89" Expressions ®x % L | H [ <='|=(>| 4 |

[[] © KeyboardHandler [line: 203] - simualtion(StringTokenizer)
& Main [line: 73] - Main

2 Main [line: 76] - Main

2 Main [line: 323] - Main

2 Main [line: 345] - Main

[] @ Main [line: 2421] - Main

@ MainClass [line: 12] - main(String[])

V.2

MainClass,java

Sk

Person [line: 518] - Person

[J] DefaultTracingFilter [J] MainClass.java [J] DefaultTracingFilter Personjava % Main java i

woid - -PerformBirth( -) -{

Ferson mother = this;

Person offspring = get_Main().add Population((double) 0, ethnicity, RandomSex(), this.IsInfected()):

traceln ("A baby has been born! Baby's id ‘is " -+ offspring 4 " while the mother is " -+ this);
establish of -infant

E.st,abl:l.s1Offspx1'1gC011ect10'153a5ed01M0t1ersCo‘:nect,:Lo‘15 {offspring, mother);

Connections

/ -now position the baby to be close to the mother  (otherwise leads to retchin

Establls hOffspringLocationBasedOnMothersLocation (offspring, mother);

to -stretching

Writable

of mother's connecti

h=d

Smart Insert

=

m

m

ons -ad

516:1

5= Qutline

PO OO OOEEErDOOOTOEE DR

[E=N ===

£ (%5 Debug )

&

@& new ShapeGroup() {...}
CurrentAge() : double
drawMuodelElements(Panel, Graphics2D,
enterState(short, boolean)
EstablishOffspringCennectionsBasedOnl
EstablishOffspringlocationBased OnMeatl
evaluateRateOf(TransitionRate)
evaluateTimeoutOf(Transition Timeout)
executeActionOf(Statechart)
executefctionOf(TransitionMessage, Ob
executeActionOf(TransitionRate)
executeActionOf(TransitionTimeout) : ve
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity{double, Sex,
FinalizeDeath()
get_Main() : Main
getMameOf(Statechart) : String
getMameOf(TransitionMessage) : String
getMameOf(TransitionRate) : String
getMameOf(TransitionTimeout) : String
getMameOfState(short) : String
getPersistentShape(int)
getStatechartOf(TransitionMessage) : Stz
getStatechartOf(TransitionRate) : Stateck
getStatechartOf(TransitionTimecut)
Isinfected(} : boolean
islnReproductiveYears(double) : boolean

oid

double

oid

oid

oid

Object

onChange() : void
onChange_ethnicity() : void
onChange_ InitialAge() : void

onChange_isnitiallyInfected() : void
onChange_sex() : void
onClickModelAt(Panel, double, double, i
onDestroy() : void
onReceive(Object, Agent) : void
PerformBirth() : void

T 3
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Warning: Breakpoints are Not
Shown in Source Window —Just in
“Breakpoints” area



Press “Resume” to Continue —
Awaiting a Breakpoint

= Debug - C\Users\Mate\AnyLogicWorkspace'\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath\Person.java - Eclipse E@
File Edit Source Refactor Mavigate Search Project Run  Window Help

Ol ®m -0~ @ v~ POAvEM -5~~~ &/ (35 Debug ) »

%5 Debug 2 (I &‘3'?3.@.@2%|_T5?| ¥ = 0| 5= outline 2 E{}sfoxtv‘:'lfl

Java HotSpot(TM) Client VM[localhost:8321] [@ - Q new ShapeGroup() {..} - “
® Thread [DestroylavaVM] (Running) - CurrentAge() : double &
& Daemon Thread [AnylLogic presentation frame manager] (Running) ) drawMeodelElements(Panel, Graphics2D,
& Thread [AnyLogic simulation performance meniter] (Running) 3 enterState(short, boolean) : void =
& Thread [AWT-EventQueue-0] (Running) EstablishOffspringConnectionsBasedOnl =]
52 Thread [AWT-Shutdown] (Running) EstablishOffspringLocationBasedOnMotl =
& Daemon Thread [AWT-Windows] (Running) evaluateRateOf(TransitionRate) : double v_
o Daemon Thread [AnylLogic ShapeControl action handler] (Suspended {exception RuntimeException)) evaluateTimeoutOf(TransitionTimeout) 4

= Main. TrlggerDebuggerCl line: 441

9= Variables | % Breakpoints 12 . & Expressions ®x % ® | == | e | = =08
[¥] 2 Main [line: 73] - Main -
2 Main [line: 76] - Main
2 Main [line: 323] - Main
2 Main [line: 345] - Main
[ © Main [line: 2421] - Main
@ MainClass [line: 12] - main(String(])
4@ Person [line: 518] - Person

executefctionOf(Statechart) : void
executefctionOf(TransiticnMessage, Ob
executeActionOf(TransitionRate) : void
executefctionOf(TransitionTimeout) : ve
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath() : void

get_Main() : Main
getNameOf(Statechart) : String
getNameOf(TransitionMessage) : String

m

@ Person [line: 520] - Person i getMameQf(TransitionRate) : String
getMameOf(TransitionTimeout) : String
Main(lass.java DefaultTracingFilter Main(Class.java DefaultTracingFilter Person.java % Main java 75 =8 getMameOfState(short) : String
- getPersistentShape(int) : Object

getStatechartOf(TransitionMessage) : 5t
getStatechartOf(TransitionRate) : Stateck
getStatechartOf(TransitionTimeout) : 5ta
IsInfected(] : boolean

void PerformBirth{ ) { islnReproductiveYears(double) : boolean
onChange() : void
onChange_ethnicity() : void
onChange_InitialAge() : void
onChange_isnitiallyInfected(] : void
onChange_sex(] : void
onClickModel&t(Panel, double, double, i

m

Person mother = this;

Person offspring = get_Main().add Population((double) 0, ethnicity, RandomSex (), this.IsInfected()):
traceln ("4 baby has been born! :‘aby's id-is " 4+ offspring + " while the mother is " + this):

/ -establish connections of -infan

Establls10ff5p1’11gCo'1'1ect10'15ﬂased0'1Mot1er5Co“nect10'13 {offspring, mother):;

oS DD OOOONFEESOEODO O DON

/ nmow position the baby to be close to the mother - (otherwise ‘leads to stretching of mother's connections ac i
Establls1fo5pr11gLocat10"F‘asedt}'ﬂ{ot'1er3]'_ocat,:|.o'1(offsprl'ig, mother) onDestray() : void
onReceive(Object, Agent) : void
1 - PerformBirth(]) : void -
] 1 3 « 1 3

o~ Writable SmartInsert | 516:1 Build Project



Example Breakpoint in Main

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD'src.generated\abmmodelwithbirthdeathMain java - Eclipse EI@
File Edit 5ource Refactor Mavigate Search Project RBun Window Help

|n_|_o ﬁ'ﬁvgivgv e M= ¥ - MR - Ej; ?

E

La
35 Debug, i3 S EEN A A R T R s e x ¥=0
52 Thread [AWT-Shutdown] (Running) - @ add_Population(double, Ethnicity, Sex, b = =
5@ Daemon Thread [AWT-Windows] (Running) @ createl() : void 2
4 f# Daemon Thread [AnylLogic model execution thread] (Suspended (breakpoint at line 345 in Main)) create_Population_xjal(Person, int) : void
= Main.add_Population{double, PersonSEthnicity, Person$Sex, boolean) line: 345 drawModelElementsiPanel, Graphics2D, =
= Main.executefctionOf(EventRate) line; 289 evaluateRateOf(EventRate) . double =
= EventRate.execute() line: not available evaluateTimeoutOf(EventTimeout) : dou .
= Engine.h(] line: not available 3 executefictionOf(EventRate) : void =l
= Engine.a(Engine] line: not available executefctionOf(EventTimeout) : void 9;'
= EngineSa.run() line: not available il getEmbeddedObjects() : List< Object=
getFirstOccurrenceTime(EventTimeout)
9= Variables | % Breakpoints £ . &' Expressions x 5% 8, | + = <-f{;| hh| ¥ =0 getModeOf(EventTimeout) : int
2 Main [line 73] - Main - getMNameOf(ActiveObject) : String
2 Main [line: 76] - Main getMameOf{ActiveObjectCollection<?»)
& Main [line: 323] - Main getMameOf{EventRate) : String
2 Main [line: 345] - Main = getMNameOf(EventTimeout) : String
] © Main [line: 2421] - Main getMameOfShape(int) : String
@ MainClass [line: 12] - main(String[]) getPersistentShape(int] : Object
2 Person [line: 518] - Person getShapeEmbedded Object{int] : Object
2 Person [line: 520] - Person = getShapeReplication(int] - int
getShapeType(int) : int
m MainClass.java DefaultTracingFilter m MainClass.java m DefaultTracingFilter Person.java Mainjava &I ¥y =0 getShapeX(int, int) : double
# n rcreated embedded ckject - getShapeY(int, int) : double

L instantiate_Population_xjal(int) : Person
public Person add Population( double Initiallige, Person.Ethnicity ethnicity, Person.S5ex sex, boolean i=Init

int -index = -Population.size();
-~ - Person object = instantiate Population =xjal( index };

setup ‘parameters:

object.Initiallge = Initiallge;

ocbject.ethnicity = ethnicity:

ckject.sex = 3ex;

object.i=sInitiallyInfected = -isInitiallyInfected;

finish -embedded -object ‘creation

onChange() : void
oniChange_immigrantsPeryear() : void
onChange_initialPrevalenceOfInfection()

m

onChange_MeanLifespan() : void
onChange_offspringDistanceFromMothg
onChange_populationSize() : void
oniChange_prevalenceQflnfectionAmony
onClickModelAt{Panel, double, double, i

o onDestro void
create_PFopulation xjal( object, index ); y0

cbject.startc ()
return object;

onStartup() : void
remove_Population(Person) : boolean
set_immigrantsPerYear(double) : void
set_initialPrevalenceOflnfection(double) ~
] 1 3 4 n k

OO OO OFREPFPEEPFPOEDODOOOEOEODOOODO OO DO
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Example Breakpoint in Person

= Debug - C:\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath\Person.java - Eclipse

File Edit 5Source Refactor Mavigate 5Search Project Run

B®o

=
Ll

%¥ Debug 2

-

@ -0~ -q-

2 Thread [AWT-Shutdown] (Running)

52 Daemon Thread [AWT-Windows] (Running)
a f# Daemon Thread [AnyLogic model execution thread] (Suspended (breakpoint at line 518 in Person))

(=)= Variables

@

= Person.PerformBirth() line: 518

Window Help

= Person.executefctionOf(TransitionTimeout) line: 333

= TransitionTimeout.execute() line: not available

= Engine.h() line: not available
= Engine.a(Engine) line: not available
= EngineSa.run() line: not available

'@ Breakpoints £ &8 Expressions

2 Main [line: 73] - Main

2 Main [line: 76] - Main

2 Main [line: 3231 - Main

[] © Main [line: 2421] - Main

@ MainClass [line: 12] - main(String[])
2 Person [line: 518] - Person

2 Person [line: 520] - Person

[] © PodSchedule [line: 293] - PodSchedule

MainClass.java

void - "EstablishCffspringConnectionsBasedCnMothersConnections | Person offspring,

4

(ki

traceln ("4 ‘baby -has ‘been -born!

[J] DefaultTracingFilter

void  PerformBirth( ) {

Person mother -=-this;
Person offspring = get_Main().add Population | (double)
Baby's -id ‘iz " -+ -offspring ‘+ " ‘while ‘the mother iz -" -+ -this):
establish -connections -of -infant
EstablishCffspringConnectionsBasedOnMothersConnections (offspring, mother);

position -the -baby -to -be -close -to -the ‘mother

12 RabVy to be C

MainClass.java

EstablishOffspringlocationBasedOnMotherslocation (effspring,

1

DefaultTracingFilter

RandomSex (),

(otherwise

- ¥5 oo

% &

[d] Persan.java

-

LRI

w|FE

Person.java &2

Person mother -)

{

- =

this.IsInfected()):

m

m

5= Qutline 52

OO T FEF OSSO0 OO OO0 OO DD

=

5 (35 Debug )
RS o w7

Q new ShapeGroup( {.}
Currentfge() : double
drawhodelElements(Panel, Graphics2
enterState(short, boolean) : void
EstablishOffspringConnectionsBasedC
EstablishOffspringLocationBasedOnM
evaluateRateOf(TransitionRate) : doub
evaluateTimeoutOf(TransitionTimeou
executeActionOf(Statechart) @ void
executetctionOf(TransitionMessage, (
executedctionOf(TransitionRate) : voic
executeActionOf(TransitionTimeout)
exitState(short, Transition, boolean, 5t
FertilityRateAgeSexEthnicity(double, 5
FinalizeDeath() : void

get_Main() : Main
getMameOf(Statechart] : String
getMameOf(TransitionMessage) : Strir
getMameOf(TransitionRate) : String
getMameOf(TransitionTimeout] : Strin
getMameOf5tate(short) : String
getPersistentShape(int) : Object
getStatechartOf(TransitionMessage)
getStatechartOf(TransitionRate) : State
getStatechartCOf(TransitionTimeout)
IsInfected() : boolean
isinReproductiveYears(double) : boole
onChange() : void
enChange_ethnicity() : void
onChange_InitialAge() : void
onChange_islnitiallylnfected() : void

onChange_sex() : void
onClickModel&t(Panel, double, doubl
onDestroy() : void

onReceive{Object, Agent) : void
PerformBirth() : void

1

Build Project



Once at Breakpoint, Can Look at
Variables, Single Step, etc.

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath\Person.java - Eclipse E@
File Edit Source Refactor Mavigate Search Project Run  Window Help

M@ m -0~ Q- S@g - P EM: H-F~oEra -~ £ (3% Debug | ”

fﬁDebugE@ (= &3|§)_@_ﬁ%|i§?| ¥ = O|| 8% Outline &2 };{&SO&LVEE
52 Thread [AWT-Shutdown] (Running) [@ - ('} new ShapeGroup() {...} - s
& Daemon Thread [AWT-Windoews] (Running) = & CurrentAge() : double 2
o Daemon Thread [AnylLogic model execution thread] (Suspended (breakpeint at line 518 in Person]) @ drawModelElements(Panel, Graphics2D,
= Person.PerformBirth() line: 518 @ enterState(short, boolean) @ void =
= Person.executefctionOHf(TransitionTimeout) line: 333 & EstablishOffspringConnectionsBasedOnl =]
= TransitionTimeout.execute() line: not available & EstablishOffspringlocationBasedOnMotl -
= Engine.h() line: not available 3 ® evaluateRateOf(TransitionRate) : double =
= Engine.a(Engine) line: not available @ evaluateTimeoutOf(TransitionTimeout) C';'
= Enginefa.run() line: not available s @ executefctionOf(Statechart) : void
® executefctionOf(TransitionMessage, Ob
©9= Variables | 9 Breakpoints &3 63!:‘:F_xpressic:ns 3& w | B E <‘}==';>| J;—; ¥ =08 @ executeActionOf(TransitionRate) : void
2 Main [line: 73] - Main - @ executefctionOf(TransitionTimeout) : ve
2 Main [line: 76] - Main ©® exitState(short, Transition, boolean, State
2 Main [line: 323] - Main & FertilityRateAgeSexEthnicity(double, Sex,
[ @ Main [line: 2421] - Main 3 a FinalizeDeath() : void
@ MainClass [line: 12] - main(String[]) @ get Main(} : Main
2 Person [line: 518] - Person @ getMNameOfi(Statechart) : String
2 Person [line: 520] - Person @ getNameOf(TransitionMessage) : String
[[] © PodSchedule [line: 293] - PodSchedule L @ getNameOf{TransitionRate] : String
® getNameOf(TransitionTimeout) : String
m MainClass.java m DefaultTracingFilter m MainClass.java m DefaultTracingFilter Person.java Person,java xH »5 =08 ® getNameOfState(short) : String
- @ getPersistentShape(int) : Object
void -PerformBirthi| ) { @ getStatechartOf(TransitionMessage) : 5tz
@ getStatechartOf(TransitionRate) : Stateck
Person mother -= -this; @ getStatechartOf(TransitionTimeout) : 5ta
Perzon offspring = get_Main().add Population((deouble) -0, ethnicity, RandomSex (), this.IsInfected()): & IsInfected() : boolean
traceln ("A baby has been born! Baby's id is "+ -offspring -+ " ‘while the mother is-" -+ -this): " iﬂnReproductive‘r’ears(double} hoolean
establish connections -of -infant ® onChange() : void £
EztablishCffespringConnectionsBasedOnMothersConnections (offspring, mother) ; a onChange_ethnicityO void
:'.:'.-.'_::_:3'_:'_::'__:'_'_2 caz_ to "be :'_:32_ to-the rr.?“:'_'_e: lj::'.’.?:'.-."_sa ;?ada to-stretching -of mother's connections - acl &  onChange_InitialAge( : void
EstablishOffspringlocationBasedOnMothersLocation (offspring, mother); a onChange_ishnitiallyInfected() : void
& onChange_sex() : void
@ onClickModelAt(Panel, double, double, i
@ onDestroy(): void
void  -EstablishOffspringConnectionsBasedOnMothersConnections | Person offspring, Person mother ) -{ @ onReceive(Object, Agent] : void
- & PerformBirth(} : void -
] [ F 4 T 3
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Variables Displayed

+ Debug - C:\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath'Person.java - Eclipse E@
File Edit Source Refactor Navigate Search Project Run  Window Help

S HE B B0  SEE P cElete e 5 (5 Debug) »

w

35 Debug 52 e M| 2 eS| | e ¥ = 0|5 outline 22 e ¥ e w7 =0

p® Thread [AWT-Shutdown] (Running] - @'. new ShapeGroup() {..} - g

@ Daemon Thread [AWT-Windews] (Running) Currentfge() : double (2

o Daemen Thread [AnyLogic model execution thread] (Suspended (breakpoint at line 520 in Person]) drawModelElements(Panel, Graphics2D,
= Person.PerformBirth(]) line: 520 enterState(short, boolean) : void =
= Person.executefictionOf(TransitionTimeout) line: 333 EstablishOffspringCennectionsBased On! =]
= TransitionTimeout.execute(] line: net available EstablishOffspringLocationBasedOnMotl N
= Engine.h(] line: not available 2 evaluateRateOf(TransitionRate) : double «—"
= Engine.a(Engine] line: not available evaluateTimeoutOf(TransitionTimeout) &

executelctionOf(Statechart) : void
executelctionOf(TransitionMessage, Ob
executedctionOf (TransitionRate) : void
executedctionOf (TransitionTimeout) : we
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath() : void

get_Main() : Main
getNameOf(Statechart) : String
getNameOf(TransitionMessage) : String
getNameOf(TransitionRate) : String
getNameOf(TransitionTimeout) : String
getMameOfState(short) : String
getPersistentShape(int) : Obj
getStatechartOf(TransitionMessage) : 5t
getStatechartOf(TransitionRate) : Statech
getStatechartOf(TransitionTimeout) : 5ta
IsInfected() : boolean
isinReproductiveYears(double) : boolean

EngineSa.run() line: not available

= Variables i3 ®g Breakpoints @“-!"Expressions kxEH Y T O

Mame Value
@ this Person (id=61)
& mother Person (id=61)
@ offspring Person (id=064)

1 MainClass.java 1 DefaultTracingFilter 1 MainClass.java 1 DefaultTracingFilter Person.java Person.java &4 i =

ect

void - PerformBirth( -} {

Person mother = this;
Person offspring = get Main|().add Population( (double) 0, ethnicity, RandomSex (), this.IsInfected(}}:
traceln ("4 baby has been born! - ‘Baby's -id -is " -+ offspring + -" while -the mother is -" -+ -this);

/ -establish connections of -infant

m

onChange() : void
onChange_ethnicity(} : void
onChange_InitialAge() : void
onChange_isnitiallylnfected() : void
onChange_sex() : void
onClickModel&t(Panel, double, double, i
onDestroy() : void

onReceive(Object, Agent) : void
PerformBirth() : void =
4 1 b ] T 3

EstablishOffspringConnectionsBasedOnMothersConnections (offspring, mother);

now position the baby to be close to the mother  (otherwise leads to stretching of mother's connections -aca

EstablishOffspringlocationBasedCnMothersLocation (offspring, mother) ;

“wold  EstablishOffspringConnectionsBasedOnMothersConnections ( Person offspring, Person mother )

OO O FEEOEFrD OO OO0 OO0 OO DO

0* 1:1 Build Project




Terminating Execution from AnylLogic Console

ﬁ AnylLogic Advanced [EDUCATIONAL USE OMLY]

File

Edit View Model Window

%2 Project 32 | 4 Search

Help

= O || &) DebuggingSession & Main 2

EclipseDebuggingExample
3 Main
# Parameters
%5 Functions
4% Events
@ Environments
€5 Embedded Objects
[kg Analysis Data
@a Presentation
€ Person
€ DebuggingSession: Main
@a Presentation
€ ProfilingSimulation: Main
€ Simulation: Main

[l Problems &2

4

m

4

El Properties | El Console 53 | ® &H | #E~-r5-=0

(* populationSize
ﬂ Population [..]

A .
Jenvironment

(# offspringDistanceFromMather

(i) datasetInfective

(# initialPrevalenceOfInfection
( immigrantsPerYear 4«2 ImmigrantArrival  (# prevalenceOfInfectionAmonglmmigrants
(* MeanlLifespan

r Ervenu er
{3 TriggerDebugg

L1

anylogic config [Java Application] C:\Program Files (x86)\AnyLogic 8%jre\bin'javaw.exe (I'\| Terminate [::1?:09 PM)
Listening for transport dt_ socket at address: 8321
Threw & caught exception

Population
Population
FPopulation
Population
Population
Population
Population
Population
Population
Population

member root.Population[46] has died.
member root.Population[494] has died.
member root.Population[l66] has died.
member root.Population[727] has died.
member root.Population[l3] has died.
member root.Population[156] has died.
member root.Population[115] has died.
member root.Population[554] has died.
member root.Population[718] has died.
member root.Population[776] has died.

L&)

=8|me =|=0O

2

-

m

% Model &3

Parameter
Flow Aux ...
Stock Vari...
Event
Dynamic ...
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Eclipse is Now Detached

= Debug - C\Users\Nate\AnyLogicWorkspace\EclipseDebuggingExample_BUILD\src.generated\abmmodelwithbirthdeath' Person.java - Eclipse EI@
File Edit 5ource Refactor MNavigate Search Project Run Window Help
= |"_T" Q- Qr  EESD 5 ¥ bt ML bt &7 | %% Debug ”

ﬁDebugKg & | | | o 7 = 0|8 outline 52 e }i{‘\f e ww ¥ 70O
E <terminated> Anylogic Application [Remote Java Application] & new ShapeGroup() {...} -
<disconnected>Java HotSpot(TM) Client VM[localhost:8321]

w]

tg

CurrentAge() : double
drawhModelElements(Panel, Graphics2D,
enterState(short, boolean) : void
EstablishOffspringConnectionsBased Onl
EstablishOffspringlocationBasedOnMotl
evaluateRateOf(TransitionRate) : double

< [ E @

evaluateTimeoutOf(TransitionTimeout)
executelfctionOf (Statechart) : void
executeActionOf(TransitionMessage, Ob

(9= Variables &2 ©g Breakpoints & Expressions sk E Y T 0 executedctionOf(TransitionRate) : void
executefctionOf(TransitionTimeout) : v
exitState(short, Transition, boolean, State
FertilityRateAgeSexEthnicity(double, Sex,
FinalizeDeath() : void
get_Main() : Main
getMameOf(Statechart) : String
getMameOf(TransitionMessage] : String
getMameOf(TransitionRate] : String
getMameOf{TransitionTimeout) : String

] MainClass.java ] DefaultTracingFilter ] MainClass.java ] DefaultTracingFilter Person,java Person.java &1 g =8 getNameOfState(short) : String

getPersistentShape(int] : Object
getStatechartOf(TransitionMessage) : 5tz
getStatechartOf(TransitionRate) : Stateck
getStatechartOf(TransitionTimeout) : 5ta
IsInfected() : boolean
islnReproductiveYears(double) : boolean

“vwoid  PerformBirth( -) {

Person mother = -this;
Person offspring = get Main().add Population((double) 0, ethnicity, RandomSex()}, this.IsInfected()):
traceln ("A baby has ‘been born! Baby's id is " + offspring + " while the mother is " -+ this):

/ -establish connections of -infant

onChange() : void
onChange_ethnicity(] : void
onChange_InitialAge() : void

m

EstablishOffspringConnectionsBasedOnMothersConnections (offspring, mother) ;

now position -the ‘baby to be close to the mother  (otherwise -leads to stretching of mother's connections - ac:

EstablishCffspringlocationBasedCnMoctherslocation (offspring, mother) : onChange_isinitiallylnfected() : void

onChange_sex() : void
onClickModelAt{Panel, double, double, i
onDestroy() : void

onReceive(Object, Agent) : void
PerformBirth() : void -
] T 3 ] n 3

“vwold EstablishOffspringConnectionsBasedOnMothersConnections( Person offspring, Person mother )

LTI T T I I T T TR T T R

g 1:1 Build Project



Remembering Breakpoints

* Note Eclipse does remember breakpoints from
session to session

* So breakpoints that set earlier in an anylogic
session will work again even after close eclipse

and restart it again

* Suggestions

— Consider creating a common breakpoints (e.g. at
Main.start)

— Disable and enable breakpoints rather than deleting
them



Example of Debugging Session

= Debug - U:\Classes\371_Spring2009\Project\Deliverable 4\Milestoned\newDevinewDevisrc\oneoak\ digduggui\MainWindow.java - Eclipse

File Edit Source Refactor Mavigate Search Project Run  Window Help

i CE |G B~ 0~ Q- &S &~ F R RA KRR

= %5 Debug &2 OB &= | = =
2, Anylogic Application [Remote Java Application]

I 1 Java HotSpot(TM) Client VM[localhost:8321] (Suspended)

7 o Daemon Thread [AnylLogic model execution thread] (Suspended)

FileQutputStream.writeBytes(byte[], int, int) line: not available [native method]
FileQutputStream.write(bytel], int, int) line: not available
Buffered QutputStream.flushBuffer() line: not available
Buffered QutputStream.flush() line: not available
PrintStream.write(byte[], int, int) line: not available
StreamEncoderwriteBytes() line: not available
StreamEncoderimplFlushBuffer() line: not available
StreamEncoder.flushBuffer() line: not available
OutputStreamWriter.flushBuffer() line: not available
PrintStream.write(String) line: not available
PrintStream.print(String) line: not available
PrintStream.printin{Object) line: not available
Utilities.traceln{Object) line: not available
Person.PerformBirth() line: 520
Person.executeActionOf(TransitionTimeout) line: 333
TransitionTimeout.execute() line: not available
Engine.h( line: not available

Engine.a(Engine) line: not available

EngineSa.run() line: not available

o Daemon System Thread [TimerQueue] (Suspended)

o® Thread [DestroylavaVM] (Suspended)

o Daemon Thread [AnyLogic presentation frame manager] (Suspended)
1® Thread [AnyLogic simulation performance monitor] (Suspended)
of® Thread [AWT-EventQueue-0] (Suspended)

o Thread [AWT-Shutdown] (Suspended]

o® Daemon Thread [AWT-Windows] (Suspended)

o Daemon System Thread [Java2D Disposer] (Suspended)

1 Daemon System Thread [Attach Listener] (Suspended)

1 Daemon System Thread [Signal Dispatcher] (Suspended)

o Daemon System Thread [Finalizer] (Suspended]

of® Daemon Systemn Thread [Reference Handler] (Suspended)
o Daemon Thread [Image Fetcher 0] (Suspended)
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