Overview of the
AnyLogiclnterface

Nathaniel Osgood

11-5-2009



Load model: TBv1.alp



The AnyLogic User Interface

oh Configur

The Project View (p €S OVervie

components)

Com
rovi

OO

ion.

of projects

AnylLogic Advanced |[EDUCATIONAL USE ONLY]

&

Palettefor currently selected item

Problem area EECDLSETIERIEETE dEC R | 28 G s
%2 Project EX] = N N5 Pkn.ja\ra |6] Person |6] Person @l Person [6] Person &4 =0|0r ®|TAH8
e e
° ° v ‘3 Person - TBProgressionStatechart % Model 22
v '?3 Parameters m Fekbsige
» X . [ Thsusceptible | (_3," Parameter
(% DaysPerTimedit: 365.25 O Flowa
ow ALX .
@ Ethnicity: 1 emcrealie _
O MeanDaysToNaturallyClearinfect / — |:| Stock Vari...
rO e I I l @ ReactivationRateForNormoGlyce - £ Event
@ Sex: true /"-_ 1 @ Dynamic ...
. i . tion ‘Whetherinfected m i i
4 (bPI:un Variables | - L T ) Plain Vari...
° e ¥ Sz Dynamic Variables Bt 1 @ Collectio..
l l I I I lg D Age -— ‘WhetherPrimaryProgression @ Function
X Aging - (& TableFun...
. [ weight \(_ ® por
v IEE' Statecharts UnDiagnosedActiveTB c
[= . i
ru | l I I I I lg ¥ '@ TBProgressionStatechart D/EE onnec .or
/-\ TBProgressionStatechart b I s Entry Point
() TBSusceptible . A () State
% TBInfectiousContact b - ath & Transition
1 (8] . TR
e el 9 %, Initial Stat...
*v=08 l || < eranch
- Al @ History St...
] " 1 (®) Final State
<tor DataSet() is undefined m — <> ®
Environm...
r DataSet() is undefined v =8

Properties area
(shows info on

selected element in___
project or palette

@ The construttGr DataSet() is undefined
3| The constructor DataSet() is undefined
a Engine.log cannot be resolved

@ mViewer cannot be resolved

@ mviewer cannot be resolved

@ mviewer cannot be resolved

El console | = Properties 2 l

& PrimaryProgression - Transition

|

General

Name:
Description

8 Condition;

T MVIwer cann ot pe resovea

@ mviewer cannot be resolved
@ mviewer cannot be resolved
a JUNGSwingViewer cannot be resolved to a type

E - 1
| - -

14w

window)

Action:

v

PrimaryProgression

["] Show Name

[1ignore

public W Show £

uniform{) = get_Main().LikelihoodOfPrimaryProgression

O Default iikken if all other conditions are false)

PN -
& Action

ils Analysis
B Presentati...
[ Connectiv...

#F Enterpris...

More Libraries...

P PR

Fiiveme: M_ AR W 3CA

0|



The “Project View” — Hierarchically
Shows the Project Components
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A Critical Distinction:
Design vs. Execution time

 The computational elements of Anylogic support
both desigh & execution time presence &behaviour

— Design time: Constructing the model, running builds

— Execution time (“Runtime”): Simulating the model

e |tis essential to be clear on what behavior &
information is associated with which times

* Generally speaking, design-time elements are
created to support certain runtime behaviors



The Notion of a “Build”

e A “Compiler” is a tool to convert from a
program’s specification (e.g. state charts,
Action diagrams, etc.) to a representation that
can be executed

* Normally a compiler is applied to each of
several components of a program (e.g.
classes)

 AnyLogic’s “build” process applies a compiler
to the components of the AnyLogic model



The “Problems View”
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Displaying the Splash Screen
(to Access Samples)
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Displaying the Splash Screen
(to Access Samples

2 Show this page at startup

Welcome to AnyLogic 6!
?

What's New Migrating Sample Models Xl Technologies
in Anylogic 67  from Veersion 5.x Website

Dear colleague,
Thank you for choosing AnyLogic Advanced!

AnylLogic is designed to give the modeler open and flexible dynamic modeling
language supported by high performance simulation engine. AnylLogic version 6 is
a significant step forward in simulation modeling technology with a lot of new
features and improvements; most of them are listed in What's new page. In
addition, our users can now benefit from the most recent advances made in
technologies related to simulation modeling, namely Eclipse & platform,

Java 5 & and OptQuest 6.2 & (for Java).

We would like to thank all those who participated in our beta and release
candidate testing program. All of you who have ever contacted our support team
with a question, reported a problem, posted a message to a discussion group have
contributed into this software! We will continue improving AnyLogic and will be

Give Us Your
Feedback
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Experiment Set up
(Use to set speed, parameters via Ul)

a00 ESRD_IBMv3 : Simulation - AnylLogic Advance d [EDUCATIONAL USE ONLY]

- - -:1"" x1 '3-13» @& | 82 experiment: E.. =]

ESRD IBMv3

Experiment setup page

(Runthe model and switch to Mﬂinvierw_j

Press this button to switch to the model presentation
display

Run: 00 Idle : Time: 0.00 : Simulation: Stop time not set & | B | C Memorv: B M of 63M 0.0 sec



Presentation of the Model Main
Object in Operation
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Run: 0 & Running : Time: 0.62  Simulation: 0 : |?| - Memory: © B8Mof 63M |ﬁ| . 5.4 sec



Terminating Model Execution

~ # com.xjanylogic.ms.MS
SO0 ESRD_IBMwv3 : Simulation - Anylogic Advanced [EDUCATIONAL USE ONLY]

| |u;-| @ x1 G G_flns root:Main j @ H.&DYL@Q‘FW

Terminate execution
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Run: 0 2 Running : Time: 0.43  Simulation: 0% : - Memory: & 8Mof B3M m|: 3.3 sec
T = =




Pausing the Model

on - AnylLogic Advanced [EDUCATIONAL USE ONLY]
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Drill Down from the Model to
Particular Agents

i 800 ESRD_IBMv3 : Simulation - AnylLogic Advanced [EDUCATIONAL USE ONLY]
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Run: 0 @ Running : Time: 6.11 | Simulation: | 1% " Memory: & &M of 53M | 24.4sec,




View of Agent State
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Customizing the Model Running User

Interface
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Switching Back to View the Main
Object

MrIca ESRD_IBMw3 : Simulation - AnylLogic Advanced [EDUCATIONAL USE OMLY]
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Controlling Simulation Speed
(Speeding up)

on - Anylogic Advanced [EDUCATIONAL USE ONLY]
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Controlling Simulation Speed
(Slowing Down)

M0 ESRD_IBMw3 : Simulation - AnylLogic Advanced [EDUCATIONAL USE ONLY]
L |uu||:|‘ t31| x1 |th|'33'5, é‘ﬁfl@hoot:h‘lain :!
Slow down

Run: 1@ Running : Time: 8.72 | Simulation:| 1% { Memory: 5 &M of 63M m|i27.2 sec,




Toggling between Maximum and a
Throttled Speed

anom ESRD_IBMv3 : Simulation - Anylogic Advanced [EDUCATIONAL USE ONLY]

(s |uu||§|| x1 |t:ii'|u:.‘i. E‘erﬁ_.,‘mor:h‘lain j

Toggle real/virtual time mode

™

Run: 0 3 Running = Time: 71.50  Simulation: § 7% m . Memory: & M of 63M | 104.8 Sec .




Another Way to Terminate a

Simulation
Use this Console “stop
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Inspecting the Java code

* As a step towards creating an executable
representation of the code, AnyLogic creates a Java
representation

— |If you want to see the Java code for a model, you will
need to do a “build”

e Sometimes it can be helpful to look at this Java code
— To find errors about which AnyLogic may be complaining

— Advanced: To see how things are being accomplished or
“work”



Requesting Viewing of Java Co
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AnylLogic: Above & Below the “Hood”

One of AnylLogic’s greatest strengths is the presence of
diverse & powerful declarative mechanisms for building
models

— These let you focus on the “what” you are modeling, rather than
“how” it will be implemented

— AnyLogic will take care of figuring out the “how”

— This is in contrast to writing code in a general purpose computer
language, which requires specifying more of the how

For Anylogic, declarative mechanisms include statecharts,
stock & flow diagrams, “action” flow charts & process maps

Other familiar declarative mechanisms include spreadsheet
formulas &vensim stock & flow diagrams.

For most interactions with AnyLogic, you will be able to
specify your intentions using these declarative mechanisms

On occasion, you will need to write & look at Java code



The Notion of a Code “Library”

A “library” lets third parties (e.g. xjtek) share
compiled code they have developed with others

The classes built into our AnyLogic projects (e.g.
Agent, ActiveObject, NetworkResourcePool, etc.)
are contained in the library

The available libraries that come with AnyLogic&

Java have many additional components that can

offer tremendous additional functionality

— By tapping into this functionality, we can avoid having to
write code ourselves

To use a library, you need to know what is in it!



Getting to the AnyLogic Help

e Choose “Help”/”Help Contents”



Getting Information on the Anylogic (Java)
Libraries

s M) Help - AnyLogic Advanced

Search: | | Search scope: All topics

Contents x| BHes O ooy | g el 5 0
He Enterprise Library Tutorial Usi :

: sing AnyLogic Help System

@ Enterprise Library Reference Guide g y g Py
& @ AnyLogic Help Browse topics in the Contents &/ frame on the left. Click on a topic to have it displayed. Use the Back and Forward buttons to
H @ System Dynamics Tutorial navigate within the histery of viewed topics.
# %" Agent-Based Modeling Tutorial
& AP| Reference Style conventions

To make things easy to follow, there are a number of formatting conventions and images used throughout the book:
Bold — Used for the names of Ul elements such as menus, buttons, field labels, palettes, and view titles.
Italic — Used for emphasizing new terms.
Courier —Used for code examples, references to class and function names.
& — "How to" scenario.

E — Reference to another help topic.

mﬁ — The feature is available in AnyLogic Professional edition only.

Printing multiple help topics

You can now print multiple topics in the help window with a single action. The new print drop-down button above the table of contents
allows you to print a complete topic sub-tree at any level.

Searching

To quickly locate topics on a particular subject in the documentation, enter a query in the Search field. Use the Search ¥ frame to e
display the Search view. After you run a search and find a topic you were looking for, click Show in Table of Contents &% button to
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Finding out Information
Interfaces for Library Elements 1

®Oo Help - AnyLogic Advanced

Search: | |[8] Search scope: All topics

Contents =] 2 fm O Gy | e el (= C
Iﬂ@ AnyLogic Help | APl Reference > com.xj.anylogic.engine |
@ System Dynamics Tutorial
'5 Agent-Based Modeling Tutorial Overview Package [T Use Tree Deprecated Index Help
= £l API Reference PREV CLASS NEXT CLASS FRAMES NO FRAMES

= [ com.xj.anylogic.engine SUMMARY: NESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | CONSTR | METHOD
-

£ AbstractShapeGISMap
B ActiveObject

El ActiveObjectArrayList comxjanylogic.eagine

[ ActiveObjectCollection Class Agent

El ActiveObjectintegrationManager

Bl ActiveObjectList java.lang.Object

[ET. T L com.xj.anylogic.engine.Presentable

5 CustomDistribution L com.xi.anvlogic.engine.Utilities

E Dimension L com.xj.anvlogic.engine.ActiveObiect

L com. xj.anylogic.engine.Agent

E DynamicEvent
B

| Engine All Implemented Interfaces:

5 Environment com.xj.anylogic engine internal Child, java.io.Serializable
El Environment.AgentCollection

B Event P

El EventCondition public class Agent

B EventOriginator extends ActiveObiect

El EventRate ; ; ; & ;

B EventTimeout A subclass of ActiveObject designed to support agent based modeling, in particular:
BB - time (continuous or disrcete)

e P : . . - space (continuous or disrcete) and spacial animation

= APSIIRET S RmRaT S - connections between agents, networks (e.g. social) and their visualization

= Bvperne nifiptmizetion | - communication - message passing and broadcasting

- Experiment?aramiariation : A user-defined agnet class should be a subclass of Agent in order to use those features.

B F

0 If your model is agent based, but none of the above features are required, it is recommended to use regular ActiveObject as
a hacs place far vnlie acosnte and nnt thic flace A oant feaiiivee 64 Buteas o memamy than A otive Bisost



Finding out Information

Interfaces for Library Elements 2

Moo Help - AnyLogic Advanced

(Al -Q' Google

Search: | | Search scope: All topics
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Using Libraries

 There are two major libraries that can be used

“automatically”: Java libraries &AnyLogic
libraries

* To use an object in the Java libraries, you will
use an “import” statement



Using External Libraries

There are tremendous numbers of 3" party
libraries available for Java

The functionality associated with these libraries
is incredibly diverse

Many of these libraries are available for free;
others are sold

It is very easy to make use of the functionality of
3" party libraries from AnyLogic

— In order to do this, AnyLogic needs to “know about”
the external library.



Adding External Libraries
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Adding External Libraries 2

oS0 Add Classpath Entry

Classpath Entry

Select jar or class folder to include to your model classpath

Type
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Recording of Results

A frequent modeler need is to record some
components of model state over time

— State variables (e.g. stocks)
— States of agents
— Summaries of model state
— We informally term this a “trajectory file”
* |n contrast to Vensim (& other system dynamics
packages), trajectory recording is not automatic
 Anylogic does allow for

— Definition of DataSets that record recent values of
parameters

— Statistics summarizing model state
— Reporting on values of data sets as a graph or table



Statistics

e A population of agents can have associated statistics
that calculate values

e Examples of things that can be computed with using
AnylLogic’s statistics

— Count of agents in the population for which certain
condition (“predicate”) evaluates to true

— Function of the values of some expressionover the
population
e Maximum value
* Minimum value
e Average value
e Sum (total) over population

— Statistics can be defined as properties of the population



Statistics for Embedded People
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Example Statistics
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Output: Datasets
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Datasets

e Datasets store recent values of some
guantities from the model

e Datasets can be exported easily using custom

code
— This can simply call the dataset’s to string method



Example code

FileOutputStreamfos = new
FileOutputStream(strOutputFilename);

PrintStreamp = new PrintStream(fos);

p.printin(datasetName.toString()); // outputs
comma delimited values



Dataset Properties
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Chart Use of Datasets
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