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CHAPTER 1 Inlmduction

Welcome to the RealVue Suite of Simulation Products

The RealVue suite of simulation products are as follows:
e SimKernel™ framework, providing the core run-time for simulation execution.
*  SimLib™ component libraries, providing reusable simulation components.
*  SimAuthor™ toolset, providing a productive authoring environment.

RealVue’s suite of simulation products provides a system for composing and delivering simulation-based
technical training on equipment, machinery, and software-based systems.

SimKernel Framework

The SimKernel framework encapsulates the structure of the simulated system in a data model that is
decomposed into its constituent simulation components. The behavior of the simulation is driven by the
sequence of state changes, specifically reflected as changes to the values of the properties of the simulation
components in the data model. The data model is defined and initialized using a structured data definition
such as XML (Extensible Markup Language). The architecture of the SimKernel is shown below:

* Data Model includes the run-time objects that represent the simulation components and their
properties. The Data Model provides an important listener interface that allows other modules to be
notified when the data model changes or when properties on simulation components change.

* Simulation Engine manages and controls the flow of simulated time within the SimKernel.

*  Script Interpreter (SimKernel uses Python) specifies the atomic simulation behaviors of
simulation component property changes in response to user interactions (user events) and to
changes in other simulation component properties.

+ Interface Engine manages the user interface for a simulation, providing the user’s simulated
representation of the system, reflecting visual changes in response to simulation component
property changes, and providing the conduit for user interactions with the simulation.

* Simulation Client provides the overall application resource management for the simulation during
initial launch, execution, and shutdown. One of the important functions of the Simulation Client is
to provide input the initial data definitions for the simulation structure and properties and initialize
the Data Model module. In addition, the Simulation Client provides the overall user interface
window(s) within which the simulation runs — also defined in data.

SimAuthor Toolset User’s Guide 5
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* Component Libraries are sets of reusable simulation components that encapsulate a visual
representation, properties, and pre-defined behavior. The simulation components are integrated into
a simulation by being referenced in the Data Model.

The internal interfaces support the integration of Extended Services that may include a wide variety of
capabilities, including integration with external software systems, supporting collaboration between
simulation users, and supporting various simulation applications for instruction, diagnostics, and
certification.

Simulation User
Interface
SimAuthor™

Toolset
Simulation Data
Definitions

i Component
Interface Engine I
Simulation n
Data Engine Script
Model SN0

Extended |
Services

FIGURE 1: SimKernel Architecture with the SimAuthor Toolset

SimLib Component Libraries

The SimLib is the library manager that contains sets of available simulation components. Each
SimComponent includes a default image, set properties, and pre-defined behavior through the use of script
functions. The simulation components are integrated into a simulation by being referenced in the Data
Model. Within the SimKernel architecture, SimLib is also known as Component Libraries. Within the
SimAuthor toolset, the SimAuthor hierarchies are used as the simulation’s data model for integrating
SimComponents. There can be more than one library for each simulation, such as separate libraries for
Tools, 3D objects, and default components.

SimAuthor Toolset

The SimAuthor toolset provides a highly-productive, simulation authoring environment supporting true
Rapid Application Development (RAD). The toolset promotes incremental development by focusing on the
current running simulation under development. As an interactive authoring tool, the SimAuthor Toolset
contains multiple parts that contribute to designing, developing, and maintaining a simulation. The toolset
provides tools and a user interface that help define the structure of the simulation, interactions between the
SimComponents, and initial data definitions. The following sections describe the architecture of the
SimAuthor toolset.

SimWindows

A SimWindow is the “glass pane” feature that allows graphical layout and other tool interactions within a
running simulation under development. Each simulation may have any number of SimWindows to display
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different views, such as zoomed in and zoomed out views of instrumentation, or the interaction between
software and hardware devices. If a simulation requires multiple models of a hardware device, multiple
windows can be used to display each model.

Simulation Mode vs. SimAuthor Mode

Simulation Mode is used as a real-time view of a running simulation that is under development. For
instance, after you create a SimComponent (such as a switch), you can set the SimWindow to be in
Simulation Mode and then see the switch as it would appear in an actual simulation. From there, the
SimWindow will accept user input and will react to the input according to the properties you set for the
SimComponent. You cannot change the design of the simulation while in Simulation Mode.

SimAuthor Mode is used to create and design the simulation under development. For instance, after you
create a SimComponent (such as a switch), you can set the SimWindow to be in SimAuthor Mode and then
rearrange or move the switch to the appropriate place on the SimWindow. Because SimAuthor Mode is the
design mode, use the SimAuthor toolset to design the simulation and modify the properties of the
SimComponent.

NOTE: Each SimWindow may independently be put into SimAuthor or Simulation mode.
SimLib
SimLib is a collection of visual and non-visual SimComponents that can be used as templates for elements
or parts of a simulated system. In the SimAuthor toolset, the Component Selector contains the available
libraries and its associated SimComponents. Refer to the “SimLib Tables” on page 75 to view more

information about each SimComponent, such as properties, usage, and java class. SimLib supports drag-
and-drop integration into the SimWindows and into the SimAuthor hierarchies of a running simulation.

SimAuthor Hierarchies

The SimAuthor hierarchies are used as a data model of a simulation. The hierarchies display the structure
(parts within parts) of the simulation consisting of SimWindows, SimComponents, simulation properties,
and Script Functions. Within the SimAuthor toolset, you can drag and drop SimComponents from the
Component Selector into the hierarchies to be added to the data model. Also, the hierarchies are
automatically updated when changes are made in the SimAuthor Mode of a SimWindow and vice versa.

SimComponents

A SimComponent can be a visual or non-visual element of a simulated system and is also a template for
elements of a simulated system. The SimComponents individually contain a set of properties to help define
the user interface characteristics and states of behavior. You can select components from the Component
Selector and drag and drop the components into a SimWindow or into the SimAuthor hierarchies.

There are two types of SimComponents:

* Visual SimComponents - The visual element of the abstract model of a simulated system. As
templates for the visual elements, the Visual SimComponents define the look and feel and possible
states of the simulation. Examples include a menu, toggle button, or a switch.

*  Model SimComponents - The non-visual element of the abstract model of a simulated system.
Templates for the non-visual elements can be used to define the functional aspect of the simulation,
such as user input values and triggers for the different states of the simulation.

Visual and Model SimComponents can also be extensible. An Extensible SimComponent allows the
designer to extend its definition and structure through the SimAuthor toolset. SimComponents (templates)
that are defined through XML allow the user to edit the definition, add/delete properties, and create property
links. SimComponents (templates) that are defined in Java do not allow this extensibility. Visual and Model
SimComponents may either be extensible or not.

SimAuthor Toolset User’s Guide 7
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Properties

The Property is the named attribute of a SimComponent that define the SimComponent’s visual
characteristics (e.g. size, color, screen location) or the behavior (e.g. disabled, enabled).

Inherent Properties vs. Simulation Properties

There are two types of properties for the SimComponent.

* The inherent property of a SimComponent reflects the more static, but configurable,
characteristics of a SimComponent. Typically, inherent properties are set when the SimComponent
is created and configured in the SimAuthor toolset, but most properties cannot be scripted against.
Examples of inherent properties include images, background color, and cursors.

* The simulation property of a SimComponent reflects the dynamic and visual or non-visual
characteristics of the SimComponent. Scripting against the set of simulation properties for all
SimComponents specifies simulation behavior. Examples of simulation properties include states,
such as on/off, toggle up/toggle down, or enabled/disabled.

Script Functions

The behavior and the interaction between the SimComponents of a simulation is specified through scripting
language (Python) and XML. The scripting feature specifies the behavior of the simulation and the
interaction between SimComponents through property triggers and state changes. In the SimAuthor toolset,
a script file contains a single script function and parameters that tell each SimComponent how it will be used
in the simulation. The script functions are then registered to an XML file that uses triggers to determine
which function is used and what happens to the SimComponent. Each script function has a name, a type
(rule or restriction), one or more triggers, and a set of script statements.

In the SimAuthor toolset, script functions can be accessed and viewed through the Script Editor, Script
Console, and the Property Pane at the bottom of the SimAuthor hierarchies. For more information on the
scripting language used for the toolset, refer to “Using Python for Scripting” on page 59.

Rules and Restrictions

A Rule is a type of script function that is triggered after a property change. A Restriction is a type of script
function that is triggered before a property change. In the SimAuthor toolset, restrictions to a property are
executed before. Use the Script Function Editor feature to define the rule or restriction of a script function.

Triggers

Triggers are used to initiate script functions and are required for any simulation. A trigger is usually
embedded within a script to watch for an event to occur. When the event occurs, the trigger initiates the
script function that tells the system what happens next in the simulation. There can be one to many triggers
within each script. Use the Script Editor and Script Link features in the SimAuthor toolset to connect
SimComponents together and to define the flow of a simulation.

Property Pane

The Property Pane of the SimAuthor Toolset window appears when a property is selected from the
hierarchies. The Property Pane contains information about the selected SimComponent or property:

¢ Name - The fully qualified name.
*  Type - The type of property.

*  Value - The current value of that property, in an editable field. Values are maintained dynamically
as the simulation is executed.

The Property Pane can also be hidden from the SimAuthor hierarchies window. Use the Menu bar options to
hide/show the Property Pane.
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Help

SimAuthor Help is available for information regarding any SimLib or SimAuthor function and can be
accessed from the Menu bar of the Launcher or a SimWindow. The Help files include keyword search, table
of contents, and index features.

Anatomy of a Simulation

A simulation designed and maintained within the SimAuthor toolset consists of the following:
INSERT GRAPHIC.

Using this Guide

The purpose of this guide is to provide step-by-step instructions on how to design, modify, and deploy a
simulation using the SimAuthor toolset. From launching the toolset to testing and deploying a completed
simulation, this guide can help software developers, instructional designers, and scripters create simulations
for training purposes. Because a simulation has multiple levels and parts in order to be functional, the
chapters are divided into high-level steps that, all together, can lead to a completed simulation. Each high-
level step (chapter) is then divided into subchapters that describe various and detailed tasks and instructions.

The user’s guide contains the following chapters:

e Chapter 1: Introduction Describes the RealVue suite of products,
including the SimAuthor toolset used to create
and manage simulations.

e Chapter 2: Getting Started Describes how to install and start the SimAuthor
toolset and how to create, open, or close an
existing simulation.

e Chapter 3: Managing the SimWindows Describes how to switch between SimWindow
modes and how to increase or decrease the
number of SimWindows for a simulation.

e Chapter 4: Managing the SimComponents  Describes how SimAuthor hierarchies are used
within a simulation and how to create and design
the look and feel of a simulation.

e Chapter 5: Defining Behavior Using Script = Describes how to set the behavior of a simulation

Functions by combining script functions, user input, and
SimComponents.
*  Chapter 6: Testing the Simulation Describes how to use the various debugging tools

of SimAuthor to test and experiment with a
completed simulation.

The user’s guide also contains Appendices that can supplement the material found within this guide. Refer
to the following sections as needed:

* Appendix A: Keyboard Shortcuts

*  Appendix B: Using Python for Scripting
* Appendix C: SimLib Tables

* Appendix D: Troubleshooting

SimAuthor Toolset User’s Guide 9
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Using the SimAuthor Toolset to Create a New Simulation

Below are some steps to consider when creating a new simulation:

Start the SimAuthor toolset.

Use the SimWizard to set up a new simulation.

Set up and name the SimWindows.

Add SimComponents.

Define how the SimComponents interact with each other with script functions.
Save and test the simulation.

Deploy the simulation.

® NNk

Close the simulation and exit SimAuthor.

The steps required to create a new simulation can be found within the chapters in this user guide.
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CHAPTER 2

Getting Started

After reading some introductory information about the RealVue’s suite of simulation products, you can
install the simulation products and start using the SimAuthor toolset to create and design a new simulation.
This chapter provides instructions on how to install and start the SimAuthor toolset, and from there, you can
use the toolset to design a simulation.

Step 1:
Getting Started

Use the
SimWizard to
create and set up
a new simulation

Open an
existing
simulation

Managing the
SimComponents

. Step 4:
Step 3: Defining the

behavior using
script functions

Install and
Start
SimAuthor

Delete an Link to an

existing existing

simulation simulation

Step 5: Step 6:
Testing the Deploying the
simulation simulation

Close the
Simulation and/or
Exit SimAuthor

Copy an
existing
simulation

FIGURE 1: Designing a Simulation - Getting Started

After the installation, the SimAuthor Launcher appears to assist you with the initial steps of simulation

design. From the Launcher, you can create a new simulation, opening an existing simulation, or even link to
a simulation on the network drive. From there, you can design and modify the simulation according to your

training purposes.
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Installing SimAuthor, SimKernel, and SimLib

The installation of the SimAuthor toolset is available through an automated install wizard. The
InstallWizard installs SimAuthor, SimKernel, SimLib, and other necessary files required to create and
design simulations.

Minimum System Requirements

The following requirements are needed to install and run the SimAuthor toolset and the SimKernel
framework. If the software is not installed, the Install Wizard will take you through steps to install the
required software.

Hardware Software
* 800 mHz processor  JavaJDK 1.4.1 1 or greater
* 512 mb of Ram * Java 3D 1.3 or greater

* Java Advanced Image (JAI) 1.1.1_01 or greater

To install the RealVue suite of simulation products:

1. Insert the CD-ROM into the CD-ROM drive.*

2. Open a Windows Explorer window and navigate to the CD-ROM drive.*
3. Double-click the Install.exe file to begin the installation process.

The InstallAnywhere window appears and begins to extract the files for the simulation products. This
will take a few minutes.

When the files have been extracted, the SimKernel Framework Installation dialog box appears and
prepares the Install Wizard.

The Install Wizard appears with an Introduction to installing SimKernel.

1 SimKernel

Introduction

_| Introduction InstallAnywhera will guide you through the installation of Simkernel.

Itis strongly recommended that you quit all programs hefore
cantinuing with this installation.

Click the ‘West button to proceed to the next screen. Ifyau want to
change something on a previous screen, click the 'Previous' buttan.

You may cancel this installation at any time by clicking the 'Cancel®
hutton.

Installammwhere by fern G

FIGURE 2: Introduction to the Install Wizard

NOTE: During the installation, click Previous to return to the previous screen, if needed. To cancel
the installation, click Cancel, and the Install Wizard will close.
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10.

11.

12.
13.

14.

After reading the introduction, click Next to continue.
The License Agreement screen appears. Choose one of the following options:

» To agree to the terms of the license, select the option button for I accept the terms of the
License Agreement and continue to Step 6.

* To decline the terms of the license, select the option for I do NOT accept the terms of the
License Agreement. The Install Wizard will close and exit the install process.

Click Next in the License Agreement screen to continue.

The Important Information screen appears. Use the scroll bar to see the entire list of what’s new in the
SimKernel framework and then click Next to continue.

The Minimum Requirement screen appears. Check to make sure the system requirements have been
installed. If not, the Install Wizard will scan for and install the requirements in a later step.

Click Next in the Minimum Requirements screen to continue.
The Choose Install Folder screen appears. Choose one of the following options:
* To accept the default folder for the installation, continue to step 11.
* To select a new folder for the installation, click Choose and navigate to the desired folder.

» To enter the folder location manually, type the desired folder location in the text box.
NOTE: To restore the folder location to the default setting, click Restore Default Folder.

Click Next to continue.
The Install Wizard scans the system for the required software and displays the results when the
Checking for Java screen appears.

% SimKernel E“E| g|

Checking for Java

Introduction Java JDK 1.4.2_01 has been detected on your system.

License Agreement Package Java3D, has not heen detected inJava JDK 1.4.2_01.
) Pleage install JavaiD

il Important Information Package JAl, has rot been detected in Java JOK 1.4.2_01.
Minimum Reguirements Please install JAl

Choose Install Folder

—I uEcking for Java Java JDK 1.3.1_07 has heen detected on yaur systerm.

Package Java3D, has notbeen detected in Java JDK 1.3.1_07.
Flease install Java3D

Package JAl, has not been detected in Java JDK 1.3.1_07.
Flease install JAl

InstallAmpwhere by Fero G

[ Previous ] [ Mexdt

WETYRETTT TP

FIGURE 3: Checking for Java Screen

Click Next to continue.

The Choose Install Set screen appears with a list of the required software needed for the installation.
The checkbox for SimKernel is automatically selected. Based on the Checking for Java results, select
the checkbox(es) for the software that was not detected.

Click Next to continue.

SimAuthor Toolset User’s Guide
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15. The Pre-Installation Summary screen appears. Review the summary which includes the Product Name,
Install Folder, Install Set, and Product Components.

16. Click Install to begin the installation process.
The installation process begins, and the Install SimKernel screen appears. Installation will take a few

minutes.

2 SimKernel

Introduction

License Agreement
Irmpartant Inforrn ation
Minimum Requirements
Choose Install Folder
Checking for Java
Choose Install Set
Pre-Installation Summary
] Installing...

Installing SimKernel

-
e

Installing... j2sdk-1_4_2_02-windows-i586-p.exe

Installamywhere by Zero G

Cancel

FIGURE 4: Installing SimKernel Screen

17. After the installation of SimKernel, the system will install the missing software requirements, if any.
Follow the instructions for the installation accordingly.

18. When the installation is complete, the Install Complete screen appears. Click Done to complete the
installation and close the Install Wizard.

¥ SimKernel

Introduction

License Agreement
Important Information
Minimurm Reguirements
Choose Install Folder
Checking for Java
Chonge Install Sat
Pre-Installation Summarny
Installing...

] Install Complete

=

Install Complete

Congratulations! Simkernel has heen successtully installed to:
CASimKerneh2.0.2.0

FPress "Done” to guit the installer.

R

Installampwhere by Zero G

cancel

Previous Dane

FIGURE 5: Install Complete Screen
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The SimAuthor toolset appears as an icon on the desktop or in the install folder that was established in
the Install Wizard.

Starting SimAuthor

1. After installing the SimAuthor toolset, there are two ways to launch the SimAuthor toolset:
*  On the desktop, click the SimAuthor icon.
*  Click the Start menu and select Programs, and then select SimAuthor.

The SimAuthor Launcher appears.

% RealVue SimAuthor Toolset E][E|E|
File Help

FIGURE 6: SimAuthor Launcher

NOTE: The SimAuthor Launcher is similar to the SimAuthor Toolset window except that the
Launcher appears “empty” and only the File and Help menu items are active.
2. From the Launcher Menu bar, you can:
e Create a new simulation.
* Open an existing simulation.
e Link a simulation. *
* Copy a simulation. *
e Remove a simulation. *
* View a list of previously accessed simulations. *
«  Exit the SimAuthor Launcher and toolset.
* View the Help files for SimAuthor or SimLib.
e View the version number and date information for SimAuthor.

Refer to the following sections and chapters in this user guide for step-by-step instructions on
developing a simulation.

SimAuthor Toolset User’s Guide 15



Getting Started

Navigating SimAuthor

The SimAuthor toolset has three main windows that are used for simulations:

SimWindow(s) -
Simulation or
SimAuthor Mode
o Componen..
e : Library:
File Edit View Tools Help =
= = — = — aultComponents
¢ Mz
@ 7 Power Compaonents:
© [ Engine 8l (AnimatedPanel
& [ TypesDemanstration BaseSimComponent
& [ SIMULATION ComponentView
¢ vl CubicviewPanel
. 9 3 Main . . | _ N DialogManager
SimAuthor — @ [ Fasition N DialogType
Toolset & [ DIALOGS

KnobPanel
(ool top_panel C A MultimeterDisplay
D title I . =l MultimeterPanel
[ ican - : 3 - . OnOffPanel
[ show e —  — == LT
& 7 Seriptzansale 5 PushButtonPanel

: Properties:

P

Name: M1117.U1
Type: com.areahme.simmodel.BaseSi
Value: UI

SimLib Component Selector

FIGURE 7: SimAuthor Toolset - Main Windows

SimWindows, which can be one to many for each simulation, are used to display the design of the
simulation being created or modified.

SimAuthor Toolset contains the hierarchies that display the data model and structure of the
simulation under development. The Toolset remains open on the desktop at all times.

Component Selector contains the available libraries and SimComponents that are needed to design
the simulation. The Selector can be viewed or hidden when using the toolset.

All of the main windows can interact with each other when integrating SimComponents into a simulation.

Utilizing all three windows when designing the simulation allows you to view the design of the simulation
from a visual perspective and from a data model perspective.
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Setting up a New Simulation

After starting SimAuthor, you can create a new simulation.

To create a new simulation:

1.

From the Launcher Menu bar, click File and select New.

The SimWizard appears.

= SimWizard

Project Settings

Project name: | |

Directony: |C:Isimulati0nsI |

FIGURE 8: SimWizard
Enter a Project name for the new simulation.

NOTE: The Name will appear at the top of the simulation windows, and the Short name is used to
label the simulation root. *

Enter the Directory of where to house the simulation files.

NOTE: In the Directory field, the project folder is automatically populated when you enter the
Project name. You can change it accordingly.
Choose one of the following options:
* To continue to the next screen of the SimWizard, click Next and continue to step 5.

e To enter more information regarding the XML files, click Advanced. The Advanced Project
Settings screen appears. Enter the desired names for the Main XML file, Interface XML file,
Model XML file, and Scripting file. Click Next and continue to step 5.

» To set the remaining project settings (splash screen, etc.) to the default settings, click Finish.

In the Simulation Settings screen, enter the Splashscreen image in the field or click the Browse button
to navigate to the location of the image.

For the Number of windows, enter the number of windows in the field or use the up and down buttons
to enter the number of windows.

NOTE: The number of windows and the names can be modified later.

Choose one of the following options:
* To continue to the next screen of the SimWizard, click Next and continue to step 8.
* To return to the previous screen, click Previous.
* To set the remaining settings (SimWindow settings) to the default settings, click Finish.
In the SimWindow Settings screen, enter the following information for each of the SimWindows:
» Title. Enter the title that will be displayed in the title bar of the window.
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9.

Bounds. Enter the bounds of the SimWindow, in pixels.

Choose one of the following options:

NOTE:

To return to the previous screen, click Previous.

To complete the setup of the new simulation, click Finish.

Name. Enter the name of how it will be referred to in the simulation.

Show at startup. Use the drop-down menu to set if the SimWindow appears when the
simulation is opened. Select True or False.
Exit on close. Use the drop-down menu to set if the SimWindow should close when the
simulation is exited. Select True or False.

To enter more information for additional SimWindows, click Next and repeat step 8 until all of

the SimWindows have been set.

If the setup of the new simulation failed, refer to the “Troubleshooting” on page 139 for more
information and assistance.

10. The newly created simulation and its associated files and SimWindows appear. From here, you can:

Viewing the Properties of the Simulation

View the pertinent properties for the simulation. See “Viewing the Properties of the
Simulation” below.

Add SimWindows. See “Managing the SimWindows” on page 23. *
Add SimComponents. See “Managing the SimComponents” on page 27.

Define the behavior of the simulation through Script Functions. See “Defining Behavior Using
Script Functions” on page 41.

After you set up and create a new simulation, you can view the properties of the simulation at any time.
In the SimAuthor Toolset window, in the Menu bar, click File and select Properties.

1.
2.

The Simulation Properties window appears.

Simulation Properties

Name : M1117

Directory : C:\source'simulationsplatypusim1117demobuild

Splash Image : splashScreen.jpg
Humber of windows : 2

Simulation Definition file:
-- m1117demo.zml

Configuration files:
-- model.xml

-- interface.zml

-- sCripting.xmil

Loaded libraries:
-- DefaulkComponents

-- 3DComponents

3

FIGURE 9: Simulation Properties Window
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The Simulation Properties window displays the Name, Directory location, Splash Image used for the
splash screen, Number of windows, Simulation Definition XML and Configuration files, and
available libraries for the current simulation under development.

3. To close the Simulation Properties window, click OK.

Saving a Simulation

In the SimAuthor toolset, you can save the simulation’s design changes at any time while the simulation is
under development.

1. In the Menu bar of the SimAuthor Toolset window, click File and select Save Simulation.

2. After saving the simulation, you can:

*  Continue to modify the SimComponents, SimWindows, or Script Functions. Refer to the
chapters in this user guide for assistance.

* Restart and test the simulation. See “Testing the Simulation” on page 47.

*  Close the simulation and exit SimAuthor. See “Closing a Simulation” on page 19 and “Exiting
SimAuthor *” on page 21.

Closing a Simulation

To close a simulation that is currently open in the SimAuthor toolset:
1. In the Menu bar of the SimAuthor Toolset window, click File and select Close.
The current simulation and its associated files and windows closes, and the Launcher reappears.
2. From the Launcher, you can:
» Exit the SimAuthor toolset. See “Exiting SimAuthor *”” on page 21.
*  Open another simulation. See “Opening an Existing Simulation” below.

Opening an Existing Simulation

1. From the Launcher Menu bar, click File and select Open.
An Open window appears.

2. Navigate to the location of the simulation to be opened and click Open.

Eﬂpen
Look In: |chunﬁg v| @ @ @ @E

[ battery.xml [} model.xmi
[ interface-no3d.xml [ scripting.xmi
D interface.zml

D log.properties

D m1117demo-no3d.zml

D mi1 1i'demu..xr'nll '

D metaui.xml
File Name: |m111?dem0.xml 1 |
Files of Type: | All Files - |

Open || Cancel |

FIGURE 10: Open Window
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3.

NOTE: Only one simulation can be opened at any time.

The simulation’s associated files, SimAuthor Toolset window, and the SimWindow(s) appear.
From here, you can:
*  Create new or modify the SimWindows. See “Managing the SimWindows” on page 23.
* Add, edit, or delete the SimComponents. See “Managing the SimComponents” on page 27.

* Define the behavior of the simulation through the Script Functions. See “Defining Behavior
Using Script Functions™ on page 41.

Linking to an Existing Simulation*

To open a simulation whose files have been copied onto a computer or to open a simulation created on a
network drive, you can use the SimAuthor toolset to link to an existing simulation. Linking consists of
navigating to an existing simulation directory to make it visible for opening.

1.

From the Launcher Menu bar, click File and select Link.

A Windows file dialog box appears

Navigate to the desired drive and directory tree to find the simulation.
Select the desired simulation and click OK.*

The toolset opens the associated files, relevant SimWindow(s), and SimAuthor Toolset window of the
selected simulation.

From here, you can:
* Manage the SimWindows. See “Managing the SimWindows” on page 23.
* Manage the SimComponents. See “Managing the SimComponents” on page 27.

*  Define the behavior of the simulation through the Script Functions. See “Defining Behavior
Using Script Functions” on page 41.

Copying an Existing Simulation*

To copy or clone an existing simulation and its associated files, SimWindow(s), and SimComponents:

1.

From the Launcher Menu bar, click File and select Clone.
A dialog box appears with a list of available simulations to copy.
Select a simulation and click OK.*

A dialog box appears. Enter the name for the simulation and navigate to the location of where you want
to place the simulation. Click OK.*

The newly copied simulation appears in the list of available simulations.*

Deleting an Existing Simulation*

To remove an existing simulation and all of the files associated with that simulation:.

1.

From the Launcher Menu bar, click File and select Remove.
A dialog box appears with a list of simulations.
Select the desired simulation from the list and click OK.*
A confirmation dialog box appears.
Choose one of the following options:
¢ To remove the simulation, click Yes.
* To disregard the deletion and return to the Launcher, click No.
When the simulation is deleted, the simulation no longer appears in the list of available simulations.

20
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Viewing Past Simulations*

The SimAuthor toolset allows you to view a list of the past four simulations that were recently opened. The
most recent simulation appears at the top of the list. These simulations could be simulations that are under
development or were recently completed. Refer to the following steps to view the list of past simulations.

1. From the Launcher Menu bar, click File and, at the bottom of the File drop-down menu, view the list of
simulations that were last opened.

2. Select a simulation from the drop-down menu to open that simulation.

The files associated with the selected simulation appear in the SimAuthor Toolset and the
SimWindow(s). From here, you can modify the simulation accordingly. Refer to the chapters in this
user guide for assistance.

Accessing SimAuthor Help
SimAuthor Help can be used at any time for assistance for any SimAuthor function. Access the Help files
from the Launcher or from a SimAuthor window.
To access SimAuthor Help:
1. In the Menu bar, click Help and select SimAuthor Help.
The SimAuthor Help window appears.
2. The following search options are available in the right pane:
*  Click the Table of Contents tab to search for a specific chapter or sections.*
e Click the Index tab to search through an alphabetized list of the words and section headings.*

*  Click the Search tab to enter a keyword and allow the Help system to search through the
guide’s text.*

3. To close the Help system, click the Close button in the upper right corner of the window.

Accessing SimLibs Help

SimAuthor Help can be used for assistance for any SimLib SimComponents function and can be accessed

from the Launcher or from a SimAuthor window.

To access SimLibs Help:

1. In the Menu bar, click Help and select SimLib Help.

The SimLib Help window appears.

2. The following search options are available in the right pane:
* Select the SimLib and then select the SimComponent Name from an alphabetized list.*
e Select the SimComponent name from a unified, alphabetic list from all of the SimLibs.*
* Select from a categorized list of SimComponents. *
» Use the Search tab to enter a specific name or any text specific to the SimLib.*

*  Click More in the Component Selector to view the SimComponent’s short and long name,
description, default simulation properties, inherent properties and default initial values, Java
class name and class path, Java methods exposed, and Usage notes.*

3. To close the Help system, click the Close button in the upper right corner of the window.

Exiting SimAuthor *

To exit the SimAuthor toolset, from the Launcher Menu bar, click File and select Exit. The SimAuthor
toolset and the Launcher close.
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caarters  Managing the SimWindows

After you set up a new simulation or open an existing simulation, you can continue to the process of creating
SimWindows for the simulation.

) . Step 4: . .
. Step 2. Step 3: X Step 5: Step 6:
Geﬂ?lg"gt;ﬁed Managing the Managing the Defining the Testing the Deploying the

. . behavior using imulati ; :
SimWindows SimComponents| script functions simulation simulation

N;z;iatithe SIITILI|B..tIOI"I Mode PER| AT Edit the
imAuthor vs. SimAuthor SimWindow to SimWindow

hierarchies Mode the simulation Properties

Control View or Hide Delete a
Create a new SimWindows the SimWindow

SimWindow : i from the
from script SimWindows simulation

FIGURE 1: Designing a Simulation - Managing the SimWindows

SimWindows are an integral part of a simulation because they display the multiple views of a simulation. A
simulation currently under development may have any number of SimWindows to display different views,
such as the interaction between hardware and software components. The SimAuthor toolset allows you to
view the graphical layout of the SimComponents in the SimWindows and to toggle between Simulation and
SimAuthor mode to alter the look and feel and to test the SimComponents with user input.

NOTE: Each SimWindow may independently be put into SimAuthor or Simulation mode.
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Alternating between Simulation Mode and SimAuthor Mode

The SimAuthor toolset offers the Simulation and SimAuthor mode feature to assist you in creating and
maintaining simulations. The SimAuthor Mode is mainly used for the design of a simulation because it
allows you to drag and drop SimComponents onto the SimWindow and to modify the look and feel of the
simulation. After the design of the simulation is complete, Simulation Mode allows you to test the
SimComponents in a running simulation through user input. Simulation Mode does not allow you to make
design changes from the SimAuthor Toolset.

To switch the active SimWindow between Simulation Mode and SimAuthor Mode, there are two options:
e Hold down the CTRL+SHIFT+A keys on the keyboard.

e In the Menu bar, click SimWindows and select <SimWindow> Mode. *

In SimAuthor Mode, the title bar will state “SimAuthor Mode: <Simulation Name>"" and a SimAuthor icon
is used in the title bar to distinguish between the two modes.

2% SimAuthor Mode - M1117 ASV

FIGURE 2: SimAuthor Mode - Title Bar of the SimWindow

In this mode, you can:

* Highlight an element in the SimAuthor hierarchies by holding down CTRL + SHIFT and clicking
on a visual element in the SimWindow.

* Drag a SimComponent from the Component Selector into the SimWindow and insert an instance of
that SimComponent into the simulation. The default image of the SimComponent appears in the
SimWindow, and the SimComponent Property Editor automatically opens.

In Simulation Mode, the name of the simulation appears in the title bar of the SimWindow.

2 M1117 ASV

FIGURE 3: Simulation Mode - Title Bar of the SimWindow
In this mode, you can:
» Enter values into the fields, if any.

*  Push, pull, or toggle the buttons in the running simulation, if any.

Adding a New SimWindow*

To add a new SimWindow to the simulation:
1. In the Menu bar of the SimAuthor Toolset window, click SimWindow and select New. *
A dialog box for the SimWindow appears.
2. Enter the following information for the SimWindow:
» Title. Enter the title that will be displayed in the title bar of the window.
* Name. Enter the name of how it will be referred to in the simulation.
*  Bounds. Enter the bounds of the SimWindow, in pixels.

* Show at startup. Use the drop-down menu to set if the SimWindow appears when the
simulation is opened. Select True or False.
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3
4,

» Exit on close. Use the drop-down menu to set if the SimWindow should close when the
simulation is exited. Select True or False.

Click OK.*
The new SimWindow with the defined settings appears in the simulation. From here, you can:

* Add SimComponents to the SimWindow. See “Managing the SimComponents” on page 27.

*  View the properties of the SimWindow. See “Viewing Properties of a SimWindow” below.

Viewing Properties of a SimWindow+*

To view and edit the properties of the current SimWindow, refer to the following steps.

1.
2.

3.

In the Menu bar of the SimAuthor Toolset window, click SimWindow and select Properties.*
The Properties window for the SimWindow appears and displays the following information:
« Title. The title that is displayed in the title bar of the window.
* Name. The name of the window, as it appears in the simulation.
e Bounds. The boundaries of the SimWindow, in pixels.
* Show at startup. Determines if the SimWindow appears when the simulation is opened.
» Exit on close. Determines if the SimWindow should close when the simulation is exited.

To close the Properties window, close OK.

Deleting a SimWindow+

To delete a SimWindow from the simulation, refer to the following steps.

1.

2.

In the Menu bar of the SimAuthor Toolset window, click SimWindow and select Delete.
A confirmation dialog box appears.
Choose one of the following options:
¢ To delete the SimWindow, click Yes.
* To disregard the deletion and keep the SimWindow, click No.
The deleted SimWindow no longer appears in the simulation.

Viewing/Hiding SimWindows

To view or hide a SimWindow in the simulation:

1.
2.

In the Menu bar of the SimAuthor Toolset window, click View.

At the bottom of the View drop-down menu, select a SimWindow name from the list of SimWindows to
view or hide.

The simulation changes according to your selection.

Controlling SimWindows from Script+

SimAuthor User’s Guide
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cuarters  Managing the SimComponents

After you’ve created a new simulation or opened an existing simulation, you can begin to create, modify,
and monitor the simulation’s appearance and behavior in the SimWindows.

. . Step 4: .
: Step 2: Step 3; SPas Step 5: Step 6:
Getlﬁtgegt;r-‘ted Managing the Managing the Defining the Testing the Deploying the

: : . behavior using simulation : ¥
SimWindows SimComponents script functions simulation

Move the View the Delete a

SimComponent details of a SimComponent
SimComponent

. Add a Edita
SimComponent SimComponent

Set and Edit Attach Add Delete a
Inherent graphics to Simulation Simulation

Properties snﬁréeo\rﬁ;gﬁlem Properties Property

FIGURE 1: Designing a Simulation - Manage the SimComponents

To manage the look and feel of the simulation and to define the behavior of the SimComponents, modify the
Visual SimComponents and their properties. To manage how the simulation behaves and how the simulation
reacts with user input, modify the Model SimComponents. Refer to the SimLibs reference material in the
“SimLib Tables” on page 75 to view detailed information about all of the SimComponents. Integrating
SimComponents into a simulation can take place in a SimWindow or in the SimAuthor hierarchies. The
SimAuthor toolset also provides a drag-and-drop feature for easier integration.
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SimAuthor Hierarchies

The SimAuthor hierarchies display the organization of the SimWindows, Model SimComponents, Visual
SimComponents, and the internal SimComponents associated with the internal simulation structure. The
hierarchies appear in the SimAuthor Toolset window.

E Real¥ue SimAuthor Toolset
File Edit View Tools Help

@ CIM1117
@ [ Power
& ] Engine
E"IjT\_.rpesDemunstratinn
@ [ SIMULATION
e

~Component

Name: M1117
Type: comoreahme.simmodel.BaseSimComponent
Yalue: M1117

FIGURE 2: SimAuthor Toolset Window - Hierarchies

The SimAuthor hierarchies are currently divided into the following areas:

Data Model and Simulation State - At the top level, the internal simulation structure contains the
data models and the states of the simulation that are necessary to run the overall simulation. For
example, if power needed to be on and an engine needed to be running in order for the simulation to
be running, a Power folder and an Engine folder could be created to relay this requirement. The
state property of Power would be ON, and the state property of Engine could be RUNNING.

SIMULATION - A part of the internal simulation structure in the SimAuthor hierarchies that is
automatically generated for every simulation. This folder contains the system properties, such as
plugins, SimComponent libraries, and modules, that are available for the simulation. When creating
or modifying a simulation, this folder is not normally used, but modifications to the internal
structure can be made through scripting only.

UI - The main folder used to modify all of the SimComponents in the simulation. This folder
controls the look and feel, user input values, functionality, triggers, and states of the simulation. In
the hierarchies, the SimComponents are broken down into different levels of simulation properties
and script functions. Modifications to the UI can be made in the SimAuthor Mode SimWindow or in
the hierarchies.
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Navigating the Hierarchies

Use the following conventions to navigate the hierarchies:

To expand the entire hierarchy to SimComponent, Property, or Script Function levels, click View in
the Menu bar and select Expand All

To minimize the entire hierarchy, click View in the Menu bar and select Collapse All.
To expand or minimize individual levels of the hierarchies, click the + or - icons accordingly.

To view the Property Pane, click View in the Menu bar and select the checkbox for Show Property
Pane.

To hide the Property Pane, click View in the Menu bar and de-select the Show Property Pane
checkbox.

When the tree expands, the SimComponent’s properties appear in red. When a SimComponent property is
selected from the tree, the tree expands to include the script functions (in blue) triggered for each property.
The Value and Scripts associated with that script function appear in the Property Pane.

3 RealVue SimAuthor Toolset g@]g|
File Edit Yiew Tools Help
e dul
@ [ Main
©- [ Pasition
@ O top_panel
@ [ SubsystemDemaonstration
@ [T wiorld
@ [T battery
@ [ zoompanel
@ [ deznomedview
@ [ zoomedview
& [ tachormeter
& [ contral_panel
@ I master_power_led
D panellmage
Oy on
Q@ = master_power_toggle
D panellmage
@ CJon
D powersState
@ 7 ignition_toggle

Component

Hame: M1117.Ul.Main.top_panelWWorld
Type: com.reahue.sim.components.java3d.WorldPanel
Value: World

FIGURE 3: SimAuthor Toolset Window - Expanded Hierarchy

Finding a SimComponent

The SimAuthor toolset provides a Find feature to search for SimComponents within the hierarchies of the
simulation.

1.

To find a SimComponent, in the SimAuthor Toolset Menu bar, click Edit and select Find.

The Find window appears.
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2. Enter or select the following information:
* In the Find what field, enter the entire or part of the name of the SimComponent.

3.

4,

Backward accordingly.

To search for the text as written in the field, select the Match case checkbox.
To search for all of the text written in the field, select the Match whole word checkbox.

To search forward or backward from the current location in the hierarchies, select Forward or

Find what: |1|3p panel

(¥l Match case

Direction

® Forward ' Backward

[¥] Match whole word

Find Next

the hierarchies.

FIGURE 4: Find Window

Click Find Next to begin the search.
The system searches for the text in the SimAuthor hierarchies. Results of the search are highlighted in

% RealVue SimAuthor Toolset [Zl[ﬁl[ﬁ_?l

File Edit View Tools Help
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@ 3 SIMULATION
¢ Cduw
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& 3 DIALOGS
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~Component

Hame: M1117.ULMain.top_panel
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FIGURE 5: SimAuthor Hierarchies - SimComponent Search

Choose one of the following options:
To continue the search, continue clicking Find Next until you find the SimComponent you are

searching for.

To end the search, click Close.
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Managing the Visual SimComponents

The characteristics of the user interface and the look and feel of the simulation are defined with Visual
SimComponents, such as toggle buttons, menus, and switches. SimComponents are made up of properties,
script functions, values, types, and rules and restrictions.

Managing the SimComponents consists of:
* Adding, editing, and/or deleting properties of a SimComponent or the entire SimComponent
*  Defining the states of the SimComponent

To make the changes, use the SimAuthor hierarchies or the SimWindows. Changes made in the hierarchies
or in the windows are automatically reflected in the other. To view more information about each
SimComponent, refer to the “SimLib Tables” on page 75. In the tables, you will find information about the
available libraries and SimComponents, their available properties and java class, and how they can be used
within a simulation.

Viewing the details of a Visual SimComponent

When a SimComponent is selected in the hierarchical tree, the Property Pane at the bottom of the window
displays the SimComponent’s Name, Type, and Value. The tree also expands to include the
SimComponent’s properties (in red). When a SimComponent property is selected from the tree, the tree
expands to include the script functions (in blue) triggered for each property. The Value and Scripts
associated with that script function appear in the Property Pane. To add, edit, or delete a SimComponent, see
the sections below.

Adding a Visual SimComponent

To add a Visual SimComponent to the simulation:

1. In the Component Selector window, use the Library drop-down menu to select the desired SimLib.

=~ Component Selector g@g|

Librans
DefaultComponents M

DefaultComponents
3DComponents %

BaseSimComponent
Componentyiew
CubicviewPanel
DialogManager
KnobPanel
MultimeterDisplay
MultimeterPanel
MultipleViewContainer

l

Properties:

FIGURE 6: SimLibs’ Component Selector - Library Drop-down Menu
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When selected, the available SimComponents for that SimLib appear in the Components section.

2. To view the full name, description, package, and library of each SimComponent in the Property Pane,
select the desired SimComponent from the list.*

NOTE: For more information regarding which SimComponent to select and how it can be used in the

simulation, see “SimLib Tables” on page 75.

3. To add the SimComponent to the running simulation, choose one of the following options:

In the Component Selector, drag the SimComponent from the Selector and drop it into a
SimWindow. Make sure the SimWindow is in SimAuthor Mode. A default for the
SimComponent appears in the SimWindow, see the red circle in figure below.

NOTE:

> = Com ponent Selector

Libranr
¥ | DefaultComponents

Comy "
Sequence
SimFrame

[i§l SimPanel
SimWindow

Zt.J.l.J"r.nPaneI
Zoomiiew
dl | ZoomablePanel

Properties:

FIGURE 7: SimAuthor Mode and Component Selector

If the involved SimWindow is not in SimAuthor Mode, the SimWindow is automatically
placed into that mode when the SimComponent is added.

In the Component Selector, drag the SimComponent from the Selector and drop it into the
SimAuthor hierarchies.*

In the SimAuthor Mode SimWindow, use the mouse to select an area of the window to place
the SimComponent. You can change the location later. A default for the SimComponent
appears in the SimWindow, see the red circle in figure above.
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E TopglePanel

The Property window with the specified SimComponent’s name in the title bar appears with three tabs:
Attributes, Panellmage, and PropertyLink.

cursorFileMame:

cursorPoint:

imagelndex:

layer:

tiled: b

[4]

maxvalue: | -
CUrsor:

Submit || Cancel |

FIGURE 8: Property Window

Setting the Inherent Properties

4.

Attaching Graphics to a SimComponent

In the Attributes tab of the Property window, enter the required information for the specified
SimComponent. Properties displayed will differ according to the SimComponent. Refer to the “SimLib
Tables” on page 75 for the property definitions and available attributes and values.

5. Click the Panellmage tab to assign an image to the SimComponent. To enter an image, click New Row.
6. A new row appears in the table. Click within the fileName field to enter the filename of the image.

=~ ComponentView

Hew Row
fileMame | index
animage.png [1] |
Submit | ‘ Cancel
FIGURE 9: Property Window - Panellmage Tab
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7. Click within the index field to enter the value of the image, usually 1 or 0.

NOTE: If the SimComponent has more than one image, add another row and enter the filename and
the value.
Adding a Property Link to a SimComponent
8. Click the PropertyLink tab to set the property links for the SimComponent.
9. Click within the dst field to enter the destination of the link.
10. Click within the sre field to enter the source of the link.
NOTE: Property links are used as a direct mapping between two properties. The source of the link is

the property being watched. The destination link is the property that’s going to change when
the source property changes.

11. Choose one of the following options:
* To save and add the SimComponent to the simulation, click Submit.
* To close the Property window without adding the new SimComponent, click Cancel.

The Property window closes, and you can view the new SimComponent’s name in the SimAuthor
hierarchies or in the SimWindow.

Editing the Inherent Properties

Inherent properties are attributes of a SimComponent that typically reflect static, but configurable,

characteristics, such as background color and bounds.

1. To edit the inherent properties of a SimComponent, first select the SimComponent to be modified.
Choose one of the following options:

* Inthe SimAuthor hierarchies, select a SimComponent from the tree, right-click, and select Edit
Definition from the shortcut menu.

* In the SimAuthor hierarchies, double-click a SimComponent from the tree. *

The Property window for the SimComponent appears with the SimComponent’s name in the title bar.

2. Edit the information for the specified SimComponent in the Attributes, Panellmage, and PropertyLink
tabs accordingly. Properties displayed will differ according to the SimComponent. Refer to the “SimLib
Tables” on page 75 for the property definitions and available attributes and values.

Changing the Graphic of a SimComponent

3. Click the Panellmage tab to change the image of the SimComponent.

4. Click within the fileName field to change the name of the image. To enter an additional image, click
New Row and enter the name of the image in the fileName field.

5. Click within the index field to change or enter the value of the image, usually 1 or 0.
NOTE: If the SimComponent has more than one image, add another row and enter the filename and
the value.
Changing the Property Links of a SimComponent
6. Click the PropertyLink tab to change the property links for the SimComponent.
7. Click within the dst field to change the destination of the link.
8. Click within the src field to change the source of the link.
NOTE: Property links are used as a direct mapping between two properties. The source of the link is

the property being watched. The destination link is the property that’s going to change when
the source property changes.
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9. After editing the SimComponent, choose one of the following options:
» To save the changes to the inherent properties, click Submit.
* To close the window without saving the property changes, click Cancel.

The Property window closes, and you can view the SimComponent changes in the SimAuthor
hierarchies or in the SimWindow.

Editing the Simulation Properties

When editing a Visual SimComponent, you can add or delete the simulation properties. Simulation
properties are attributes that reflect the user interface characteristics and states of a SimComponent, such as
toggle up/down and enable/disable. Scripting against a set of simulation properties for a SimComponent
specifies the simulation’s behavior.

Adding a Simulation Property

You can only add a simulation property to SimComponents that are extensible.* To add a simulation
property to a SimComponent:

1. Select the desired SimComponent. Choose one of the following options:

* In the SimAuthor hierarchies, select a SimComponent from the tree, right-click, and select
Insert Property from the shortcut menu.

* In the SimAuthor window, in the Menu bar, click Insert and select Property.*

The Insert Property window appears.

E Insert Property g@gl
Type: (Boolean ¥

Hame: | |
Initial Value: |false ¥
‘ OK || Cancel |

FIGURE 10: Insert Property window

2. Enter the following information for the simulation property:
* Type. Use the drop-down menu to select Boolean, Double, Int, Reference, String for the
property type.
* Name. Enter a name for the property.
« Initial Value. Use the drop-down menu to select True or False for the initial value.
3. Choose one of the following options:

» To save the new property information, click OK. The Insert Property window closes, and you
can view the property in the SimAuthor hierarchies.

* To disregard the new property, click Cancel.* The Insert Property window closes without
confirming the cancellation.
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Deleting a Simulation Property

When a property is deleted from a SimComponent, any attached scripts triggered by the properties are also

deleted. To delete a simulation property, refer to the following steps.

NOTE: You can only delete a simulation property from SimComponents that are extensible.

In the SimAuthor hierarchies, select the desired SimComponent and Property.

2. To remove the property, press the DELETE key* or right-click and select Delete.
A confirmation dialog box appears asking to confirm the deletion of the property and its triggers.

3. Choose one of the following options for the dialog box:

* To delete the simulation property from the SimComponent, click Yes. The dialog box closes,

and the property it removed from the SimAuthor hierarchies.

* To keep the simulation property, click No. The dialog box closes, and the property remains in

the SimAuthor hierarchies.

NOTE: Any remaining triggered script referencing the deleted property should be marked as being in

€ITOor.

Moving and Resizing a Visual SimComponent

After creating a Visual SimComponent and attaching a graphic to the SimComponent, you can move and
resize the image in the SimAuthor Mode of a SimWindow. The SimComponent Move Tool provides fine-

grained control of the X-Y placement of the Visual SimComponent.

1. Select the desired SimComponent to move/resize. Choose one of the following options:

* In the SimAuthor hierarchies, select the SimComponent and then right-click and select Move/

Resize Component from the shortcut menu.

* In the SimAuthor hierarchies, select the SimComponent and then in the Menu bar, click Edit

and select Move/Resize Component.

e Inthe SimWindow, hold down CTRL+SHIFT and then click the Visual SimComponent in the

SimWindow. *

The Move/Resize window appears with a table that includes the X-Y pixel coordinates and the height

and width of the image in pixels.

3 Move/Resize M1117.Ul.Main.top_... [= |[B][X]

® Move () Increase size ' Decrease size

valle

140
67

narme
i
<
wricith
height
OK H Cancel ‘

FIGURE 11: Move/Resize window
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TIP: Open the SimWindow in SimAuthor Mode and place the Move/Resize window next to the
SimWindow to view the moving and resizing of the image as you make them.

To Move the SimComponent
2. Select the Move option button, and choose any of the following options:

» Enter the desired X and Y values in the Value fields and press ENTER.

*  Click the up and down arrows to incrementally move the y coordinate.

*  Click the left and right arrows to incrementally move the x coordinate.
To Make the SimComponent Image Larger
3. Select the Increase size option button and choose any of the following options:

» Enter the desired width and height in the ficlds and press ENTER.

*  Click the left, right, up and down arrows to incrementally increase the image size.
To Make the SimComponent Image Smaller
4. Select the Decrease size option button and then:

* Enter the desired width and height in the fields and press ENTER.

*  Click the left, right, up, and down arrows to incrementally decrease the image size.
5. After the changes, choose one of the following options:

* To temporarily apply the changes to the SimWindow, click Apply.

» To reset the image size and location to its original state, click Reset.

The SimWindow applies the changes to the image accordingly.

6. Choose one of the following options:

* To save the image changes, click OK.

e To disregard the image changes, click Cancel.

The Move/Resize window closes, and you can view the SimWindow for the changes to the image.

Deleting a Visual SimComponent

When a SimComponent is deleted from a simulation, the SimComponent, all of its properties, and any
attached scripts triggered by the properties of this SimComponent are also deleted. Refer to the following
steps to delete a Visual SimComponent from the simulation.

1. Select the desired SimComponent to be deleted. Choose one of the following options:

* In the SimAuthor hierarchies, select the SimComponent and then right-click and select Delete
from the shortcut menu.

e In the SimAuthor hierarchies, select the SimComponent and then press the DELETE key. *

* In the SimAuthor hierarchies, select the SimComponent and then in the Menu bar, click Edit
and select Delete. (This is for extensible SimComponents only.) *

A confirmation dialog box appears.
2. Choose one of the following options for the dialog box:

* To delete the SimComponent, click Yes. The dialog box closes, and the SimComponent and its
properties are removed from the SimAuthor hierarchies and from the SimWindow.

* To keep the SimComponent, click No. The confirmation dialog box closes.

NOTE: Any remaining triggered script referencing the deleted SimComponent should be marked as
being an error.
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Managing the Model SimComponents

A Model SimComponent is a non-visual element of the abstract model of a simulated system. Templates for
the Model SimComponents can be used to define the functional aspect of the simulation, such as user input
values and triggers for the different states of the simulation.

Managing the SimComponents consists of:
» adding, editing, and/or deleting properties of a SimComponent or the entire SimComponent.
e defining the states of the SimComponent.

To make the changes, use the SimAuthor hierarchies or the SimWindow. Changes made in the hierarchies or
in the window are automatically reflected in the other. To view more information about each
SimComponent, refer to the “SimLib Tables” on page 75. In the tables, you will find information about the
available libraries and SimComponents.

Adding a Model SimComponent*

Adding a Model SimComponent in the SimAuthor toolset in similar to adding a Visual SimComponent
except that a visual representation of the SimComponent is not available. The Component Selector contains
a list of Visual and Model SimComponents that can be added to a SimWindow.

1. Inthe Component Selector window, use the Library drop-down menu to select the desired SimLib.
When selected, the available SimComponents for that SimLib appear in the Components section.

2. To view the full name, description, package, and library of each SimComponent in the Property Pane,
select the desired SimComponent from the list.*

NOTE: For more information regarding which SimComponent to select and how it can be used in the
simulation, see “SimLib Tables” on page 75.

3. To add the SimComponent to the running simulation, choose one of the following options:

* In the Component Selector, drag the SimComponent from the Selector and drop it into a
SimWindow. Make sure the SimWindow is in SimAuthor Mode.

NOTE: If the involved SimWindow is not in SimAuthor Mode, the SimWindow is automatically
placed into that mode when the SimComponent is added.

* In the Component Selector, drag the SimComponent from the Selector and drop it into the
SimAuthor hierarchies.*

e In the SimAuthor Mode SimWindow, select a SimComponent from the Selector and then use
the mouse to select an area of the window to place the SimComponent. You can change the
location later.

NOTE: A default image for the SimComponent does not appear in the SimWindow.

The Property window with the specified SimComponent’s name in the title bar appears.

4. In the Property window, enter the required information for the specified SimComponent. Properties
displayed will differ according to the SimComponent. Refer to the “SimLib Tables” on page 75 for the
property definitions and available attributes and values.

5. Choose one of the following options:

* To save the SimComponent and add it to the simulation, click Submit. The Property window
closes, you can view the SimAuthor hierarchies for the added SimComponent.

» To disregard the addition of the SimComponent to the simulation, click Cancel. The Property
window closes.
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Editing the Simulation Properties

When editing a Model SimComponent, you can add or delete the simulation properties. Simulation
properties are attributes that reflect the user interface characteristics and states of a SimComponent, such as
toggle up/down and enable/disable. Scripting against a set of simulation properties for a SimComponent
specifies the simulation’s behavior.

Adding a Simulation Property
To add a simulation property to a Model SimComponent, refer to the following steps.
1. Select the desired SimComponent. Choose one of the following options:

* In the SimAuthor hierarchies, select a SimComponent from the tree, right-click, and select
Insert Property from the shortcut menu.

e In the SimAuthor window, in the Menu bar, click Insert and select Property.*
The Insert Property window appears.

2. Enter the following information for the simulation property:

» Type. Use the drop-down menu to select Boolean, Double, Int, Reference, String for the
property type.

* Name. Enter a name for the property.
+ Initial Value. Use the drop-down menu to select True or False for the initial value.

3. Choose one of the following options:

e To save the new property information, click OK. The Insert Property window closes, and you
can view the property in the SimAuthor hierarchies.

» To disregard the new property, click Cancel.* The Insert Property window closes without
confirming the cancellation.

Deleting a Simulation Property
When a property is deleted from a SimComponent, any attached scripts triggered by the properties are also
deleted. To delete a simulation property, refer to the following steps.
1. Inthe SimAuthor hierarchies, select the desired SimComponent and Property.
2. To remove the property, press the DELETE key* or right-click and select Delete.
A confirmation dialog box appears asking to confirm the deletion of the property and its triggers.
3. Choose one of the following options for the dialog box:

*  To delete the simulation property from the SimComponent, click Yes. The dialog box closes,
and the property it removed from the SimAuthor hierarchies.

* To keep the simulation property, click No. The dialog box closes, and the property remains in
the SimAuthor hierarchies.

NOTE: Any remaining triggered script referencing the deleted property should be marked as being in
error.
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Deleting a Model SimComponent

When a SimComponent is deleted from a simulation, the SimComponent, all of its properties, and any
attached scripts triggered by the properties of this SimComponent are also deleted. Refer to the following
steps to delete a Model SimComponent from the simulation.

1. Select the desired SimComponent to be deleted. Choose one of the following options:

* In the SimAuthor hierarchies, select the SimComponent and then right-click and select Delete
from the shortcut menu.

* In the SimAuthor hierarchies, select the SimComponent and then press the DELETE key. *

* In the SimAuthor hierarchies, select the SimComponent and then in the Menu bar, click Edit
and select Delete. (This is for extensible SimComponents only.) *
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FIGURE 12: Shortcut Menu - Delete
A confirmation dialog box appears.
2. Choose one of the following options for the dialog box:

*  To delete the SimComponent, click Yes. The dialog box closes, and the SimComponent and its
properties are removed from the SimAuthor hierarchies and from the SimWindow.

* To keep the SimComponent, click No. The confirmation dialog box closes.

NOTE: Any remaining triggered script referencing the deleted SimComponent should be marked as
being an error.
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carrers  Defining Behavior Using Script
Functions

When you have established the data model and structure of the simulation with SimWindows and defined
the look and feel with the SimComponents, you can customize how the simulation will behave. This chapter
provides an overview of scripting and how to create, edit, and delete script functions and script files.

. . Step 4: . .
. Step 2: Step 3: ; Step 5: Step 6:
Geﬂﬁl}egt;ﬁed Managing the Managing the Defining the Testing the Deploying the

SimWindows SimComponents IETTET Vg simulation

script functions simulation

Qverview of
Add a Script

Function

Scripting

Set and modify Edit a Script Delete a Script
triggers in the Function Function
XML file

FIGURE 1: Designing a Simulation - Defining the Behavior

Overview

Defining the behavior of a simulation takes place within the script functions of the SimComponents. The
behavior and the interaction between the SimComponents of a simulation is specified through scripting
language (Python) and XML (scripting.xml). Each SimComponent has simulation properties that describe
its possible states. The script statement defines the functions of a SimComponent and the parameters of the
functions. The script functions are then registered to an XML file and that file is used as the “glue” between
SimComponents and script functions.

A trigger is usually embedded within a script to watch for an event to occur. When the event occurs, a script
is triggered to initialize the script function to change the behavior of the simulation. There can be one to
many triggers within each script.
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Each script function has a name, a type (rule or restriction), one or more triggers, and a set of script
statements. In the SimAuthor toolset, script functions can be accessed and viewed through the Script Editor,
Script Console, and the Property Pane at the bottom of the SimAuthor hierarchies. In the SimAuthor
hierarchies, script functions appear as blue text.

Below is an example of a script function within a script file. There can be multiple functions within a script
file.

def led (component, change):
if model.ui.main.switchl.on == 1:

model.ui.main.LEDl.on = 1

model.ui.main.LED2.on = 1
else:

model.ui.main.LEDl.on = 0

model.ui.main.LED2.on = 0

“led” is the name of the script function. switchl, LED1, and LED2 are all SimComponents in the
simulation. “on” is the state of the SimComponent. When the switch is turned “on” by the user in a running
simulation, the system initiates the XML file. The trigger in this example is the user turning the switch on.
The XML file registers the trigger and finds the script file that is associated with that SimComponent and
trigger. The system then runs the “led” function and from there, the script tells “LED1” and “LED2” to be
turned on. If the switch is turned “o££” (value = 0), the “LED1” and “LED2” are also turned off (value = 0).
For more information about scripting, refer to “Using Python for Scripting” on page 59.

Rules and Restrictions

Rules and restrictions are two types of script functions used to determine when the script function occurs
within a simulation. A Rule is a type of script function that is triggered after a property change. A
Restriction is a type of script function that is triggered before a property change. In the SimAuthor toolset,
restrictions to a property are executed before rules are applied. Use the Script Function Editor feature to
define the rule or restriction of a script function.

Triggers

Triggers are used to initiate script functions and are required for any simulation. Use the Script Editor and
Script Link features in the SimAuthor toolset to connect SimComponents together and to define the flow of
a simulation.

Managing the Script Functions

Adding a Script Function

After you add a SimComponent to the simulation, add a script function to determine the behavior of the
SimComponent.

1. To add a script function to a SimComponent, choose one of the following options:
* In the SimAuthor hierarchies, in the Menu bar, click Insert and select Script Function.*

* In the SimAuthor hierarchies, select a SimComponent from the tree, and then select a property
within that SimComponent. Right-click on the property and select Insert Script from the
shortcut menu.

The Script Function Editor window appears.
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2.

To enter script information, choose one of the following options:

* In the Script Function Editor, enter the following information:

- Name. Enter a name for the script function that is unique for the entire simulation.
- Function. Enter the text for the script function.

- Triggers. The property selected when a script function is added is automatically
placed in the Trigger table. To define if the trigger is a rule or restriction, click within
the type field and select Rule or Restriction from the drop-down menu.

* In the SimAuthor hierarchies, select a property from the tree and drag the property into the
Function script text area or into the Triggers area, accordingly. The fully qualified name of the
property appears in the script area or the Triggers table.

* In the SimAuthor hierarchies, select a property from the tree and then press CTRL+C or right-
click and select Copy from the shortcut menu to copy the property’s name. Return to the Script
Function Editor and press CTRL+V to paste the property into the script text editing area or into
the Triggers table, accordingly.

-t Script Function Editor

Name: |onhewPanel2Changel |

Function:

def onMewPanel2Changezomponent, change):

Triggers:

Trigger | Type |
w1117 UlMaintop_panelnewPanel2 Rule

OK | ‘ Cancel

FIGURE 2: Script Function Editor

NOTE: Additions made in the Script Function Editor also appear in the hierarchies in the related
property triggers. The same script function appears in the hierarchy under each of the property
triggers identified.

Choose one of the following options:
* To verify and save the new script function, click OK.*

* To close the Script Function Editor window without adding the new script function, click
Cancel.

NOTE: Iferrors are found during the validation of the script function, a dialog box appears with the
list of errors. Resolve the errors and return to Step 2.

The Script Function Editor window closes.
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Editing a Script Function
1. To edit a script function to the simulation, choose one of the following options:
* In the SimAuthor hierarchies, double-click on a Script Function in the tree.*

* In the SimAuthor hierarchies, select a SimComponent, a property, and its Script Function.
Right-click and select Edit Definition from the shortcut menu.
The Script Function Editor appears.
2. In the Script Function Editor, choose one of the following options:

» Edit the following information accordingly:

- Name. Modify the name of the script function. The name must be unique for the entire
simulation.

- Function. Edit the text for the script.

- Triggers. The property selected when a script function is inserted is automatically
placed in the list. To edit if the trigger is a rule or restriction, click within the Type
field and select Rule or Restriction from the drop-down menu.

* In the SimAuthor hierarchies, select a property from the tree and drag the property into the
Function script text area or into the Triggers area, accordingly. The fully qualified name of the
property appears in the script area or the Triggers table.

* Inthe Sim Author hierarchies, select a property from the tree and then press CTRL+C or right-
click and select Copy from the shortcut menu to copy the property’s name. Return to the Script
Function Editor and press CTRLA+V to paste the property into the script text editing area or into
the Triggers table, accordingly.

To Delete a Trigger
3. Inthe Triggers area, select a trigger from the table.
4. Click the Delete button.
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FIGURE 3: Script Function Editor - Delete a Trigger
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5. Choose one of the following options:

e To save the modified function information and close the Script Function Editor window*, click
OK.

* To disregard the changes and close the Script Function Editor window, click Cancel.

Deleting a Script Function*

1. To delete a script function from the property of a SimComponent, in the SimAuthor hierarchies, select a
SimComponent, a property, and its Script Function.

2. Right-click and select Delete from the shortcut menu.*
A dialog box appears asking to confirm to deletion.

3. Choose one of the following option in the dialog box:

* To delete the script function, click Yes. The Script Function no longer appears in the
SimAuthor hierarchies.

* To keep the script function, click No. the Script Function remains in the SimAuthor hierarchies.

NOTE: If the script function had multiple triggers, it is also deleted in the hierarchy.

Managing the Script Files

Within a simulation, you can have multiple script files. Each script file contains one script function. The
Script Editor is used to maintain the script files.

Creating a Script File

1. Open the Script Editor from the SimAuthor Toolset window. In the Menu bar, click Edit and select
Script Editor.

The Script Editor window appears. If there are multiple script files within the simulation, the bottom of
the window contains tabs for the separate script files.

X Script Editor, - batteryLED. py (=] |§|
File Edit

2 def batteryLED|component, change):

3 if M1117.0I.Main. top_panel.battery.battery large.battery mview.front.poweriwitch.on == L:

4 M1117.UI.Main. top_panel.battery.battery large.battery mview.front.LED.on = 1

5 else:

& M1117.UIL.Main. top_panel.battery.battery large.battery mview.front.LED.on = 0

7

1:1 @

FIGURE 4: Script Editor Window with Multiple Tabs
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To create a new script, select all of the text in the script text area and then remove all of the text. Choose
one of the following options:

* Press the DELETE key.
¢ From the Menu bar, click Edit and select Cut.
*  Press the CTRL + X keys to remove the text.
After removing the text, enter the desired script functions. See “Using Python for Scripting” on page 59
for guidelines and assistance.
To save the new script file, click File in the Menu bar and select Save as.
A Save window appears.

Enter the name and desired location of the script file and click Save. To disregard the new name and
close the Save window, click Cancel.

The Script Editor reappears, but the new script file does not appear in the Script Editor. You must close
the Script Editor and then reopen it to see the new script file.

In the Menu bar of the Script Editor window, click File and select Exit.

Reopen the Script Editor from the SimAuthor Toolset window. In the Menu bar, click Edit and select
Script Editor.

The Script Editor window appears with the newly added script file.*

Editing a Script File

1.

Open the Script Editor from the SimAuthor Toolset window. In the Menu bar, click Edit and select
Script Editor.

The Script Editor window appears.

If there are multiple script files within the simulation, the bottom of the window contains tabs for the
separate script files. Click the tabs according to the script file you want to modify.

To make changes to a script, click within the text area and edit accordingly. Refer to “Using Python for
Scripting” on page 59 for assistance.

Choose one of the following options:
» To save the changes to a single script, click File in the Menu bar and select Save.

» To save the changes to all of the script files, if any, click File in the Menu bar and select Save
All

If there are no more modifications, close the Script Editor window. Click File in the Menu bar and
select Exit.

Deleting a Script File*
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CHAPTER 6

After defining the simulation’s appearance, structure, and behavior, the next step is to test the design of the
newly created or modified simulation. The SimAuthor toolset provides multiple debugging methods, such as
the SimLab, SimLog, and Script Console, to ensure effective and efficient testing. If you prefer to view the

XML to test the simulation, that feature is also available in the toolset.

Step 1: Step 2: Step 3:
Getting Started

Defining the
behavior using
script functions

Managing the
SimWindows

Managing the
SimComponents

Save the
simulation

Monitor the

Properties Restart the

simulation

Use SimLab
Test the
simulation
Maonitor the
Script Functions

Use SimLog
Query the
simulation
Open and
start the

Filter the SimLog

SimLog Save and close

the SimLog

Stop and close
the SimLog

Step 4: Step 5:
Testing the
simulation

Step 6:
Deploying the
simulation

View the
XML Files

Use the Script
Console

Add experimental
behavior

Clear and
close the
SimLog

FIGURE 1: Designing a Simulation - Test the Simulation

Refer to the sections below for available testing methods using the SimAuthor toolset.
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Restarting the Simulation
1. In order to save all the information in the simulation, first save the simulation. In the SimAuthor Toolset
window, in the Menu bar, click File and select Save Simulation.

2. Next, restart the current simulation to its initialization point. In the Menu bar, click File and select
Restart Simulation.

3. The system will take a few minutes to close and restart the simulation and all of its associated files and
windows.

4.  When the simulation has restarted, continue with the testing methods below.

Alternating between Simulation Mode and SimAuthor Mode

The SimAuthor toolset offers the Simulation and SimAuthor mode feature to assist you in creating and
maintaining simulations. The SimAuthor Mode is mainly used for the design of a simulation because it
allows you to drag and drop SimComponents onto the SimWindow and to modify the look and feel of the
simulation. After the design of the simulation is complete, Simulation Mode allows you to test the
SimComponents in a running simulation through user input. Simulation Mode does not allow you to make
design changes from the SimAuthor Toolset.

To switch the active SimWindow between Simulation Mode and SimAuthor Mode, there are two options:
* Hold down the CTRL+SHIFT+A keys on the keyboard.

¢ In the Menu bar, click SimWindows and select <SimWindow> Mode. *

In SimAuthor Mode, the title bar will state “SimAuthor Mode: <Simulation Name>" and a SimAuthor icon
is used in the title bar to distinguish between the two modes. In this mode, you can:

* Highlight an element in the SimAuthor hierarchies by holding down CTRL + SHIFT and clicking
on a visual element in the SimWindow.

e Drag a SimComponent from the Component Selector into the SimWindow and insert an instance of
that SimComponent into the simulation. The default image of the SimComponent appears in the
SimWindow, and the SimComponent Property Editor automatically opens.

In Simulation Mode, the name of the simulation appears in the title bar of the SimWindow. In this mode,
you can:

» Enter values into the fields, if any.

*  Push, pull, or toggle the buttons in the running simulation, if any.

Using the SimLab for Testing

The SimLab is used to test the simulation’s behavior. When you defined the simulation’s appearance and
behavior, you also set values for each property and script function. SimLab allows you to test all the
available entries for the values while viewing the changes in the SimWindow and allows you to set monitors
to watch selected properties.

Opening SimLab

Open the SimLab to monitor simulation properties and scripts functions.

1. To open the SimLab, in the SimAuthor Toolset window, click Tools and select the checkbox for Show
SimLab.
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NOTE:

monitored. See the following sections to set monitors.

= Simlab

View

B[(=]E

Property | Type

| Twpe

FIGURE 2: SimLab Window - Empty

2. From here, you can:

* Add/Delete properties being monitored. See the sections below.

When opening the SimLab, if it first appears blank, properties have not been selected to be

»  Test the SimComponent properties. See “Testing the Properties” on page 51.

* Add/Delete script functions being monitored. See “Monitoring the Script Functions” on

page 51.

»  Test the Script Functions. See “Testing the Script Functions *” on page 52.

¢ Hide the SimLab window. Click Tools and de-select the Show SimLab checkbox.

Adding a Property to the SimLab

To add a property to be monitored in the

SimLab:

1. Inthe SimAuthor hierarchies, select a property from the tree, right-click, and then select Add Watch

from the shortcut menu.

E Real¥ue SimAuthor, Toolset

File Edit VWiew Tools Help

Bi=1E

[ title
D jcan
| -

| »

D newPanel2
@ [ newPanel4

DOn

@ 3 newPanels
D panellmage

D dermo

Copy
Edit Definition

- Delete

1 MoveResize Compaonent

s M1117 . ULME

: Boolean

Insert Script
Add Watch [y
M

‘ Submit H Cancel

FIGURE 3: SimLab Window - Add Watch
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The SimLab window is updated with the property’s information in the table.

= SimlLab

View

Property | Twpe | Type |
top_panel.demonstration Boolean false

FIGURE 4: SimLab - Watch Added

NOTE: To view the fully qualified name of the Property, click View in the Menu bar and select the
Show Full Property Name checkbox. To view the short name of the Property only, click
View in the Menu bar and de-select the Show Full Property Name checkbox.

From here, you can:
*  Add more property monitors to the SimLab, return to step 1.
* Delete a property from the SimLab, see “Deleting a Property from the SimLab” below.

After adding the desired property monitors, see “Testing the Properties” on page 51 to test the property
values.

To close the SimLab window, click the Close button in the upper right corner of the window.

Deleting a Property from the SimLab

1.

To remove a property monitor from the SimLab, choose one of the following options:

* In the SimLab window, select the property to be removed, right-click, and then select Remove
Watch from the shortcut menu.

* In the SimAuthor Toolset window, select the property to be removed, right-click, and then
select Remove Watch.

The SimLab is updated, and the selected property does not appear in the SimLab.

From here, you can:
*  Add property monitors to the SimLab, see “Adding a Property to the SimLab” above.
* Delete additional properties from the SimLab, repeat step 1.

After deleting the necessary property monitors, see “Testing the Properties” on page 51 to test the
property values.

To close the SimLab window, click the Close button in the upper right corner of the window.

Deleting all Properties from the SimLab

Currently, the SimLab does not allow the deletion of all of the properties from the SimLab. While you can
select multiple properties in the table, you cannot delete them all at the same time.

1. To clear the SimLab of all property monitors, press the SHIFT key and select all of the properties in the
SimLab window.

2. Right-click and then select Remove Watch from the shortcut menu.
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NOTE: Deleting all of the properties from the SimLab does not delete the property from the
simulation.
The SimLab is updated and emptied of all the property monitors.

3. From here, you can:
¢ Add property monitors to the SimLab, see “Adding a Property to the SimLab” above.

*  Close the SimLab window, click the Close button in the upper right corner of the window.

Testing the Properties
1. Open the SimLab to view the current properties being monitored. In the SimAuthor hierarchies, click
Tools and select the Show SimLab checkbox.

The SimLab window appears with the Property, Type, Value, and Owner of each property being
monitored. If the window is blank, properties have not been selected to be monitored yet.

2. Inthe SimLab, the Property, Type, and Owner fields cannot be changed, but the Value field can be
changed to test the simulation. To change a property value, click within the Value field and change the
value.

TIP: Place the SimLab window and the SimAuthor Mode window side by side to view what
happens when you alter the value of the monitored property or script function. For instance,
in the SimLab window, when you change the Value of a ZoomPanel from 1 to 0, the
SimAuthor Mode SimWindow changes its view from zoom in to zoom out accordingly.

The SimAuthor Mode SimWindow changes according to the changed value.
To Resolve Errors
3. Ifthe SimComponent is not acting as designed, to resolve the error, there are two options:

*  Open the Script Function Editor and review the script. Make sure the values are set correctly
and that the script is written correctly.

*  Open the Property window for the SimComponent and review the attributes and values. Make
sure the values are set correctly.

4. After resolving the errors, retest the SimComponent by repeating step 2.

5. If the SimComponent acts as designed, you can:
» Continue to test other SimComponents and their properties.

*  Close the SimLab window. Click the Close button in the upper-right corner of the window, or
in the SimAuthor hierarchies, click Tools and de-select the Show SimLab checkbox.

Monitoring the Script Functions

Adding a Script Function*

To add a script function to the SimLab to be monitored:

1. Inthe SimAuthor Toolset window, select a property and its script function from the tree, right-click, and
then select Watch from the shortcut menu.

2. The SimLab window is updated with the new script function.

Deleting a Script Function*
To delete a script function to be monitored from the SimLab:
1. Inthe SimLab, select a script function, right-click, and then select Delete from the shortcut menu.

2. The SimLab window is updated with the changes.
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Deleting all Script Functions*

To delete all of the script functions to be monitored in the SimLab:

1. To clear the SimLab of all script function monitors, press the SHIFT key and select all of the functions
in the SimLab window.

The SimLab window is updated and emptied of all script functions.

2. From here, you can:
*  Add script function monitors to the SimLab. See “Adding a Script Function” above.

*  Close the SimLab window. Click the Close button in the upper-right corner of the window.

Clearing the Script Monitor Symbols *

Testing the Script Functions *

Using the SimLog for Testing *

The SimLog is used to keep track of the simulation properties, script function executions, and user events
that occur during testing.

Opening SimLog*
1. In SimAuthor, in the Menu bar, click Tools and select SimLog.

The SimLog window appears.

2. From here, you can:
o Start the SimLog.
* Enable/Disable simulation property change logging.
* Enable/Disable script function execution logging.
* Enable/Disable user event logging.
e Clear the SimLog.
» Save the SimLog.
* Hide the SimLog. Click Tools and de-select the Show SimLog checkbox.

Starting the SimLog*

Enabling/Disabling Simulation Property Change Logging*
Enabling/Disabling Script Function Execution Logging*
Enabling/Disabling User Event Logging*

Filtering the SimLog*

Stopping the SimLog*
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Saving the SimLog*

Closing the SimLog*

To close the SimLog window, click the Close button in the upper right corner of the window.

Using the Script Console

The Script Console is used to directly enter and execute scripts in a running simulation.

1. To access the Script Console window, in the SimAuthor Toolset window, in the Menu bar, click Tools
and select the Show Script Console checkbox.

The Scripting Console window appears.

2. To enter information into the Script Console, choose one of the following options:

* In the SimAuthor hierarchies, drag a property from the tree and drop it into the Script Console.
The full qualified name of the property appears in the window.

* In the SimAuthor hierarchies, select a property from the tree, and then right-click and select
Copy or press CTRL+C to copy the fully qualified name of the property into the script console
area. In the SimLog window, press CTRL+ V to paste the copied text into the text area.

3. To close the Script Console window, click the Close button in the upper-right corner of the window.

NOTE: Remove script console from simulation menus.?
Opening the SimLog*
Using the SimLog to Query the Simulation*
Using SimLog to Add Experimental Behavior*
Saving the SimLog to a File*
Clearing the SimLog*
Closing the SimLog*

Viewing the XML Files

Viewing the XML files allows you to view how the SimComponents and Script Functions interact within the
simulation. The SimAuthor toolset does not allow you to modify the XML files

1. In the SimAuthor Toolset window, click File and select View XML.
The View XML window appears with three tabs at the bottom of the window: interface.xml, model.xml,
and scripting.xml.

NOTE: The XML files are Read-Only when accessed through the View XML window in the
SimAuthor toolset.
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ciarter  Deploying the Simulation

After you’ve set up the SimWindows and SimComponents and tested the behavior of the simulation, you
can deploy the completed simulation. The SimAuthor toolset provides five options for deployment. There
are:

+ CD-ROM

+ Java WebStart

* Applet

*  SCORM-compliant Applet
*  Terminal Server

Before deploying the simulation, you must prepare all the associated files of the simulation.
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APPENDIX A:

Keyboard Shortcuts

The keyboard shortcuts available for the SimAuthor toolset follow some of the same conventions of the
Windows shortcuts. Below are some conventional and some SimAuthor-specific shortcuts.

Shortcut

Action

DELETE

*  To delete the selected SimComponent and its simulation properties
(for Extensible SimComponents only).

*  To delete the selected text (property or script function) from SimLab
monitoring (it does not delete the property or the script function)

Double-click

*  To open the Property Editor for a selected SimComponent in the
SimAuthor hierarchies.

»  To open a Property window for a property selected in SimAuthor or
SimLab.

*  To open the Script Function Editor for a selected script function.

*  To open the detailed description of a selected SimComponent in the
Component Selector.

CTRL+C To copy the selected text.

CTRL +N To start the New Simulation Wizard.

CTRL+0O To open a dialog box listing the available simulations to open. When
selected, the simulation and SimAuthor starts.

CTRL +S To save all changes to the simulation design

CTRL+V To paste the selected text or insert the property of a script function in the
paste buffer into the SimLab table for monitoring.

CTRL +X To cut the selected text.

CTRL +Z To undo the last action.

CTRL + SHIFT + A

To alternate SimWindow modes between SimAuthor Mode and
Simulation Mode.

CTRL + SHIFT + click

To highlight in the SimAuthor hierarchies a SimComponent that is
selected in the SimWindow.
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arrenoxs:  Using Python for Scripting

Script Language Syntax Summary

This Appendix provides an overview of scripting, pointers for using Python to create simulation scripts, the
syntax for writing these scripts, and how to use triggers to initialize the scripts.

Using Python

Python is a very high-level language and comes with SimKernel. If you are new to Python, see the following
for more information and to find a tutorial:

*  http://www.python.org/doc/current/tut/

*  http://www.hetland.org/python/instant-hacking.php.

*  http://diveintopython.org/

*  http://www.python.org/doc/current/lib/lib.html for the Python library reference

The following sections on using Python are from Richard Gruet’s Python Quick Reference (http://
rgruet.free.fr).

Python Keywords
and del for is return
assert elif from lambda try
break else global not or
class exec if pass while
continue except import print yield
def finally in raise

* A statement must all be on a single line. To break a statement over multiple lines, use “\”, as with the C
preprocessor.
Exception: You can always break when inside any (), [], or {} pair, or in triple-quoted strings.

*  More than one statement can appear on a line if they are separated with semicolons.

¢ Comments start with “#” and continue to the end of the line.

Identifiers
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Python identifiers keywords, attributes, etc., are case-sensitive.

(letter | ™ ") (letter | digit | "™ ")~*

String literals

"a string enclosed by double quotes"
'another string delimited by single quotes and with a " inside'’

''"'a string containing embedded newlines and quote (') marks, can be delimited
with triple quotes.'''

""" may also use 3- double quotes as delimiters """

*  Use\ at end the of the line to continue a string on the next line.

*  Adjacent strings are concatened, e.g. 'Monty' ' Python' isthe same as 'Monty Python'.
* u'hello' + ' world' --> u'hello world' (coerced to unicode)
Numbers

*  Decimal integer: 1234, 1234567890546378940L (or 1)

*  Octal integer: 0177, 0177777777777777777L (begin with a 0)

*  Hex integer: OxFF, OXFFFF{fffFFFFFFFFFFL (begin with 0x or 0X)

*  Long integer (unlimited precision): 1234567890123456L (ends with L or 1) or long(1234)
*  Float (double precision): 3.14e-10, .001, 10., 1E3

*  Complex: 1J, 2+3J, 4+5j (ends with J or j, + separates (float) real and imaginary parts)

Integers and long integers are unified starting from release 2.2 (the L suffix is no longer required).

Sequences

String of length 0, 1, 2 (see “String Literals”, above)

u’ vlv’ ”12", 'hello\n'

Tuple of length 0, 1, 2, etc:

0 (1,) (1,2) # parentheses are optional if len > 0

List of length 0, 1, 2, etc:

[111[L.2]

* Indexing is 0-based. Negative indices (usually) mean count backwards from end of sequence.

*  Sequence slicing [starting-at-index : but-less-than-index]. Start defaults to '0'; End defaults to
'sequence-length'.

a= (0,1,2,3,4,5,6,7)

a[3] ==

al[-1] == 7

al2:4] == (2, 3)

all:] == (1, 2, 3, 4, 5, 6, 7)

al:3] == (0, 1, 2)

al:] == (0,1,2,3,4,5,6,7) # makes a copy of the sequence.

Dicti