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FOREWORD

Qlarity Foundry® is a Windows®-based design tool that uses the Qlarity® programming language to help you design
user applications for a Qlarity-based terminal.
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Introduction. This chapter explains how to use this manual to get the most out of Qlarity Foundry and
describes Qlarity Foundry.

Installation. This chapter covers the installation and setup of the Qlarity Foundry software.
Getting Started. This chapter outlines Qlarity Foundry’s features and functions.

Workspaces. This chapter explains how to start, open, close, save, and use workspaces in Qlarity
Foundry.

Templates, Resources and Libraries. This chapter explains how to add and edit templates (advanced
function), edit resources, and edit libraries.

Qlarity Foundry Preferences. This chapter explains how to set up and define your termina settings
for Qlarity Foundry and enter Qlarity Foundry preferences.

Download Software to the Terminal. This chapter explains how to configure the terminal communi-
cations port, download user applications and BFF files, and upgrade new firmware.

Basic Design. This chapter explains how to get started using Qlarity Foundry and covers user applica-
tion design basics.

Intermediate Design. This chapter provides instructions a step beyond design basics.
Advanced Design. This chapter provides instructions for advanced user application design.
Glossary of Software Terms. This appendix provides definitions of the terms used in Qlarity Foundry.

AutoDoc Specification. This appendix contains the complete specification on how to write AutoDoc
meta data to document the source code in aworkspace and Qlarity libraries.



MANUAL CONVENTIONS

Within Qlarity Foundry, functions can be selected using a mouse, a keyboard shortcut, or an icon on atoolbar. The
following conventions are used to identify selectionsin this manual.

When instructed to press a specific key, it is shown in abold, sans serif typeface and is
. <Enter>
enclosed in angle brackets:
When instructed to press akey and hold it down while typing another key, the keys are <CTRL>+<V>
shown together:
When instructed to click a button or icon, it is shown in abold, sans serif typeface and is
. i [OK]
enclosed in square brackets:
Icons on toolbars are represented graphically: click =] on the toolbar.
When instructed to type a character or aword, it is shown in the Courier typeface: e:\setup
Directory paths, file names, and file name extensions are indicated by italics: eventbuilder.qly
Syntax, commands, and examples are shown in the Courier typeface: dim count as integer
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CHAPTER 1

NTRODUCTION

1.1 Howto Use ThisManual

1.2 Description

For instructions on installing Qlarity Foundry, see Chapter 2, “Installation.”
To get started using Qlarity Foundry and to learn design basics, review the following chapters:

O Chapter 3, “Getting Started”
O Chapter 8, “Basic Design”

To learn more about user application design, refer to the following chapters:

O Chapter 9, “Intermediate Design”
O Chapter 10, “Advanced Design”

Use the following chapters to learn about specific Qlarity Foundry functions:

O Chapter 4, “Workspaces’
How to start, open, close, save, and use workspaces in Qlarity Foundry.

O Chapter 5, “Templates, Resources, and Libraries’
How to add and edit templates (advanced function), edit resources, and edit libraries.

O Chapter 6, “Qlarity Foundry Preferences’
How to set up and define your terminal settings for Qlarity Foundry and enter Qlarity
Foundry preferences.

O Chapter 7, “Download Software to the Terminal”
How to configure the terminal communications port, download user applications and BFF
files, and upgrade new firmware.

O Appendix A, “Glossary of Software Terms’
A list of Qlarity terms and their definitions. Y ou should read and understand these terms
before you attempt to perform the functions described in Chapter 9 and Chapter 10.

Qlarity (pronounced “clarity”), the programming language used to program the Qlarity-based
terminal, is apowerful, BASIC-like language that utilizes the full potentia of the
Qlarity-based terminal. Qlarity Foundry is a Windows-based design tool that uses Qlarity to
help you design user applications for the Qlarity-based terminal.

Qlarity Foundry



Description Introduction

Qlarity uses “objects’ asthe building blocks for all user applications. An object can take many
forms, including text labels and fields, bitmaps, lines, forms, key definitions, clocks, counters,
and so on.

Libraries, which are supplied with Qlarity Foundry, contain predefined objects for which the
programming is already done. To adapt alibrary object to a user application, you typically
only need to enter properties (e.g., name, location, color, bitmap, etc.). If custom programming
isrequired, Qlarity Foundry contains the tools you need to modify library objects or create
your own objects.

Qlarity Foundry providesall the toolsyou need to work with user applications, including those
used to do the following:

* Create a user application (basic to advanced levels).
* Modify auser application.

* Compile and download a user application to the Qlarity-based terminal.

2 Qlarity Foundry



CHAPTER 2

INSTALLATION

This chapter provides instructions for installing and setting up the Qlarity Foundry software.

2.1 System Requirements

Computer Requirements.

* 500 MHz processor or faster

* 256 Mbytes of RAM (1 Gbyte recommended)

* 70 Mbytes available hard disk space

Operating System Requirements:

Microsoft® Windows® XP or later

2.2 Install Qlarity Foundry

To install Qlarity Foundry, take the following steps.

1

2.

Close any open Windows applications.

Insert the Qlarity Foundry CD-ROM into your CD-ROM drive. The Setup program should
auto-start.

If it does not auto-start, click [Start], and click Run. The following window appears.

Type the name of a program, folder, document, or Internet
resource, and Windows will open it for pou,

Oper: IF:'\selup. exe j

QK I Cancel | Browsze... |

Type e:\setup (inwhich “¢e" istheletter of your CD-ROM drive).
The following message appears as the installer is configured.

Qlarity Foundry



Install Qlarity Foundry

Installation

InstallShield Wizard

Qlarity Foundm 2 60 Setup iz preparing the [nstallShisld Wizard,
=) which will guide you through the program setup process. Please
=T watt

Configuring ‘Windows Installer

e 1

The Install Shield Wizard is loaded, and the following window appears.

InstallShield Wizard X

o,a'ty' Welcome to the InstallS hield Wizard for Qlarity
b
e

Foundry 260

* Cioct-Bamaa Frograrmerg

The InstallS hield® \wizard will install Qlarity Foundry 2.60
on your computer. T o continue, click Mest.

Mest > | Cancel

3. Click [Next], and the License Agreement window is displayed.

InstallShield Wizard

License Agreement

Pleaze read the following license agreement carefully.

Fress the PAGE DOWM key to see the rest of the agreement.

END-USER LICEMSE AGREEMENT FOR
BELIER ELECTROMICS INC

(Bl

IMPORTANTIREAD CAREFULLY: BY CLICKING THE ACCEPTANCE BUTTON OR
IMSTALLIMG THE SOFTWARE, vOU ARE COMSEMTIMG TO BE BOUMD BY AND
AHE BECOMING & FPARTY TO THIS EMD-USER LICENSE AGREEMENT. THIS
END-USER LICEMSE AGREEMENT ["ELLA™) IS & LEGAL AGREEMENT BETWEEN
O [EITHER &M INDIVIDLAL OR & SINGLE ENTITY] AND 51 CORPORATION FOR
THE OLARITY FOUNDRY SOFTWARE ACCOMPANYING THIS ELILA, WHICH
IMCLUDES COMPUTER SOFTWARE, SAMPLE OBJECTS AND MAY INCLUDE

Do oy accept all the berms of the preceding License Agreement’? |f you chooze Mo, the
setup will cloge. Ta install Qlarity Foundry 2,60, pou must accept this agreement.

< Back Yes No

Qlarity Foundry



Installation Install Qlarity Foundry

4. Read the agreement and click [Yes] if you accept the terms. The following window
appears.

InstallShield Wizard

Choose Destination Location

Select folder where Setup will install files.

Setup will install Qlanty Foundr 2.60 in the following folder.

To ingtall to this folder, click Mext. Toinstall to a different folder, click Browse and select
anather folder.

-Destination Folder-

L4 MES] CorporationtClarity Foundry 2604 Browse. ..

< Back Meut > | Cancel ]

5. Accept the destination folder shown, or click [Browse] to select adifferent folder or create

anew folder in which to install Qlarity Foundry. Click [Next] to continue. The following
window appears.

InstallShield Wizard
Setup Type

Choose the setup type that best zuits pour needs.

Click the type of Setup you prefer.

Complete i~ Description
Custom Install the features commanly
Minimal

required for Glarity Foundm 2.60.
The application and help files wil
be installed as well az some
zample programs and basic
tutorials.

< Back Mest > | Cancel I

6. Click each type of system setup to read a description of thefilesthat are installed. Then,
select the type of setup that best suits your needs. Complete, Custom, Minimal, or Typi-

cal. Click [Next] to continue. If you selected “Custom,” a dialog box appears for you to
select the files and features you want to install.

Qlarity Foundry



Install Qlarity Foundry Installation

The Setup Status window appears and displays the status of the installation as each file is
installed in the specified destination folder.

InstallShield Wizard

Setup Status

Qlarity Foundry 2,60 Setup is perfarming the reguested operations,

Copying new files

59%

Cancel

After all of thefiles are copied to your hard disk, the following window appears.

InstallShield Wizard

- Ingtall5hield Wizard Complete
Qlarity
e

Setup has finished installing Qlarity Foundry 2,60 on your
computer.

Finish |

7. Click [Finish]. Installation is compl ete.

6 Qlarity Foundry



CHAPTER 3

GETTING STARTED

3.1 Start Qlarity Foundry

To start Qlarity Foundry, click [Start], then click Programs and select Beijer Electronics.
Click Launch Qlarity Foundry to start the program.

3.1.1 Hardware Configuration Assistant

Thefirst time you launch Qlarity Foundry, the Hardware Configuration Assistant is displayed.

To display the Hardware Configuration Assistant thereafter, click [Hardware Configuration
Assistant] at the Welcome to Qlarity Foundry dialog box (see section 3.2, “Open a Work-
space”).

Hardware Configuration Assistant

QTERM-GT70 | QTERM-G75 | QTERM-Z60

e o )
OTERM-G5S
OTERM-G5EE

Display [ Color TFT

Orientation E-I:ar;uc-lscape

Senial Ports iu‘luporlt"

PS/2Keyboard [
Ethemet
Audio Decaoder

Use the Hardware Configuration Assistant to specify the type of terminal you are program-
ming and to describe its hardware configuration and orientation.

Qlarity Foundry



Open a Workspace Getting Started

Select Terminal Type

Select the type of terminal you will be programming from the list of terminal types or by click-
ing itsimage on the left. The options available at the remaining fields are determined by the
type of terminal selected.

Display
Select one of the following options from the drop-down list to indicate the type of display on
your terminal: Color TFT or Color Enhanced TFT.

Orientation

Select the orientation in which your terminal is mounted: Portrait (longest dimension is verti-
cal) or Landscape (longest dimension is horizontal). Portrait Il and Landscape Il options are
also available to match the settings on your terminal if applicable.

Serial Ports
Select the number of serial communication ports on the terminal from the drop-down list. Only
valid entries are listed.

PS/2 Keyboard
If the terminal has a keyboard port and you will be using a keyboard, select this option to
enable the keyboard port.

Ethernet
If the terminal has an Ethernet port and you will be using it for communication, select this
option to enable the port.

Audio Decoder
If the terminal has the audio decoder option, which allowsit to play waveform audio files, you
can select this option to enable it.

Click [OK] to save the terminal configuration and close the window. Click [Cancel] to exit the
window without saving your changes.

3.2 Open aWorkspace
A workspace is afile created in Qlarity Foundry that you will compile into a user application.
In Qlarity Foundry, you use the workspace to define functions for the terminal; at the Qlar-
ity-based terminal, you use the user application to perform the functions.

When Qlarity Foundry starts, a dialog box appears so you can open a workspace.

8 Qlarity Foundry



Getting Started

Open a Workspace

[®] Welcome to Qlarity Foundry E|

. " glaritys s\sampleshoameshglearout glearout.gly
C:AB ackuphalaritysamplessamplesh gameshtouchbalstouchball qly
C:\Backuphglaritysamples\samplest gameshQlaritylmeaders\Olaritylnvaders. gly
C:AB ackuphalaritysampleshsampleshpassward_protected_screen.gly
C:AB ackuphalaritysamplesbsampleslistboxs_alams.qly
C:AB ackuphalaritysamplesssampleshftp_client_interface. qly
C:AB ackuphalaritysampleshsampleshdins_ethermet_client. gly
C:AB ackuphglaritysamplesssamplesibasic_serial_communication. qly

C:AB ackuphalaritysampleshsamplesibasic_keyboard. qly hd
Filter Fecent
' - ™ Open Selected
a‘ 'W Open Other File
by Q8| Coparation
Object-Based Programming Stark Mew
Begin editing in Layout Yiew -

[ Hardware Configuration Az sistant ]

Filter Recent
If you have along list of recent files, you can filter them to make it easier to find afile. Begin
typing the name of the file, and files beginning with the characters you typed are listed.

Open Selected

Recently opened files, if any, are listed. To open arecent file, click the file name to select it,
then click [Open Selected] (or double-click the file name). The workspace is opened in the
main window. Only one workspace at atime can be open in Qlarity Foundry.

Open Other File

Click [Open Other File] and the Open dialog box appears showing workspaces in the default
folder. Use the Windows toolsto change foldersif necessary. Click afileto select it, then click
[Open]. The workspace is opened in the main window (see next page).

Start New
To start a new workspace, click [Start New]. The New Qlarity Project dialog box appears.
Refer to section 4.1, “ Start a New Workspace” for information.

Tutorials

Click [Tutorials] to open a sample workspace and to start a tutorial to help you learn the basics
of Qlarity Foundry. The Object Documentation Help file is opened with the list of tutorialsdis-
played. Click the tutorial you want to work, and the tutorial (.pdf file) is opened in Adobe
Acrobat. Read through the tutorial and follow the instructions using the sample workspace.

Begin editing in Layout View

If this option is enabled, aworkspace is automatically compiled and shown in the “Layout
View” whenit isopened. If disabled, the workspaceisdisplayed in “Code View” and will need
to be compiled before it can be displayed in Layout View. You can also change this setting
using the Settings function, Compile tab (see section 6.4, “Compile”).
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Hardware Configuration Assistant

Click [Hardware Configuration Assistant] to access the Hardware Configuration Assistant,
which you use to specify the type of terminal you are programming and to configure it. Refer
to section 3.1.1, “Hardware Configuration Assistant” for information.

3.3 Main Window

The Qlarity Foundry main window is shown below.

%) Qlarity Foundry. 2.60 - New Workspace - Globals
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Properties window

Messages and Errors window
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Compele Output

@hoErars

Object Propesties |DBject Evants

e Status Bar

HiErrar (53, 73)

Menu Bar

The menu bar contains the File, Edit, View, Tools, and Help menus. Refer to section 3.4 for a
brief description of the menu options. You can access all Qlarity Foundry options from the
menus.

Toolbar

The toolbar contains tools that provide quick links to commonly used Qlarity Foundry func-
tions. The tools available change depending on the selected view mode (Layout View or Code
View). Refer to section 3.5 for a description of each tool on the toolbar.
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Object Tree

Object instances that have been added to the workspace are listed under “ Globals’” and object
templates are listed under “ Templates’ in the Object Tree. Some objects may be automatically
added to aworkspace when it is created, including the following:

» ScreenSaver—Dblanks the screen after a period of inactivity

* ExceptionDisplay—displays unhandled Qlarity Exceptions

Work Area
Thisisthe areain Layout View in which you place object instances to add them to the work-
gpace. The work area simulates the display of the Qlarity-based terminal.

Object Palette

The Object Palette contains an icon for each object template in the workspace and in any active
libraries. You click theiconsto add new object instances. Move the mouse pointer over anicon
to display the object’s name. Refer to section 3.11 for more information.

Properties Window
The Properties window is displayed by default. Click an object instance in the Object Tree or
work area and its properties are displayed. Refer to section 3.10 for information.

View Tabs

To set up the workspace, you can work in either Layout View or Code View. Layout View isa
graphics mode used to lay out the terminal display. Generally, unless you are making changes
to the programming code, you will work in Layout View. Code View is used to write or edit an
object’s programming code. You will generally only work in Code View if you are customiz-
ing objects or creating your own objects. Simulation View can be used after you have created a
workspace to simulate the performance of the workspace objects on the Qlarity-based termi-
nal. Click the Layout View tab or Code View tab at the bottom of the work area (default loca-
tion) to change views. Click the Simulation View tab to start the terminal simulation.

Refer to section 3.8 for more information on the Layout and Code Views. Refer to section 3.9
for more information on Simulation View.

M essages and Errors Window

The Messages and Errors window displays any errors or other messages generated when the
workspace is compiled or during a*“debug” operation. These messages can help you identify
and correct problems with the workspace.

Status Bar

The status bar shows the status of the workspace and the coordinates at which the mouse
pointer is positioned in the work area. Also, if you position the mouse pointer over an option
on amenu or atool on the toolbar, the function of the option or tool is displayed in the status
bar.

Qlarity Foundry
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3.4 Menu Options
The following sections describe the options available on each menu on the menu bar.
34.1 FileMenu

New Wor kspace
Use this option to start a new workspace. Refer to section 4.1 for information.

Open Workspace
Use this option to open an existing workspace. Refer to section 4.2 for information.

Close Workspace
Select this option to close the current workspace and open a new workspace.

Revert Workspace
Select this option to discard any changes made to the workspace and restore it to the last saved
state.

Save Wor kspace
Use this option to save the current workspace. Refer to section 4.4 for information.

Save Workspace As

Select this option to save acopy of the current workspace to a different file name. The Save As
dialog box is displayed. Enter the new file name (the extension is added automatically), and
click [Save].

Collect for Output
Use this option to transfer a workspace to another computer See section 4.4.3 for information.

Compile (Layout and Code View only)

Use this option to compile the current workspace into the format required for a user applica-
tion. A workspace must also be compiled to properly display in Layout View. Refer to
section 4.5 for information on compiling a workspace.

Generate BFF File (Layout and Code View only)

You can download a user application that is not currently loaded in Qlarity Foundry to the
Qlarity-based terminal, but the file must be in binary file format (BFF). Use this option to save
afile to BFF. Refer to section 4.6 for information.

Download Application (Layout and Code View only)

Select this option to download files to the Qlarity-based terminal. You can download the cur-
rently loaded workspace, any BFF file, or afirmware upgrade. Refer to Chapter 7, “ Download
Software to the Terminal” for information.

12 Qlarity Foundry
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Recent Files

After you have created and saved Qlarity files, you can use this option as a shortcut to open a
file that was recently opened. Click Recent Files, and alist of previously opened filesis dis-
played. Click thefile that you want to open.

Exit
Select this option to exit Qlarity Foundry.

3.4.2 Edit Menu

The options in the Edit menu change depending on whether you arein Layout View or Code
View. (The Edit menu is not available in Simulation View.)

Select All (Code View only)
Select this option to select al code in the Code View window.

Cut

In Layout View, select an object in the work area, then select this option (or press
<Ctrl>+<X>) to cut the object from the workspace. In Code View, select code, then select this
option (or press <Ctrl>+<X>) to cut the selected code from the workspace. The object or code
remains on the Windows clipboard until replaced by another “cut” or “copy” operation.

Copy

In Layout View, select an object in the work area, then select this option (or press
<Ctrl>+<C>) to make a copy of the object. In Code View, select code, then select this option
(or press <CtrI>+<C>) to copy the selected code. The object or code remains on the Windows
clipboard until replaced by another “cut” or “copy” operation.

Paste

In Layout View, select this option (or press <Ctrl>+<V>) to place a cut or copied objectin a
new location in the same workspace or in a different workspace. In Code View, select this
option (or press <CtrlI>+<V>) to place cut or copied code at the cursor position in the same or
adifferent workspace or in a different Windows application.

Find (Code View only)

Select this option to find code in the displayed object instance, template, or workspace. Enter
the characters or code you want to find, and click [Find Next]. To find only characters match-
ing the entered case (upper or lower), select Match Case. To search through al object
instances and templates in the workspace, select Entire Workspace.

Replace (Code View only)

Select this option to find code in the displayed object instance or template and replace it with
specified code. In the “Find What” field, enter the characters or code you want to find. In the
“Replace With” field, enter the code with which you want to replaceit. Click [Find Next] to
find the code. Then click [Replace] to replaceit. Or, click [Replace All] to automatically find
and replace all occurrences of the code. To find only characters matching the entered case
(upper or lower), select Match Case.

Qlarity Foundry
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Undo
Select this option to undo the last action performed.

Redo (Code View only)
Select this option to redo the most recent undone action. Thisoption isonly available after you
have selected Undo in Code View.

Goto Bookmark (Code View only)
Select this option to go to the next bookmark in the displayed object’s code. Use Set Book-
mark to add or remove bookmarks in an object’s code.

Set Bookmark (Code View only)

Select this option to add or remove a bookmark in an object’s code at the cursor location.
Bookmarks make it possible to find alocation quickly, which is useful in objects with several
lines of code.

Go to Next Message (Code View only)

If there are messages in the Messages and Errors window, select this option to select the next
message (or the first one if none is selected) and position the cursor on the line that generated
the message. This applies to messages due to compile errors, compile warnings, or runtime
messages generated by the Tool_Trace APl and runtime exceptions.

Add/Edit Templates

Select this option to open the Add/Edit Templates dial og box to add or edit an object template.
Refer to section 5.1, “Add/Edit Templates’ and to Chapter 10, “Advanced Design” for infor-
mation on creating templ ates.

Edit Resources
Use this option to open the Qlarity Resources dialog box to add resources to or remove them
from the workspace. Refer to section 5.2, “Edit Resources’ for information.

Edit Libraries
Use this option to open the Libraries dialog box to add librariesto or remove libraries from the
workspace. Refer to section 5.3 for information.

Edit Named Colors (Layout View only)
Select this option to define “named colors.” You assignh named colors to objects to specify the
object’s background and foreground colors. Refer to section 5.4 for information.

Edit Named Borders (L ayout View only)
Select this option to define “ named borders.” You assign named borders to objects to specify
border attributes. Refer to section 5.5 for information.

343 View Menu

Toolbar
Select this option to show or hide the toolbar. Refer to section 3.5 for information.

14
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Status Bar
Select this option to show or hide the status bar at the bottom of the main window.

Control Windows

Select this option and a sub-menu is displayed listing the windows and pal ettes that are avail-
able in the current view. Select an option from the sub-menu to display or hide the specified
window or palette.

Refresh (Layout View and Simulation View only)
Select this option to redraw the graphics on the screen in Layout View.

Layout View
Select this option to switch to Layout View.

Code View
Select this option to switch to Code View.

Simulation View
Select this option to switch to Simulation View.

344 ToolsMenu

NoOTE [ ]

NOTE [ ]

View Only Enabled Objects (Layout View only)
Disabled objects are displayed in Layout View by default. Select this option if you want to see
only enabled objectsin the work area.

Keep in mind that the * enable/disable” option is different from the “ show/hide” option. Dis-
abled objects are not displayed on the Qlarity-based terminal; hidden objects are displayed on
the terminal (unless they are disabled), they are only hidden in Qlarity Foundry. Refer to
section 3.7 for information on the * show/hide” option.

Stop Qlarity Interpreter

When aworkspace is compiled, the Qlarity interpreter runs a portion of the user applicationin
Qlarity Foundry. Select this option to stop the user application from running. For example, if
an object instance contains an infinite loop, you will not be able to work in Layout View. You
can select this option to terminate the interpreter and switch to Code View so you can correct
the problem.

The Qlarity interpreter may detect the infinite loop when it triesto run the application and dis-
play a prompt for you to stop the application.

Settings

Use this option to open the Qlarity Foundry Preferences dialog box to define the Qlarity-based
terminal’s configuration and to enter Qlarity Foundry preferences. Qlarity Foundry attemptsto
simulate the terminal’s display area, input type, and so on as closely as possible. Refer to
Chapter 6, “ Qlarity Foundry Preferences’ for information.

Qlarity Foundry
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NOTE [ ]

Snap to Grid (Layout View only)

Select this option to enable or disable the “snap to grid” function. If enabled, this feature
forces objectsto “snap” to the nearest grid point when added or moved. The top left corner of
an object’s rectangle snaps to the nearest grid point when you release the mouse button.

View Grid (Layout View only)

Select this option to show or hide the “grid.” You can display agrid over the work areato help
you more accurately place and align objects. For information on changing the spacing or color
of the grid, refer to section 8.1.3, “Drawing Aids.”

Align/Size/Space Objects (Layout View only)

This option provides several tools for aligning, sizing, and spacing objectsin your workspace.
Select the object you want to manipulate, then select the tool from the submenu. Refer to
section 8.3.2.4, “Align/Size/Space Objects’ for more information.

Add Theme Selection Listbox (Layout View only)

Select this option to create a listbox object that can be used to dynamically select color and
border themesfor all objectsin the workspace. (See section 5.4 and section 5.5 for information
on themes.) The current themes avail able to the workspace will be listed. If you previously cre-
ated atheme selection listbox and have not renamed the object, when you select this option the
previous theme selection object is replaced with a new one.

Add Theme Selection DropDownL st (Layout View only)

Select this option to create adrop-down list object that can be used to dynamically select color
and border themes for al objects in the workspace (similar to atheme selection listbox but
uses less display space). (See section 5.4 and section 5.5 for information on themes.) The cur-
rent themes available to the workspace will be listed. If you previously created atheme selec-
tion drop-down list and have not renamed the object, when you select this option the previous
theme selection object is replaced with a new one.

Rescale Application (Code View only)

When migrating an application from aterminal with a 320x240 display to one with a 640x480
display, select this option to automatically resize the objectsin your workspace based on the
new display settings. A dialog box is displayed to specify the changes you want to make.

The Rescal e Application feature should be used with care. The changes cannot be undone, so it
is recommended that you save a backup copy of your workspace first. Also, rescaling an appli-
cation isjust thefirst step in migration. You should examine each object in the workspace after
the rescale has occurred to ensure that it scaled correctly.

Toggle Breakpoint (Code View and Simulation View)
Select this option to set or remove a breakpoint in Code View or while running a simulation.

New Variable (Code View only)
Select this option to insert anew variable or property in the code. A dialog box is displayed to
specify the attributes of the new variable or property.

16
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Mark Selected Code as Sample (Code View only)

Select this option to flag or unflag selected code lines as sample code. Sample codeisaform
of comment used by the AutoDocumentation system in Qlarity Foundry. Sample code is
ignored by the compiler and appears “grayed out” in Qlarity Foundry.

Run (Simulation View only)
Select this option to continue running the simulation after it has paused or stopped.

Single Step (Simulation View only)
Select this option to execute the current line and stop on the next line.

Step Into (Simulation View only)
Select this option to step into afunction call. If no function ison the current line, thisactsas a
“single step.”

Step Out Of (Simulation View only)

Select this option to step out of afunction call. This executes the rest of the current function
and returns to the calling function. It stops on the first executable line outside of the function
call. If there is another breakpoint in the current function, execution stops there.

Pause Execution (Simulation View only)

Select this option to stop execution at the next executable line of Qlarity code. If no Qlarity
code is executing (i.e., the application isidle), execution does not pause until after it has been
started by an event such as a screen touch or time tick.

Clear All Breakpoints (Simulation View only)
Select this option to remove all of the breakpoints that were set.

345 HepMenu

Show Object Documentation (F1)

Select this option, or press <F1>, to view Object Documentation, which isaHelp file contain-
ing information on library and workspace object templates, aswell as functions, variables, and
APIsin the workspace. Documentation isincluded for all libraries provided with Qlarity
Foundry. Advanced users can add documentation for object templates they create (refer to
section 10.5.3, “Adding Object Template Documentation” for information).

To use Object Documentation, in the Qlarity Documentation index, double-click the item for
which you want to view Help. You can also type a keyword in the text box to search for an
item, then double-click the item in the keyword list.

Show Qlarity Language Help (Ctrl + F1)

Select this option, or press <Ctrl>+<F1>, to view the Programmer’s Reference Help file. The
Programmer’s Reference provides information on the Qlarity programming language and mes-
sage handling system, detailed information on the syntax to write programsin the Qlarity lan-
guage, descriptions of system messages, a Qlarity API (Application Programming Interface)
function reference, and other information on programming in the Qlarity language.

Qlarity Foundry
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Show Qlarity Foundry Help (Shift + F1)
Select thisoption, or press <Shift>+<F1>, to view the Qlarity Foundry Help file. The Help file
provides the information in this Qlarity Foundry manual so that you can accessit online while
you are working in Qlarity Foundry.
Sample Workspaces (Code View only)
Select this option to open the Object Documentation Help file and select a sample workspace
from the contents.
Tutorials (Code View only)
Select this option to open the Object Documentation Help file and select atutorial from the
contents.
About Qlarity Foundry
Select this option to identify the version of Qlarity Foundry, BFF, and the firmware that you
are running.

3.5 Toolbar

The Qlarity Foundry toolbar contains icons for commonly used functions. Click an icon to
open the function. Select Toolbar from the View menu to show or hide the toolbar.

The following sections describe the tools available on the toolbar in Layout View, Code View,
and Simulation View.

3.5.1 Layout View Toolbar

PHYE S I ERS P H X® ) A 8 :

Al

Click to start a new workspace. Refer to section 4.1 for information.

Click to open an existing workspace. Refer to section 4.2 for information.

Click to save the current workspace. Refer to section 4.4 for information.

Click to compile the current workspace into the format required for a user application. A
workspace aso must be compiled to properly display in Layout View. Refer to section 4.5 for

information on compiling a workspace.

Click to open the Download Application dialog box. Refer to Chapter 7, “Download Software
to the Terminal” for information.

Select an object in the work area, then click to cut the object from the workspace. The
object remains in the Windows buffer until replaced by another “cut” or “copy” operation.
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Select an object in the work area, then click |°=!| to make a copy of the Obj ect. The object
remainsin the Windows buffer until replaced by another “cut” or “copy” operation.

Click to place acut or copied object in a new location in the same workspace or in a different
workspace.

Click to undo the last action performed. (The Undo buffer is cleared after the workspace is
compiled.)

Click to open the Add/Edit Templates dialog box to add or edit an object template. Refer to
section 5.1, “Add/Edit Templates’ and to Chapter 10, “Advanced Design” for information on
creating templates.

Click to open the Qlarity Resources dialog box to add resources to or remove them from the
workspace. Refer to section 5.2, “ Edit Resources’ for information.

Click to open the Libraries dialog box to add libraries to or remove libraries from the work-
gpace. Refer to section 5.3 for information.

Click to turn on/off the “snap to grid” function. If enabled, thisfeature forces objectsto “ snap”
to the nearest grid line when added or moved. The top left corner of an object’s rectangle snaps
to the nearest horizontal and vertical grid lines when you release the mouse button.

Click to show or hide the “grid.” You can display agrid over the work areato help you more
accurately place and align objects. For information on changing the spacing or color of the
grid, refer to section 8.1.3, “Drawing Aids.”

Click to open the Qlarity Foundry Preferences dialog box to define the Qlarity-based termi-
na’s configuration and to enter Qlarity Foundry preferences. Qlarity Foundry attemptsto sim-
ulate the terminal’s display area, input type, and so on as closely as possible. Refer to Chapter
6, “Qlarity Foundry Preferences’ for information.

Click to identify the version of Qlarity Foundry you are running.

To change the zoom of the work area, click the drop-down arrow and select the percentage of
zoom from the drop-down list. Thisfunction is also available in Simulation View.

Click to draw alinearound al defined objects. Thisis useful when you want to know the exact
border location of each object or when one or more objects were accidently moved out of the
work area.

To select atheme for the colors and borders of the objects in the workspace, click the
drop-down arrow and select the theme you want to use from the list. See section 5.4 and
section 5.5 for information on themes.

Qlarity

Foundry
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Click to start a new workspace. Refer to section 4.1 for information.

Click to open an existing workspace. Refer to section 4.2 for information.

Click to save the current workspace. Refer to section 4.4 for information.

Click to compile the current workspace into the format required for a user application. A
workspace also must be compiled to properly display in Layout View. Refer to section 4.5 for

more information.

Click to open the Download Application dialog box. Refer to Chapter 7 for information.

Select code, then click to cut the selected code from the workspace. The code remainsin
the Windows buffer until replaced by other “cut” or “copied” code.

Select code, then click | °=|| to copy the selected code. The code remains in the Windows
buffer until replaced by other “cut” or “copy” operation.

Click to place cut or copied code into a workspace or another Windows application at the cur-
sor position.

Click to undo the last action performed.
Click to redo the most recent undone action.

Click to go to the next bookmark in the displayed object. Use the Toggle Bookmark tool to add
bookmarks to an object’s code.

Click to add or remove a bookmark in an object’s code at the cursor location. Bookmarks
make it possible to find alocation quickly, which is useful in objects with several lines of code.

Click to open the Add/Edit Templates dialog box to add or edit an object template. Refer to
section 5.1, “Add/Edit Templates’ and to Chapter 10, “Advanced Design” for information on
creating templates.

Click to open the Edit Resources dialog box to add resources to, or remove them from, the
workspace. Refer to section 5.2, “Edit Resources’ for information.

Click to open the Libraries dialog box to add libraries to or remove libraries from the work-
space. Refer to section 5.3 for information.
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Navigation Bar (Code View only)

Click to open the Qlarity Foundry Preferences dialog box to define the Qlarity-based termi-
nal’s configuration and to enter Qlarity Foundry preferences. Qlarity Foundry attempts to sim-
ulate the terminal’s display area, input type, and so on as closely as possible. Refer to Chapter
6, “Qlarity Foundry Preferences’ for information.

Click to identify the version of Qlarity Foundry you are running.

3.5.3 Simulation View Toolbar
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Click to start a new workspace. Refer to section 4.1 for information.
Click to open an existing workspace. Refer to section 4.2 for information.
Click to save the current workspace. Refer to section 4.4 for information.
Click to identify the version of Qlarity Foundry you are running.

Click to set or remove a breakpoint while running a simulation.

Click to continue running the simulation after it has paused or stopped.
Click to execute the current line and stop on the next line.

Click to step into afunction call. If no function is on the current line, thisactsasa“single
awlﬂ

Click to step out of afunction call. This executes the rest of the current function and returns to
the calling function. It stops on the first executable line outside of the function call. If thereis
another breakpoint in the current function, execution stops there.

Click to stop execution at the next executable line of Qlarity code.

Click to remove al of the breakpoints that were set.

To change the zoom of the work area, click the drop-down arrow and select the percentage of
zoom from the drop-down list. Thisfunction is also available in Simulation View.

3.6 Navigation Bar (Code View only)

The top of the Code View window contains a navigation bar to aid in code development. The
contents of the navigation bar may vary based on the section of code you are editing.

Qlarity Foundry
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3.6.1 Global, Template, or Library Code

When editing Global, Template, or Library code, the navigation bar contains the following
components.

|Message Handlers » | | Enisting functionz w [ Meva W ariable ] [Tinzert at CUISDI|

Message Handlers

Click the drop-down arrow to display alist of valid message handlersin the current code sec-
tion. Message handlers that have already been implemented are shown in bold. Select a mes-
sage handler to either add it to the selected message or to move the cursor to the selected
message handler if it has already been added. Refer to section 9.5.3 for more information on
message handlers.

Existing Functions or Existing and Inherited Functions

Click the drop-down arrow to display alist of all existing functionsin the current code section.
If you are editing a template that extends another template, functions in the base template are
also listed. Existing functions appear in bold; select one to move the cursor to the function. If
you select afunction that only existsin abase template, the function is added to the template
you are currently editing and overrides the existing function in the template.

New Variable

Click [New Variable] to add a new variable to the code section you are currently editing. A
dialog box appears to specify the variable name, data type, validation function, and any docu-
mentation. Refer to section 9.5.1.1 for more information on adding a new variable.

Insert at Cursor

Select this option before selecting a new function or variable to place the item at the cursor
location. If not selected, new functions and variables are added to the end of the current code
section.

3.6.2 Object Instance Code

When editing Object Instance code, the navigation bar contains the following components.

| Eventz / Owenides w Show only event functions |

Events/Overrides

Click the drop-down arrow to display alist of eventsthat can be handled. Events that have
aready been implemented are shown in bold. Select an item to either add an event handler or
to position the cursor on an existing event handler

Show Only Event Functions

When this option is selected, only those functions that are designated as event functions are
shown in the Events/Overrides drop-down list. If this option is not selected, all functions that
are eligible to be overridden are listed.
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3.7 Object Tree

The Object Tree contains five branches, as follows:
* Globals

Internal

Templates
Advanced Code

e Libraries

The Globals branch is aways visible; the Templates, Advanced Code, and Libraries branches
areonly visible in Code View. The Advanced Code and Libraries branches are disabled by
default as they are intended only for advanced users (refer to section 6.3 for information on
enabling these). The illustration below shows all branches of the Object Tree in Code View.
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3.7.1 Globals

Each abject instance listed in the Object Tree has an icon that shows the type of object (1abel,
button 3D, event timer, form, line, etc.). The objects are listed in Z-order (see Appendix A,
“Glossary of Software Terms’), but you can move an object up or down the list using drag and
drop.

The Object Tree aso contains icons that can be used to show/hide or lock/unlock an object
instance, as follows.

Click to show (eye open) or hide (eye closed) the object instance in the work area. Thisis use-
ful if you have objects “stacked.” You can hide an object if you want to see an object that is
behind it.

Thisicon indicates objects that have no display representation and are never displayed (gener-
aly seria or Ethernet objects).

Click to lock (lock closed) or unlock (Ilock open) an object instance. When an abject islocked,
it cannot be changed or moved with the mouse.

In Layout View (default view), you see only the Globals branch of the Object Tree. Under the
Glabals branch, all object instances defined for the workspace are listed.
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To add a new object instance to aworkspace, you can right-click “ Globals” and select New
Object Instance from the shortcut menu, or use the icons on the Object Palette.
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3.7.2 Internal

If any global code has been written for the workspace, you can click Globals and see the prop-
erties associated with the global code. Global properties apply to the entire workspace.

Theinternal branch of the object tree contains objects that are automatically created by Qlarity
Foundry as it manages other objects, such as the SoftKeyBar object. Normally, you will not
edit or modify these objects directly.

3.7.3 Object Templates

NoOTE [ ]

A Qlarity program consists primarily of objects. An object template contains the programming
code that definesthe object and how it behaves. Once object templates are created, any number
of object “instances’ based on the template can be added to aworkspace. Each object instance
in aworkspace must be associated with atemplate.

You will create object templates only if you are an advanced user. Most users create object
instances from predefined templatesin libraries.

Object templatesin libraries are not listed in the Object Tree under the Templates heading.
Only object templates created in the workspace are listed under the Templates heading.

3.8 Layout and Code Views

Layout View isthe default view mode. You will generally use only Layout View unlessyou
are customizing objects or creating your own objects using the Qlarity programming language.

An example of the work area of aworkspace in Layout View is shown below.

AEEEN

Layout View closely simulates how the workspace will appear after it has been compiled and
downloaded to the Qlarity-based terminal.

Qlarity Foundry
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If you understand the Qlarity programming language, you may use Code View to work with an
object’s programming code. Select an object instance and click the Code View tab to display
the property initializations for the object instance. Object instance code may also contain
method overrides, which change the behavior of an object instance from that specified in the

object template.

The following example shows the code for a text object in the sample workspace (in the Lay-
out View example above).

init parent := ZetTenmp
init =pos 1= 42

init ypos := 210

init width := 236

init height := 20

init walue :=

init transparent = true
init fgeoolor = rgh white

The following example shows the first portion of the programming code for the “ Temperature-

Update” template.

3.9 Simulation View

clim enabled == hoolean

init enakled := true

func ensbledinewral as boolean)
enahled := newval
enshle (e, enabled)

=ndfunc

clim parent as objref
func parent inewval as obhjref)

parent := newval
attach (=, parent)
endfunc

'current temperature walues
clim ctemp[4] =as float

init etewp := [71, 71, 71, 71]

func ctewp (hewval[] as float)
ctemp = newval
updatecurtemp )

Endfunc

func ctewp[] (newval as float, index =5 integer)
ctemp[index] := newval

Simulation View is used to simul ate (with some limitations) the operation of auser application
after it is downloaded to the Qlarity-based terminal. Both touch screen and keyboard actions

are simulated. On a simulated touch screen, for example, you can activate a button by clicking
it with the mouse. When you click it, the programmed action occurs.

26
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NoOTE [ ]

Zone 2
HWAL Wiew .‘

Lighting Wiew

HAC Wiew

Licghtitig E—
L
m

Outsice On

Ontside OFf ‘ . ‘

Lightitg Wiew ’
HwAC Wiesy .|

W S Tempgratur ]

To effectively simulate a Qlarity-based terminal, you need to define the terminal’ s hardware in
Qlarity Foundry, including whether you use a touch screen or keyboard. Use the * Settings’
option to define the terminal’s hardware and to set the simulation’s volume and display func-
tions. Refer to Chapter 6, “ Qlarity Foundry Preferences”

Qlarity Foundry
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39.1 Serial I/0O Support

Simulation View supports serial 1/0 using the Communications window (bottom-left corner of

the display).
Communications Window
EE %‘-)ﬂ.; =
Test waz completed ik
Corml |Comz

Test was-completed

Serial data programmed to be transmitted through the terminal’s Com1 or Com2 port appears
in the lower portion of the Communications window. You can also enter data in the upper por-
tion of the window and click [Xmit] to simulate data being sent to the terminal.

Click to access the Communications Settings dialog box (see section 6.5.1 for informa-
tion).

Click to clear (flush) the contents of the window.

Click to copy the contents of the window.

3.9.2 File System Support

Thefull Qlarity file system is supported, however, it is not persistent between sessions of Qlar-
ity Foundry (i.e., it is erased when you close Qlarity Foundry). Simulation View’sfile system
islimited to 64 kilobytes of data, except as described in the next paragraph.

In Simulation View only, a special folder existsin the root of the file system called sim:
(including the colon). Files saved to this folder, and subfolders under this folder, are written
directly to your computer’s hard drive and can be accessed outside of Qlarity Foundry. Also,
fileswritten in this folder are persistent between Qlarity Foundry sessions. They are also
exempt from the 64 kilobyte data limitation. Files stored under /sim: can be accessed on your
hard drive from <Qlarity Foundry Install Location>\SmFiles.
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3.9.3 Simulation View Limitations

Simulation View has the following limitations:

* When using a keyboard:

— therepeat delay/rate is determined by the global setting in Windows. Thiswill only
match your terminal’s settingsif you set it to match on your PC.

— PrintScreen and Pause/Break keys cannot be properly simulated.

* SetSystemSetting() (and related API functions) may not be fully simulated.

3.9.4 Source-Level Debugger

&1 [¢]

)
i

-+
lini]

T

A source-level debugger isincluded in Qlarity Foundry. This allows an application devel oper
to look at the execution of the Qlarity code line by line in order to find programming errors. If
an error is expected in a specific place in the code, a breakpoint can be set at that point and
execution will stop when that point is reached during simulation. Then variable values, aswell
as the flow of execution, can be examined to determine the problem. In addition, if Qlarity
code encounters an unhandled exception in Simulation View, a breakpoint will automatically
be triggered before the exception is generated to allow you to investigate the circumstances
around the exception.

The following options are available on the Simulation View Tools menu and toolbar to help
debug an application.

ToggleBreakpoint (<F9>)
Select to set or remove a breakpoint.

Run (<F5>)
Select to continue running the simulation after it has paused or stopped.

Single Step (<F10>)
Select to execute the current line and stop on the next line.

Step Into (<F11>)
When you select this option, if the current line contains afunction call, thefirst executable line
of the function is displayed in the code, otherwise performs a single step.

Step Out Of (<Shift>+<F11>)

Select to execute the rest of the current function and return to the calling function. Stops on the
first executable line outside of the function call. If there is another breakpoint in the current
function, execution stops there.

Pause Execution (<Ctrl>+<Break>)

Select to stop execution at the next executable line of Qlarity code. If no Qlarity codeis exe-
cuting (i.e., the application isidle), execution does not pause until after it has been started by
an event such as a screen touch or time tick.

Qlarity Foundry
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3.9.5 Call Stack Window

The Call Stack window displays the line number and the object of the current function as well
asthat of al itscallers. Select Call Stack from the View menu to display the window.

Call Skack: X

MSG_DR&Ww
keytocusdizplay. draw [

Thiswindow displays the stack of functions that were called to reach the current point of exe-
cution. The current line of execution is displayed at the bottom of the list. The function that
was executing to invoke the current function appears on the line above it, and so on. If you
click onaniteminthecall stack list, Qlarity Foundry switchesto that function. In addition, the
Watch window resolves local variables in the context of the currently selected function in the
cal stack.

3.9.6 Watch Window

The Watch window allows you to monitor the value of any workspace variables. To display the
Watch window, select Watch Window from the View menu (or press <Ctrl>+9).

Watch Window

Al® [t =

Marne Type | Yalue
startTypeCombinedyar | veg 7
empty0biRef objref - empty
defaultdbjR ef obijref . default
longéray integer1001] 10,1.2,3,4,5,6,7.8.5,10,11,12,13. 14, 1...
larghdultisray inteqer[35][] . 00 00,00000000000000.
unibptedirtar unib_l,lté[1 71 - [F3,32,97,109, 32, 117,110,105, 98, 121, ...
glla unibyte]3] . [1000, 1001, 1002]

E baseat b1
lea fruit[3] [apple, banana, qrape]

Type what you want to see the value of in the “Name” column. This could be something sim-
ple, such as the name of avariable or property, or amore complex Qlarity expression, such as
“mid(nameString, 10, 4) + GetAddress(ShortForm).” If the expression references local vari-
ables, they are evaluated in the context of the currently selected function in the Call Stack. If
Qlarity code is currently executing, the expression is evaluated in the context of no function.

After the expression has executed, the result is displayed in the “Vaue’ column. The result
may appear in different colors, giving a hint of its current status. Possible colors include the
following:

Black: The normal status for an expression that evaluated normally.
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Blue: The value of the expression changed since the last time it was evaluated.

Red: An error occurred eval uating the expression. The most common reason is a variable
that does not exist.

Purple: The expression is still evaluating. You normally only seethisif the expressionis
particularly complex.

Gray: Thevaueisstae. Qlarity code has executed since the expression was evaluated. Its
value may have changed since the last update.

Click to show or hide the datatype for each variable.

Click [&] to select how arrays of bytes, unibytes, strings, and unistrings are displayed. By
default, strings and unistrings are displayed in quoted string notation (e.g., “Hello World"),
where other array types are displayed with bracket notation (e.g., [24, 512, 21, 22]). You can
adjust the settings to always prefer quoted string notation or bracket notation.

Click @ to view numeric, integral values in the Watch window in hexadecimal format rather
than decimal format.

3.10 PropertiesWindow

The Propertieswindow displays the properties of the selected object instance. An example of a
keypad object is shown below.

Object Properties

B

[harme] Qwertyk eypad

[ Border and Color ]
[ General |
parent default

HpOE 2hE

ypoz 1158

width 14

hieight 34

inactive falze

note_ugedefault

tone_ermor note_ugedefault

[ Main ]
[ Misc |
clickonpresz  |falze

separators falze

marqueepoz  |_gkp_topdetached

popupztyle _qgkp_nopopup

pazzwordmode | falze

shifted falze

hazenter true

hascancel true

marquesingst |0

Qlarity Foundry
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NOTE [ ]

Click an object in the work area, or click its object namein the Object Tree, to display its prop-
erties. If the Properties window is not displayed, pull down the View menu, and click Proper-
ties Window.

If more than one object is selected, only those properties that are common to all selected
objects are shown in the Properties window. If the same value is assigned to a property for all
selected objects, that value is displayed. If the selected objects have different values for the
same property, “ <multiple values>" appearsin grayed text. In either case, setting a valuein
the Properties window when more than one object is selected sets the property in all selected
objects to the new value.

Properties are the datain an object instance. They are grouped into categories to help you find
and edit a defined property. Properties are normally grouped into the following categories.

Main
Contains propertiesthat you must set to use the object. These might include enabling the status
of the object or the abject’s current value.

Border and Color
Contains properties that set the appearance of the object.

General
Contains properties that are required by the object but are rarely set in the Properties window.
These might include the position and size of the object.

Text Settings
Contains properties that set the less common text attributesin an object, such astheinset of the
text from the edge of the object or the justification of the text within the object.

Misc
Contains properties that do not fit into any of the above categories.

Some objects may contain other categories that are specific to the object.
Examples of properties include:

* |nstance name (required)

* Enabled/disabled switch

* Parent (object to which the instance is attached, often aform)
* Xy coordinates (x and y positions on the terminal display)

* Color (including color of background, text, border, etc.; selected from drop-down lists or the
Select Color palette)

* Font (selected from a drop-down list)
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* Bitmap image (selected from a drop-down list)

* Transparent (true/false)

You can edit property values by clicking the property you want to edit. Many properties have a
drop-down list from which to choose avalid entry. You may also typein avalue.

Click || to group or ungroup the properties by category.

Click to toggle between sorting the properties alphabetically or by the order defined by the
object’s author.

Click [£4] to show or hide the data type for each property.

You can close the Properties window by clicking the Close button [%]. Normally, however, you
will want to keep the Properties window open.

3.11 Object Palette

The Object Palette contains atab for each library in the workspace, aswell asan All tab and an
Other tab. Each tab hasicons for all of the object templatesin the library.

Object Palette B
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Click atab to select an object from the specified library.

The All tab containsiconsfor all objects available to the workspace (from al of thelibrariesin
the workspace). The background color of each icon identifies the library in which the object
can be found. The Other tab contains objects from various small libraries.

For more information on object libraries, refer to section 5.3, “Edit Libraries”

Move the mouse pointer over an icon to display the object’s name and description.

Qlarity Foundry
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Click to place the mouse pointer in “select” mode. In this mode, click an existing object to
select it. The pointer remains in select mode until you click a different icon.

Click @l to place the mouse pointer in “scroll” mode. If the layout scale is larger than the
work area, use the scroll mode to view the parts of the workspace that are not visible. Click

['2], then click anywhere in the work area and hold the mouse button as you “drag” in the
direction you want to view. When the section you want to view is visible, release the mouse
button. The pointer remains in scroll mode until you click a different icon or exit the work-
space.

You can close the Object Palette by clicking the Close button [X], or you can show or hideit by
clicking Object Palette on the View menu.

3.11.1 Add a New Object Instance

NOTE [ ]

Do the following to add a new object instance from the pal ette.
1. Click theicon of the object instance you want to add.
2. Move the mouse pointer to the work area. The pointer changes to a cross hair.

3. Click and hold the mouse button, and drag the mouse to draw arectangle in the work area.
Then rel ease the mouse button.

Some objects have a default starting size and shape, so the size of the rectangle doesn’t
matter, only its position in the work area. The size of other objects, such asaline or rectan-
gle, isinitially determined by the size of the rectangle you draw.

To add more than one instance of the same type of object, press and hold the <Shift> key when
you click the object icon. The object type remains selected, and you can just click and drag in
the workspace to add objects until you release the <Shift> key.

4. After you add an object, it remains selected and its properties are displayed. You can then
edit the properties as required, including assigning the object a unique name.

To resize an object, do one of the following.

* Usethe mouse. If the object has “resize grips’ (sizing handles), you can click and drag any
handle to resize the object.

Resize Gripz 1m

* Use the Properties window. Change the height and/or width integer in the Properties win-
dow. Select from the drop-down list, or typein the new value.
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To move an object, do one of the following.

* Click inthe center of the object, hold down the mouse button, and drag the object to a differ-
ent position. You can hold down the <Shift> key while moving an object to limit its move-
ment to horizontal, vertical, or a45° angle.

» Change the x and/or y position integer in the Properties window. Select from the drop-down
list, or type in the new value.

3.12 Move and Resize Windows

NOTE [ ]

NOTE [ ]

The following windows can be moved, resized, or undocked (separated) from the main win-
dow:

* Object Tree

* Properties window (Layout View)

* Object Palette (Layout View)

* Messages and Errors

* Communications window (Simulation View)
* Keyboard (Simulation View)

* Keypad (Simulation View)

Each window hasits own title bar at the top. To move awindow, click the title bar, hold down
the mouse button, and drag the window to another location, either in the main window or out-
side the main window. Asyou drag it, you will see an outline that indicates the position and
sizeit will be. When it isin the position you want, release the mouse button. If you release the
mouse button close to a“docked” position in the main window, the window snaps into place.

If you do not want the window to “ snap” into a docked position, hold down the <Ctrl> key as
you drag it. It then becomes a floating window that can be positioned anywhere on the screen.

To resize awindow, move the mouse pointer over any side or corner until the pointer changes
to directional arrows. Click and hold the mouse button, and drag the side or corner of the win-
dow until it is the size you want, then rel ease the mouse button.

You can resize the main window using the same method.

To close awindow, click (X. To open a closed window, select its name from the View menu.

Qlarity Foundry
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3.13 Whereto Go From Here

When you have finished reviewing Getting Started, refer to Chapter 8, “Basic Design” to learn
about the Qlarity design process, and specifically to section 8.4.2, “ Event Builder Dialog Box”
for information on Qlarity Foundry’s user-friendly design tool for creating user applications.

Refer to chapters 3 through 7, as required, to answer specific questions about using Qlarity
Foundry.
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CHAPTER 4

WORKSPACES

4.1 Start aNew Workspace

When you first start Qlarity Foundry, the “Welcome to Qlarity Foundry” dialog box is dis-
played. To start a new workspace from this dialog box, click [Start New].

To start a new workspace with Qlarity Foundry open, click on the toolbar, or select New
Workspace from the File menu. The following dialog box is displayed.

Select the type of workspace to create. g]

Chooze the tppe of project o create

Standard warkspace

Multilingual work space

Galil Motion Contraller

Modbuz(TM) serial RTU made and Open Madbus(TH)/TCP
Mational Instruments LabiWIE'W platforms

Create workspace like the last one created [Standard workspace)

Description:

Create a workspace using a et of objects that can be customized by using the
Event Builder ar wiriting functions in Qlarity programming code.

[ShowDetaiIs>> ]’ Showe Optionz ] ’ Finizh ]’ Cancel ]

The upper box lists several types of workspaces you can create. The difference between work-
spacetypesis determined by the library or libraries included with the selection. New options

are being added regularly, but at the time of this printing, the following workspace types were
supported:

Standar d wor kspace

Thisoption includesthe Basic library (basic.glib), Data Processing library (dataproc.glib), and
the Extralibrary (extra.glib). Theseinclude drawing, navigation, keyboard, and data commu-
nication and protocol objects required in all workspaces. The standard workspace also
includes default resources, including some BDF fonts, a TrueType® font, adefault bitmap,
and some extra fonts. You can add other resources using the Qlarity Foundry functions.

Qlarity Foundry
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Multilingual workspace

This option includes multilingual libraries. You can create a workspace that can support up to
eight languages. The current language can be changed on demand. When you compile a multi-
lingual workspace, you must enable Unicode support (see section 6.4, “Compile”).

Galil Motion Controller

This option includes the Common library and the Galil library that contains objects for com-
municating with Galil Mation Controllers. A Galil communications object isincluded in the
workspace by default. Configure this object to communicate with the controller. Serial,
TCP/IP, and UDP/IP communications modes are supported. You can then add other objects
from the Galil library such as trend charts, motion path charts, and polling windows that can
read values from and execute commands on the controller.

Modbus® serial RTU mode and Open M odbus/TCP

This option includes the Common library and the Modbus library that contains objects with

M odbus communications protocol. A Modbus communications object is included in the work-
space by default. Configure this object to communicate with the Modbus slave device. You can
then add other objects from the Modbus library such as gauges, trend charts, and register
objects that can be used to read and set values for the PLC interface.

National InstrumentsLabVIEW platforms

This option can be used to create a workspace designed to work with National Instrument’s
LabVIEW platforms such as FieldPoint, CompactFieldPoint, Compact Vision System, and
PXI/Compact PCI. Beijer Electronics's Visfor LabVIEW 6.1 or higher isrequired. See the
tutorials section of Qlarity Foundry help for more information.

Create workspace like the last one created
This option appears if you have previously created a workspace. Select this option to creste a
workspace containing the same libraries and resources that were in the last workspace created.

Click the workspace type that you want to use, and click [Finish] or [Show Options] (depend-
ing on the workspace option you selected).

If you click [Show Options], the following dialog box is displayed.
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Start a New Workspace

NoOTE [ ]

Select any additional items to add to the workspace. @

Add additional tems to pour project

Mote: Some objects requine that at least
Include a default BOF [raster font o pont or bitmap be inciuded in the

Include a default TrueType(tm] font  workspace. Creating such an object

Include a default bitmap without including En a|:|:||:|:|l_c-_|:-riatlef resourc;
causes an enor. For additional fonts an

v b -

Include extia fonts bitmaps, select Edit Besources from the
Edit e,

Include an ermor handling object

Screen Saver | Dancing Lines hd

Select additional object libraries Mo library selected
B azic.qlib A
[ ataProc. qlib
Extra.qlib

[ Galil_me 2. qlib

[Ji70av. glib

[ MitsubishiFx. glib

[ Modbusi2.glib

[T multilingual. glib v
Your project is now ready. Select any addition options for your application, then
press Finish.

[ Showe Details >> ] I Hide Optionz Firizh l [ Cancel

This dialog box alows you to add or remove resources.

Include a default font and bitmap

Before some objects can be added to a workspace, at least one font or bitmap image must
already exist in the workspace (if not, an error occurs). For this reason, it is recommended that
you include the default fonts and bitmaps.

Include extra fonts
To include additional fonts in your workspace, select this option.

Include an error handling object

By default, an error handling object (ExceptionDisplay) is added to your workspace that iden-
tifies and displays descriptions of any errorsin your code. It is recommended that you include
this object in al of your workspaces.

Screen Saver

The default screen saver displays a pattern of dancing linesfor aperiod of time beforeit blanks
the display. By default, the display switches to dancing lines after fifteen minutesand to a
blank display after thirty minutes. You can change the default by selecting a new screen saver
from the Screen Saver drop-down box.

When you are done, click [Finish] to proceed. The default workspace nameis*New Work-
gpace” until you save it with a new file name. The Object Pa ette includes toolsto create all of
the objects contained in the supported libraries.

You can add or remove resources and libraries after the workspaceis created using the options
on the Edit menu. Refer to section 5.2, * Edit Resources’ and section 5.3, “ Edit Libraries”

Qlarity Foundry

39



Open a Workspace Workspaces

4.2 Open aWorkspace

To open aworkspace, click | on the tool bar, or select Open Workspace from the File
menu. The following dialog box is displayed.

Select workspace to open @
Look in: | |2 samples w ¢) * % E,
. |C® Communications
’_J Vs
samples I3 Dema
% eventbuilder demo
_J |C® games
@ hwac sample
qglearout Rother

- % basic_keyboard. qly
_J % basic_serial_communication.gly
touchball % dns_ethernet_dlient.gly
% frp_client_interface. gy

‘_‘} % listbox_alarms. qly

Qlaritylrmvaders %passwordjrotected_screen.qu

DataProc
Files of wpe: Qlarity files [*.qly) -

Workspace files have a .qly extension. All workspace files in the default folder are listed
(change foldersif necessary). Click afileto select it, and its name is displayed in the “File
name” field. Click [Open] to open the workspace. You can aso double-click afile nameto
openit.

If you select aworkspace that is open in another instance of Qlarity Foundry on the same com-
puter, awarning appears indicating that the workspace isin use. If you want to save the work-
space, you will have to save it with adifferent name (select Save Workspace As from the File
menu) to ensure that no datais overwritten.

4.3 CloseaWorkspace

Select Close Workspace from the File menu to close the current workspace and start a new
workspace. The following prompt appears.

Qlarity Foundry
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Click [Yes] if you want to save the workspace that was |oaded, or click [No] if you do not want
to saveit. A new, unnamed project is started using the default resources from the previous
workspace. At this point, you can start a new project or open a different project using the
“Open Workspace” option.

4.4 SaveaWorkspace

Thefirst time you save a new workspace, the Save As dialog box appears so that you can enter
aname for the workspace file (see section 4.4.2). Then, when you save thefile, it is saved to
the file name you entered.

If you want to make a copy of the workspace or change the file name, use “ Save Workspace
As’”

If you want to transfer aworkspace to another computer, use the “ Collect for Output” function
(see section 4.4.3 below).

4.4.1 Save Workspace

To save aworkspace, click i=1| on the tool bar, or select Save Workspace from the File menu.
If you have already named the workspace, the fileis saved. If it is a new workspace and you
have not yet named it, the Save As dialog box appears (see section 4.4.2).

4.4.2 Save Workspace As

To save aworkspace to a different name, select Save Workspace As from the File menu. The
following dialog box is displayed.

Save workspace as @@
Savein: |l samples v € ¥ -
. | Communications
,_J cvs
samples | Demo
|CR eventbuilder dema
’J L@ games
hreac sampls
qlearout e P
| other

%basic_keyboard.qu
.—J %basic_seriaI_communication gy
touchball %dns_ethernet_client.qu
) %ftp_client_interface .gly
_J %Iistbox_alarms gy

Olaritylrvaders %passwordjrotected_screen.qlv

D ataProc
Save as bype: Qlarity files [*.qly] v
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Select thefolder in which you want to save thefile. Inthe“File name” field, type the name that
you want to give the workspace (you do not have to type the extension). Click [Save] to save
the workspace.

Theoriginal fileisretained. The new fileis acopy of the origina file. If you are renaming the
file, you will need to delete the original file.

443 Collect for Output

Use this option to collect all of the resources used in aworkspace into onefile. You can then
move the file to another computer, and all resources will be available to open the workspace.

To transfer aworkspace to another computer, select Collect for Output from the File menu.
Thefollowing dialog box is displayed.

Select where to output the workspace @§|

Savein: |l samples J 02 e @
E ".Ig IR Communications
. Vs

My Computer | ILE3 Dema
| eventbuilder demo

. | games
_,../- L@ hvac sample

My Documents LR other
%basic_keyboard.qlv

% basic_serial_communication.gly

L&B % dns_ethernet_client.gly

% frp_client_interface. gy

Deskta
b %Iistbox_alarms.qu
%passwordjrotected_screen.qu
ic
My Recent
Documents
2
Ay Metwark, Save as type: Qlarity files [*.qly) w

Inthe“Filename” field, type the name that you want to give the output file (you do not haveto
type the extension). Click [Save] to save thefile.

45 CompileaWorkspace

Click [** on the toolbar, or select Compile Workspace from the File menu to compile the
current workspace into the format required for auser application. Compiling isalso required to
update modifications made in Code View before they can be seen in Layout View. However, if
you make changes in Code View and then switch to Layout View, the program compiles auto-
matically.
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If the compileis successful, the program displays the application in Layout View. If any errors
occur during the compile, the program switches to Code View and the error messages are dis-
played in the Compile dialog box. Double-click an error message to go to the location of the
error in the code. You can also select Goto Next Message from the Edit menu to select the
next error message and view itslocation in Code View.

4.6 GenerateaBFF File

Use this function to save a Qlarity workspace file to binary file format (BFF), which isthe
application format required by the terminal.

When you use the “Download Application” option to download the current workspace to the
Qlarity-based terminal, Qlarity Foundry automatically compiles the workspace into aBFFfile;
however, the BFF file is not saved.

To save aworkspace's BFF file so that you can download it at any time without loading the
workspace in Qlarity Foundry, do the following.

1. Load the workspace that you want to save to a BFF file.

2. Select Generate [filename].bff from the File menu (where [filename] is the name of the
current workspace). The following dialog box is displayed.

Create Compiled Binary (BFF file) 2
Savein: | ) samples w € ¥ v -
- | Commurications
:_b'f! Vs

My Computer | IC8Demo
| eventbuilder demo

| games
_,J LR hwac sample
My Documents | | E2other

?_?j
Deskiop

N

My R écent
Documnents
‘t_} File narme: | ] hd
.

by Metwork Save az type: Qlarity application binar files [* bif) -

3. Inthe“Filename’ field, type a name for the BFF file, or accept the default file name (you
do not have to type the extension). The workspace file name with a .bff extension in place
of the .gly extension is used as the default.

4. Click [Save] to generate the BFF file.

Qlarity Foundry
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You can download the BFF file using the [Download Other BFF] option in the Download
Application function (File menu). Refer to section 7.3, “Download a BFF File’ for informa-
tion.
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CHAPTER 5

TEMPLATES, RESOURCES, AND LIBRARIES

5.1 Add/Edit Templates

Creating and designing object templates is an advanced function, which is covered in depth in
Chapter 10, “Advanced Design.” This section provides an overview of the Add/Edit Templates
function.

Use Add/Edit Templates to create a new object template. The new template may be blank, it
may contain only boilerplate code, or it may be based on alibrary object template. New object
templates are added to the Template branch of the Object Tree. After adding atemplate, you
use Code View to add or edit your custom programming code.

You can also use the Add/Edit Templates function to change the name of an existing template.

Click E% on thetoolbar, or select Add/Edit Templates from the Edit menu, and the Add/Edit
Templates dialog box is displayed. (You can also right-click anywhere in the Templates branch
of the Object Tree, and click Add/Edit Templates on the shortcut menu).

FD Add / Edit Templates X

Template Type Base Template Mew Termplate

W

Close

5.1.1 AddaNew Object Template
In the Add/Edit Templates dialog box, do the following to create a new object template.

1. Click [New Template] and the following dialog box is displayed.
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New Template Wizard @

& Create a template ready to operate in Qlarity
Foundm.

() Create a completely blank template.

O Copy the code of an existing template in a
library.

O Estend (inherit] a template from an existing
template in a library.

Template narme:

Object type: Area Object b

2. Select one of the following options to start the new template:

Create atemplateready to operatein Qlarity Foundry

Use this option to create a new object template by starting with the programming code for
abasic object that will function in Qlarity Foundry and display on the screen. Additional
programming is required to define the object’s function, appearance, and so on.

Create a completely blank template
Use this option to start with a blank, unprogrammed object template.

Copy the code of an existing templatein alibrary

Use this option to copy an object template from an existing library object. When you select
thisoption, a“Based on” box replacesthe “ Object type” box. Select the object you want to
copy from the drop-down list.

Extend (inherit) a template from an existing templatein alibrary

Use this option to create a new object template based on the programming code from an
existing library object. When you select this option, a“Based on” box replacesthe “ Object
type” box. Select the object you want to copy from the drop-down list. Refer to the Pro-
grammer’s Reference Manual for more information on extending templates.

3. Inthe“Template Name’ box, type a name for the new template. Each template in the
workspace must have a unique name. A template name has no size limitation but must
start with aletter. A name cannot contain spaces but may use the underline character ().
The percent (%), pound (#), and dollar sign ($) symbols can be used at the end of the
name.

4. Thelast box islabeled either “Object Type” or “Based on” depending on the option you
selected.
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In the “Object Type” box, select the type of object you are creating from the drop-down

list, as follows:
Container An object that contains other objects (e.g., aform). It can be
defined as part or all of the terminal screen.
Area object A display element (e.g., text object, bitmap object, line

object, etc.)

An object that serves afunction not related to the display
(e.g., key definition, communications, etc.).

Non-drawabl e object

For more information on object types, refer to Chapter 8, “Basic Design” and to Appendix
A, “Glossary of Software Terms.”

In the “Based on” box, select the library object on which the new object template isto be
based. The programming code from the library object will be copied to the new object
template.

5. Click [OK] to create the new template.

5.1.2 Edit a TemplateIcon

Each template isidentified in the Object Tree by an icon. To customize theicon for atemplate,
click the template name in the Add/Edit Templates dialog box, then click [Edit Icon]. Thefol-
lowing dialog box is displayed.

Edit Template Icon
[T ]

<))

Left Buttan |i ! J J
Right Buttan !! Jl_
Filicon M| | =] |
Copy icon w
[ ]9 ] [ Cancel ]

Theicon formis graphically represented as a grid. Each square in the grid is an individual
pixel. On the grid, draw the icon for the template using the following tools.

* |If you want to modify an existing icon to create a new one, click the drop-down arrow at the
“Copy icon” box, and select an icon from the list. The selected icon is displayed.
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If you would like to start with all pixels the same color (i.e., white, black, or a shade of
gray), click the starting color next to the “Fill Icon” label.

By default, click a pixel with the left mouse button to make the pixel black; click with the
right mouse button to make it white. You can aso specify colors other than black and white
for each mouse button, as follows:

* Next to the“Left Button” label, click the color that you want to apply when you click the
left mouse button.

* Next to the “Right Button” label, click the color that you want to apply when you click
the right mouse button.
Click < ol B to move or offset the graphic in the grid. However, any pixels with a color

other than white are changed to white when they are moved from the display area. For
example, if you change the default fill to black, and click twice then click once, a

one pixel wide white border is added to the right side of the image. Click [ | twice and
once to add a white top border.

Click to return the graphic to its original design.

Click to invert the color of each pixel in the icon.

5.1.3 RenameaTemplate

In the Add/Edit Templates dialog box, do the following to change an object template’s name.

1

2.

3.

4.

Click the template name that you want to edit. It is highlighted in blue.
Click [Rename Template].
Type the new name over the old name.

Press <Enter> to save the new name, or press <Esc> to revert to the old name.

5.1.4 RemoveaTemplate

In the Add/Edit Templates dialog box, do the following to remove an object template from the
workspace.

1

2.

3.

Click the template that you want to remove. It is highlighted in blue.
Click [Remove Template].

A prompt is displayed to confirm that you want to remove the template. Select [Yes] to
remove the object template from the workspace.
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5.1.5 Send TemplatetoLibrary

NOTE [ ]

After you have created and customized an object template, you can add it to alibrary. By plac-
ing your object templatesin alibrary, they can easily be distributed to other locations or com-
puters by copying the library file (e.g, libraryname.lib).

You should not save your new object templatesto Beijer Electronicslibraries. Beijer Electron-
icslibraries are regularly updated, and the new libraries replace the existing ones, so your
templates would be overwritten. Instead, you should create a new library in which to store
your own object design work. Refer to section 5.3, “ Edit Libraries’ for more information.

In the Add/Edit Templates dialog box, do the following to add an object template to alibrary.

1

2.

6.

Click the template that you want to add to alibrary. It is highlighted in blue.

Click [Send Template to Library]. The following dialog box is displayed.

Send to Library g

Select library | Basic b

Enltry name | Digmand

Leave template in workspace when done [

[ ak ] [ Cancel ]

Inthe " Select Library” box, select the library to which you want the object template cop-
ied.

The “Entry Name” box displays the name of the object template. To assign it a different
name within the library, type a new name.

If you want to leave the template in the current workspace after you copy it to the library,
select Leave template in workspace when done.

Click [OK] to place the object template in the selected library.

5.1.6 Change Template Type

In the Add/Edit Templates dialog box, do the following to change the object type of atem-
plate.

1

Click the template that you want to change. It is highlighted in blue.

Qlarity Foundry
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2. Click theradio button for the object template type to which you want to change the tem-
plate, asfollows.

An object that contains other objects (e.g., aform). It can be

Container defined as part or all of the terminal screen.

A display element (e.g., text object, bitmap object, line

Area object object, etc.)

An object that serves afunction not related to the display

Non-drawable object (e.0., key definition, communications, etc.).

For more information on object types, refer to Chapter 8, “Basic Design” and to Appendix
A, “Glossary of Software Terms.”

5.1.7 Extend a Template

A template may extend another “base” template. A template that extends another template
“inherits’ the base template’s properties and methods. In the Add/Edit Templates dialog box,
do the following to extend a template.

1. Click the template that you want to modify. It is highlighted in blue.

2. Fromthe“Extendstemplate’ drop-down list, select the base template that you want the
selected template to extend. If you do not want the template to extend another template,
select <none> from the drop-down list. Refer to the Programmer’s Reference Manual for
detailed information on extending object templ ates.

5.2 Edit Resources

NOTE [ ]

Resources include all bitmap images, fonts, audio files, and binary datafiles that are available
in aworkspace and, eventually, in the user application. You must add resources to aworkspace
before you can use them in object instances.

Use the “Edit Resources’ option to add resource files to your workspace or to change or
remove the resources available. Because resources become part of the user application when it
is compiled, you should delete any unnecessary resources.

When you create a new workspace, you have the option to add default bitmap images and fonts
to your workspace. Some objects may require at least one bitmap, BDF font, or TT font
resource before the object will function properly. When you have finished creating a work-
space, however, you may want to remove any unused default bitmaps and fonts before you
download the user application to the Qlarity-based terminal to conserve the terminal’s flash
and RAM memory.
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Click |s<#| on the toolbar or select Edit Resources from the Edit menu, and the Edit
Resources dialog box is displayed.

... Edit Resources @

Bitmaps | BDF Fonts || TrueType Fonts | Audio | Binary

Bitmap name  Svs | Filename
Alarm bitmapz/alarm.bmp

all bitraps/all. brap

bottomleft bitmapz/bottomleft. brp

bottomright bitmapsz/bottomnight. brmp

lightoff bitrnaps/lightaff. brip

lightan bitmapsz/lighton.bmp

Temp bitmapz/temp. bmp

topleft bitmaps/topleft. bmp

topright bitmapsz./topright.brp

Resource data Preview

Filenarne

[ (0] 4 ] [ Cancel ]

All resources used in aworkspace are managed from this dialog box.

Click the tab for the resource type you want to manage, then follow the procedures in the fol-
lowing sections as applicable to add a new resource, rename an existing resource, change the
file for an existing resource name, or remove a resource from the workspace. Additional infor-
mation on each resource type is also provided in the following sections.

After you have finished adding, editing, or removing resources, click [OK] to save your
changes and exit the Edit Resources dialog box. The workspace is compiled. Resources that
you added are available for use in the objects, and resources that you removed are no longer
available.

Save the workspace to save the new information to disk.
NoTE [ ]  Thelabelson the buttons used to edit resources change to match the resource tab you selected.
For example, you click [New bitmap] to add a bitmap image, [New BDF font] to add a BDF

font, and [New audio resource] to add an audio file. The label on the “ Rename” button
changes to the name of the resource you selected to rename.

5.2.1 Add aResource

In the Edit Resources dialog box, do the following to add a new resource to the workspace.
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1. Click [New resource type] (e.g., [New BDF Font]) and an Open dialog box appears.
Resource filesin the default folder are listed (change folders if necessary).

2. Select theresourcefile or files that you want to add.

NoTE [ ]  Toselect multiplefilesthat appear consecutively in alist, press and hold <Shift>, then click
thefirst and last file in the group you want to select. To select multiple non-consecutive files,
press and hold <Ctrl>, then click each file that you want to select.

3. Click [Open]. The resource is added to the list of resources.

When you add aresource, it is given the name of the file by default. The resource name isthe
name that appears in the Properties window for you to select the resource for an object
instance. For information on changing the name, refer to section 5.2.3.

5.2.2 Preview Resources

When you select aresourcein thelist, a preview of the resource is displayed in the “Preview”
box (as shown below) if appropriate. If you selected an audio resource, click the button in the
“Preview” box to listen to the sound.

... Edit Resources @

Bitrnaps | BDF Fonts | TrueType Fonts | Audio | Binary

Bitmap name | Swz  Filename

Alarm bitmaps/alarm. brmp
all bitraps/all. brap
bottomlLeft bitmapz/bottomleft, bmp
battamright bitmapz/bottomnight. brp
lightoff bitrnaps/lightaff. brip
lighton | [ bitmaps/lighton brmp
Temp bitmapsz/temp. bmp
toplaft bitrnapstapleft. bap
topright bitmapsz/topright. bmp
Resource data Prewview
Filename
bitraapz/lightan. brap
[ Rename “lighton” ]
’ MHew bitmap ] ’ Remove bitmap ]
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wa Edit Resources g|
Bitmaps | BDF Fonts | TrueType Fonts | Audio | Binam
TrueType font name | Sps | Filename
Avial ttfants. arial
Fesource data Fresview
Filename a:
ttfants. arial. t
[ Rename "Arial” ] k :
20: The Quick
[ e TrueT ppe font ] [ Remove TrueT ppe font ] 22 The QU'
I (]S ] [ Cancel ]

5.2.3 Renamea Resource

In the Edit Resources dialog box, do the following to change the name of aresource. This
changes the name that appears in the Properties window for you to select the resource for an
object instance; it does not change the file name of the resource.

1. Fromthelist of resources, select the resource that you want to rename, and click [Rename

“resource name”] (e.g., [Rename “qterm_g70”]). A dialog box is displayed with the
current name of the resource selected in the text box.

Qlarity Foundry

Enter the new name for the resounce

I 0k l’ Cancel ]

Type over the name with the new name, or edit the name as desired.

Click [OK] to rename the resource and close the dialog box. The new name appears in the
“name” column of the resource list.

5.24 ChangeaResourceFile

In the Edit Resources dialog box, do the following to change the file assigned to an existing

resource name.

Qlarity Foundry
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1. Fromthelist of resources, select the resource for which you want to change the file.
2. Click [Browse] and an Open dialog box appears.
3. Select thefile that you want to assign to the resource name.

4. Click [Open] to accept the file and close the dialog box, and thefile is changed.

5.25 Remove a Resource

5.2.6 Bitmaps

5.2.7 Fonts

In the Edit Resources dialog box, do the following to remove a resource from the workspace.

1. Fromthelist of resources, select the resource or resources that you want to remove. You
can select multiple resources as described in the note above.

2. Click [Remove resource type] (e.g., [Remove BDF Font]). The selected resource(s) is
removed from the workspace.

Qlarity Foundry supports bitmap imagesin the standard .bmp format. Use the following guide-
lines when creating bitmap images to be displayed on Qlarity-based terminals:

Bitmap Size:

The size of a bitmap image is normally shown as the number of pixelsin width by the number
of pixelsin height (e.g., 25 x 10). The standard Qlarity-based terminal display is 320 pixelsin
width by 240 pixelsin height (320 x 240). Therefore, you can easily determine what size to
make your bitmap images so they will be in proportion to the size of your terminal. Refer to
your Qlarity-based terminal specifications for its exact size.

Transparent Background:

You can specify that a color in a bitmap image become transparent in the workspace. If you
want the background of a bitmap image to be transparent in the workspace, make the back-
ground a color that is not used in the bitmap, then select the background color as the transpar-
ent color in the bitmap object properties in Qlarity Foundry. Bright magenta and bright green
are often used as transparent background colors.

Qlarity-based terminals support BDF (raster) and TrueType fonts. Use the following guide-
lines to help you determine which fonts to use in aworkspace:

Scalable and Non-scalable Fonts:

BDF (raster) fonts are non-scal able, which means that you need to load a separate font file for
each point size (e.g., Arial 8, Arial 14, Arial 20, etc.). TrueType (TT) fonts are scalable, which
means that a single font can typically be scaled to several different point sizes.
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5.2.8 Audio

529 Binary

Rotating a Font:
A TT font can be rotated to any angle. A BDF font can only be displayed at the angle at which
it was created.

Availability:
BDF fonts and TrueType fonts are readily available from several sources, including many pub-
lic domain Internet sources. TrueType fonts can be used on any Windows compuiter.

Terminal Memory Use:

A BDF font fileissmaller than aTT font file. If you are using only one or two sizes of a spe-
cific font (Arial, Times Roman, etc.), you can save terminal memory using BDF fonts. If you
are using severa point sizes for a specific font, the TT font will likely use less memory than
three or more BDF fonts.

Display Speed:

BDF fonts are displayed more quickly than TrueType fonts on Qlarity-based terminals. While
the terminal renders TrueType fonts fast enough that the difference in drawing speed israrely
noticeable, you might consider using BDF fonts for display items that will change their text
frequently (such asitems that are frequently polled from aremote device).

Copyright:
Many fonts are copyrighted. Be sure to purchase or obtain permission to use a copyrighted
font in your user applications.

Some Qlarity-based terminals have an audio decoder option that enables them to play wave-
form audio files. If your terminal supports an audio decoder, you can add audio filesin the
.wav format to your workspace. You can play the audio files using the PlaySound API func-
tion.

Binary resources are files that you want to add to your user application unchanged. For exam-
ple, you could use abinary resource in your application if you wanted the Qlarity-based termi-
nal to communicate with an embedded device (with no PC connection). You could, for
example, add a configuration or firmware file to the application as a binary resource file, and
then use the GetBinaryResource API function to download the file from the Qlarity-based ter-
minal to the embedded device when the application is running.

5.3 Edit Libraries

Object libraries are provided by Beijer Electronics (and other sources) to assist you in design-
ing user applications. Each library contains severa predefined Qlarity objects. This enables
you to add object instances to your workspaces without the need to program new object tem-
plates.

Qlarity Foundry
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When you add alibrary to a workspace, the objects in the library are added to the Object Pal-
ette and to the drop-down list in the Instance Properties dialog box (right-click anywherein the
Object Tree, and click New Object Instance).

NOTE [ ]  When you create a new workspace, you have the option to add default libraries to the work-
space. You can remove a default library or add new libraries to the workspace using the “ Edit

Libraries’ option.

NoTE [ ]  Object templatesin libraries are not listed under “ Templates” in the Object Tree. Only object
templates created in the workspace are listed under this heading. However, you can create a
new object template based on an existing library object (see section 5.1, “ Add/Edit Tem-

plates’).

To add alibrary to or remove alibrary from your workspace, click &3 on thetoolbar, or select
Edit Libraries from the Edit menu. A dialog box similar to the following is displayed.

Libraries
Filename
[ ataProc. qlib
B aszic.glib
exexcephondizplay.lib
libraries/exangletest lib
librariesfexradiocheck. lib
common. lib
progobis.lib
Entries
AngleT ext2 [Source)
Animatedimagey'2 [Source)
ClockDizplay2 [Source)
ClockSety2 [Source)
ColorPicken2 [Source)
directionpady’2 [Source)
DizplayFade\'2 [Source)
Dizplays etting'2 [Source)
ellipze\2 [Source)
emptyimage [Bitmap]
GroupB ox [Source]

Status Narme

loaded sys2.10

loaded avs210  DataProc
loaded zys210 Basic

loaded zywsl1.00  ExExceptionDizplay

loaded +1.00 ExtingleTent
loaded +1.00 ExRadiaCheck
loaded yvsl.52  common
loaded zpz1.52  progobjs

Templatez

# | W AngleTextv2
A Snimatedimagey2
ClockDisplayy2
& ClockSety2
ColorPicke2
@ DirectionPadya
B DisplayFadev2

| (£

Edit Library

Remove libram

Add existing library

Advanced

Cloze

DizplaySettingy2
o Ellipzel2

IG_-I GroupBos2
lconButtory2
IPAddressE nty2
A Lingv'2

B PieChartT ahlei2

Create new libram

IIIIIIM

sl 1E O

e

All libraries currently in the workspace are listed. Click alibrary to display its entries and

object templates at the bottom of the di

5.3.1 Add ExistingLibrary

aog box.

Do the following to add a new library to the workspace.

1. Click [Add Existing Library], and adialog box appears that lists all the libraries included
with Qlarity Foundry that have not been added to the workspace.

2. Select one or more libraries from the list.
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6.

To select multiple libraries that appear consecutively in the list, press and hold <Shift>,
then click thefirst and last library in the group you want to select. To select multiple
non-consecutive libraries, press and hold <Ctrl>, then click each library that you want to
select.

The objectsin the selected library or libraries are displayed at the bottom of the dialog
box.

Click [OK] to close the dialog box, and the selected libraries are added to the workspace.
The objects in the new libraries are added to the Object Palette.

To add alibrary that is not listed, click [Add Other Library] and an Open dialog box
appears. Select the library or libraries that you want to add (change the folder if neces-
sary), and click [Open]. Thelibrary is added to the workspace.

Click [Close] to save your changes and exit the dialog box. The workspace is compiled
and the objects in the new library are available for use in the workspace.

Save the workspace to save the information to disk.

5.3.2 Removelibrary

Do the following to remove alibrary from the current workspace.

1

All libraries that are loaded in the workspace are listed. Click the library that you want to
remove. It is highlighted.

Click [Remove Library] and thelibrary fileis removed from the workspace.

Click [Close] to save your changes and exit the dialog box. The workspace is compiled
and the objects in the library are no longer available for use in the workspace.

5.3.3 Edit Library

NOTE [ ]

Library editing functions require an understanding of Qlarity programming. Refer to Chapter
9, “Intermediate Design” and Chapter 10, “Advanced Design” for information on Qlarity pro-
gramming.

You should not edit Beijer Electronicslibraries. Beijer Electronicslibraries are regularly
updated, and the new libraries replace the existing ones, so any changes are overwritten. You
should edit only libraries that you created (see section 5.3.5, “ Create a New Library” ). You
can modify an abject template by importing it into your workspace (see section 5.1.1, “ Add a
New Object Template”).

IntheLibrariesdialog box, click alibrary to select it, then click [Edit Library], and the follow-
ing dialog box is displayed.

Qlarity Foundry

57



Edit Libraries

Templates, Resources, and Libraries

NoTE [ ]

Edit Library X
Path: c:/backup/glaritysamples/samples/hvac sampledlibranes/exradiocheck. ib
[REN=NF #H adioCheck] [ lzon Foreground ] [ lcon Back ground l E

Yerzion: [1.00 Warning: ny changes you make to ibraries, may affect
other projects. Additionally, any changes will take effect
immedediately and cannot be undone.

Entry MName Entry Tupe Wersian
ExCheckBoxBDF Source 1.00
ErCheckBoxTTF Source 1.00
ExFadioButtanBDF Source 1.00
ExRadioButtonTTF Source 1.00

Add Mew Entry

Changes that you make to libraries take effect immediately and cannot be undone. Remember
that a library may be used in more than one workspace, and changes made to the library affect
every workspace in which it is loaded.

You can change the library name, version, or icon colors, as well as change the entriesin the
library.

Name
To change the library’s name, click in the “Name” text box, and type over the existing entry.
The change isreflected in the “Filename” column in the Libraries dialog box.

Version
To change the version number of the library, click in the “Version” text box, and type over the
existing number. The changeis reflected in the “ Status’ column in the Libraries dialog box.

I con Foreground/l con Background

On the Object Palette, iconsfor all objectsin alibrary use acommon color scheme. Use these
options to specify or change the foreground and/or background color of the library’s object
icons. Click [Icon Foreground] or [Icon Background] and acolor paletteis displayed. A
rectangle appears around the current foreground or background color. Click a different color
square to change the color, then click [OK].

5.3.3.1 Edit Entry

Click an object template entry in the “Entry Name” list to select it, then click [Edit Entry] to
edit the programming code of the selected object. This function is only available for “source”
type entries.
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WARNING [ ]

The object templateis displayed in atext editor similar to Code View, as shown below.

(¥ Edit Library Entry - ExCheckBoxBDFE
File Edit

'Copyright 2001 ©3I Corporation ~
'Permission is granted to copy, distribute and wodifyv this code,

'provided that this copyright statement is preserved
LI o i o o ol ol o o o o ol ol o ol o ol o i o o ol o ol o o o o o o o o o o o

library standard source DrawiDRect
library standard source TextMultilineEBDF
library standard source Notes

library standard source ToolMessages

func OnPressi)
return
endfunc

func OnStateChange ()
return
endfunc

'TThether the object is displayed on the terminal
clim enabled =5 hoolean
init enakled = true
func enablednewral as boolean)
enahled := newval
Enahle (me, enabled)
Endfunc

'WTho do we attach to
clim parent az objref

init parent := default
func parent (newval as obhjref)
parent = newval
Attach(m=, parent)
Recalc (i b
£ >
Line: 21 Lol 53 [ ok || Ccancel

Edit the code, and click [OK] when you are finished to save the changes.

The Edit Library Entry window has a File menu and an Edit menu with the standard save, edit,
and find options. The File menu also contains the following option.

Save changesto library as hidden code
This option gives the developer the option of hiding the source code in the library. Once the
source code is hidden, it cannot be viewed or edited.

Make a copy of the source code before using the “ Save changesto library as hidden code”
option. Once saved to the library, it can no longer be viewed or edited by anyone.
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5.3.3.2 Rename Entry

Click an entry in thelist to select it, then click [Rename Entry] to change the name of the
selected entry. A dialog box isdisplayed for you to type the new name. Click [OK] to apply the
change and close the dialog box.

5.3.3.3 Remove Entry

Click anentry in thelist to select it, then click [Remove Entry] to remove the selected entry
from the library. A message is displayed warning you that this will permanently remove the
entry from the library. Click [Yes] to remove the entry.

5.3.34 Set Entry Version

Click an entry inthelist to select it, then click [Set Entry Version] to change the version num-
ber of the selected entry. A dialog box is displayed for you to type the new number. Click [OK]
to apply the change and close the dialog box.

5.3.3.5 Add New Entry
A library contains two types of entries:

* Source objects (object templates)

* Embedded resources (e.g., bitmaps, BDF fonts, and TT fonts). Only resources that are used
in an object template, (e.g., a custom button, tab, etc.) need to be embedded in the library.
Libraries can also reference any resource that has been loaded into aworkspace. However,
by embedding the resource in the library, you make certain that it is available when an
object instance is created.

To add anew entry to alibrary, click [Add New Entry]. The following dialog box is displayed.

New Library Entry @

E ntry narne:

Entry tupe: | 5ource w

ak l [ Cancel

Entry Name

Enter aname for the new entry. A name has no size limitation but must start with aletter or
underline character (). A name cannot contain spaces but may contain the underline character.
The percent (%), pound (#) and dollar sign ($) symbols can be used at the end of the name.

Entry Type
From the drop-down list, select the type of entry:

60

Qlarity Foundry



Templates, Resources, and Libraries Edit Libraries

Source (object template)

Bitmap (resource)

BDF font (resource)

TT font (resource)

Audio file

Binary file

Filename

If the library entry is aresource (e.g., bitmap or font) enter the location of the resourcefile.
Click [Browse] to find the file if necessary.

Click [OK] to continue. If the library entry isa“source” (object template), amessageisdis-
played explaining that Qlarity Foundry will insert a blank entry in the library. To enter the pro-
gramming code for the object template, select the new entry and click Edit Entry.

You can also add new object templates that you have already created with the “ Send Template
to Library” option in Add/Edit Templates (see section 5.1.5) for information.

5.3.4 Advanced

Click [Advanced] to display the advanced options for editing the standard and core libraries.

Advanced Library Options g

[ Edit standard {natives. lib) l

l Edit care {core.glib. ghide) ]

System libraries that are not explicitly included in
this workspace,

Include as reference {recommended) W

oK ] [ Cancel

5.3.4.1 Edit Standard (natives.lib)

In addition to native API functions (as described in the Programmer’s Reference Manual), the
standard Natives library (natives.lib) contains several utility functions written in the Qlarity
language. To make these functions available, type the following in the Global s section of your
workspace:

library standard source <entryname>
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<entryname> is the name of the library that contains the additional API functions you want to
use. To determine the entry in which a function resides, locate the function in the Object Doc-
umentation Help file. Each utility function in the library begins with the underscore () charac-

ter.

Click the [Edit standard] button to view the utility functions included in the Natives library.

Edit Library 3
Path: c./backup/glantyzamples fzampleshvac sample/libraries/exsradiocheck. lib
Name: | ExRadioCheck1 [ |con Foreground ] [ lcon Background ] E
Yerzion: |[1.00 Warning: Any changes you make to libranes, may affect
other projects. Additionally, any changes will take effect
immedediately and cannot be undone.
Entry MName Entry Tupe Wersion
ExCheckBoxBDF Source 1.00
ExCheckBoxTTF Source 1.00
E R adicEuttonE DF Source
ExRadicButtonT TF Source 1.00
Add Mew Entry

Do not modify these functions, as objects in various libraries al so use them. In addition, any
changes you make to Natives library functions are overwritten when you upgrade Qlarity

Foundry.

Refer to section 5.3.3, “Edit Library” for information on editing functions.

5.3.4.2 Edit Core (core.glib.ghide)

The Core library contains core object definitions that are used as a base for extension. Many
standard Qlarity objects extend templatesin this library. Objects in the Core library do not
appear in the Object Palette. Select this option to reference code in the Core library.
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Edit Library 3
Path: c:/backup/glarityzamples/samples/hvac zampledlibraries/exradiocheck. lib
[FENT=F »H adioCheck] [ leom Foreground ] [ lzon Background ] E

Yergion: [1.00 Warning: Any changes you make to libranes, may affect
other projects. Additionally, any changes will take effect
immedediately and cannot be undone.

Entmy Mame Entry Tupe Wersion
ExCheckBoxBDF Source 1.00
ExCheckBoxTTF Source 1.00
ExFadioButtonBDF Source 1.00
ExFadioButtonTTF Source 1.00

Add Mew Entry

5.3.4.3 System Libraries Not Explicitly Included in This Workspace

A system library isone that resides in the same directory as the QlarityFoundry.exe executable
file. Some system library template code may rely on templatesin other libraries. Thisis com-
mon when extending templates. If the other libraries are not available to the Qlarity compiler,
compile time errors will occur. The drop-down list at this field contains options to indicate
how to include system libraries that are not specified in the workspace.

Do not include

If you select this option, other system libraries are not included. If codein onelibrary relieson
codein another library that is not included in the Qlarity workspace, the compiler will generate
errors.

Include asreference

If you select this option, areference to all system librariesin your workspace isincluded. A
library that isincluded as areferenceis available to the Qlarity compiler but will not generate
an error if the workspace is moved to a computer that does not have that library.

Include directly
If you select thisoption, all system libraries are included directly. If the workspace is moved to
a computer that does not have one of the system libraries, compile time errors will occur.

NOTE [ ] If you select an option to include additional system libraries, the library objects do not appear
in the Object Palette.

535 CreateaNew Library

Do the following to create anew Qlarity Foundry library.
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1. Click [Create New Library]. A dialog box similar to the one shown below is displayed.

Create new library.

Save in: | I Glarity Foundm W o * 2 E"
) | _debugfiles
___.J |2 AutaDoc
hwac sample | | AuxSuppert
| firmweare
,g Basic.glib

.
l,-.!JI ,ﬂ DataProc. glib

My Computer ,gExtra.qlib

& zall_mevz.gib

‘(g Modbusyz.glib

,E\ rmultilingual. glib

52 nIohisvz.qlib

& optozz_pac.qib

goﬂ:Comm.qlib

"'\.'

My Documents

Desktop
ﬁg File name: hd
MpRecent | Saveastpe: | Library fles [~.qlibl v

2. Enter afile name for the new library (e.g., mylib) and click [Save]. The extension (.lib) is
added automatically.

The following prompt is displayed.

Qlarity Foundry

Enter a name for the libram

Mewlib]

3. Enter adescriptive name for the library (e.g., “arch library” or “Johns library”) and click
[OK].

The new library fileis created and added to the Qlarity Foundry folder. Use the Edit Library
function to add entries (object templates and resources) to the library (see section 5.3.3.5,
“Add New Entry” for information).

You can also add new object templatesto alibrary using the “ Send Template to Library”
option in Add/Edit Templates (see section 5.1.5 for information).

5.4 Edit Named Colors

You can use “named colors’ and “themes” to simplify the process of assigning fill and line
colorsto objects. Rather than manually selecting a color from a palette for each property of an
object, you can assign one named color to one or more properties of an object and to any num-
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Edit Named Colors

541 Themes

ber of objectsin the workspace. Thisimproves color matching and helps to control the range
of colors used. For example, you can assign a named color to several objects and then change
the color of all those objects at the same time by simply changing the color of the named color.
You can also assign colorsto properties without using named colorsif you choose.

Qlarity Foundry includes several predefined named colors with each new workspace (e.g.,
Clr_ScreenBackground and Clr_ScreenForeground, Clr_ButtonBackground and
Clr_ButtonForeground, and so on). You can create as many additional named colors as needed
for aworkspace (e.g., Clr_StartEndButtons BG and Clr_StartEndButtons FG).

The colors of named colors (along with named borders; see section 5.5) are set up in “themes”
(see section 5.4.1). You can create your own themes and named colors, and you can edit the
predefined themes and named colors.

To create or edit named colors and themes for a workspace, select Edit Named Colors from
the Edit menu. The following dialog box is displayed.

3

MNew named color ]

Edit Named Colors
Select a named color from the list, then click on a new calar to azsign ta it

Clr_ButtonB ackground

Clr_ButtonB ackgroundd)t
. Clr_ButtonForeground
. Clr_ButtonForegroundal

B cr_Filcolor

. Clr_LabelBackground

. Clr_ScreenB ackaround

Clr_ScreenForeground

Clr_SoftkepbarB ackground

Clr_SoftkeybarButtanByg
. Clr_SoftkeybarButtonFg

i standard

Save current border and
color zettings as theme

The colors and border definitions assigned to named colors and named borders are grouped
together in themes. (See section 5.5, “Edit Named Borders’ for information on named bor-
ders.) Several predefined themes are set up in Qlarity Foundry. You can change the colors or
border definitions in a predefined theme, or you can save the changes as a new theme.

Generally, atheme represents a color scheme, such as atheme with all grayscale colors, a
theme with shades of blue, or atheme with neon colors. To view the colorsin atheme, select
the theme from the Theme drop-down list. The colors assigned to the named colors are shown.
Each theme uses the same named color 1abels, only the colors assigned to them are different
from theme to theme.
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Theme
Click the drop-down list and select atheme. Its defined colors are shown next to the named
color labels.

Save Current Border and Color Settings As Theme

To save as atheme any changes you made to the named colors, click [Save current border
and color settings as theme]. A prompt appears with the name of the currently selected
theme. If you do not want to change the colors in the theme displayed, enter a new nameto
create a new theme. Remember that the current named border definitions (see section 5.5,
“Edit Named Borders’) are also saved as part of the theme.

NoTE [ ] If you change themes without saving the changes you made to the current theme, the changes
to the unsaved theme are not saved when you click [OK].

5.4.2 Named Colors

NoTeE [ ]  Named colors cannot be assigned to objectsin libraries from Qlarity Foundry versions earlier
than 2.1.

To create or edit named colors, begin by selecting atheme from the Theme drop-down list.
Named colors are saved in themes. The colors assigned to all named colors for the selected
theme are displayed. Both the named color label and the color currently assigned to the named
color are shown.

NoTe [ ]  Anychangeto anamed color only appliesto the currently selected theme. If you are making
changes to more than one theme, make sure you click [Save current border and color set-
tings as theme] before you change themes.

When you have finished editing or creating named colors, click [OK] to save the changes and
exit, or click [Cancel] to discard the changes and exit.

5.4.2.1 Change Named Color

To change the color assigned to a named color, click the named color to select it, then click a
color in one of the color palettes. The new color is assigned to the named color. Click [Save
current border and color settings as theme] to save the new color in the theme.

NoTE [ ]  Whenyou change the color assigned to a named color, it is changed for all objects and proper-
ties to which the named color is assigned.

5.4.2.2 Create New Named Color

Click [New named color] to create a new named color. You are prompted to enter alabel. A
label has no size limitations but must start with aletter or underline character (). A label can-
not contain spaces but may contain the underline character. The percent (%), pound (#), and
dollar sign ($) symbols can be used at the end of the label. Enter alabel for the new named
color and click [OK]. The new named color isadded to the list with a default color of white. To
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change the color, click acolor in one of the color palettes. The color selected will be the color
in every theme unless you change it for a selected theme and click [Save current border and
color settings as theme].

5.4.2.3 Delete Named Color

To delete anamed color that you created, select it, then click [Delete named color]. A prompt
is displayed to confirm that you want to delete it. Click [Yes] to delete the named color. You
cannot delete the default named colors.

5.4.2.4 Rename Named Color

To rename a named color that you created, select it, then click [Rename color]. A message is
displayed to warn you that you should not rename a named color that has been assigned to
objects. If you do, the workspace will not compile. Click [Yes] to rename the named color.
After changing the name, click [OK] to save the change. You cannot rename the default named
colors.

5.4.2.5 Reset Color to Theme Default

To restore the originally assigned color to a theme’s default named color, select the named
color you want to restore, and click [Reset color to theme default].

5.5 Edit Named Borders

You can use “named borders’ to assign borders to objects. Rather than manually creating a
border for each abject, you can assign one named border to any number of objectsin the work-
space. All objects assigned a named border will then have the same border characteristics.
When you change the characteristics of a named border, it is changed for all objects using that
named border.

Qlarity Foundry includes several predefined named borders with each new workspace (e.g.,
Bdr_ButtonBorder, Bdr_L abelBorder, etc.). You can create as many additional named borders
as needed for aworkspace.

The designsfor named borders (along with the colors for named colors; see section 5.4) are set
up in “themes’ (see section 5.5.1). You can create your own themes and named borders, and
you can edit the predefined themes and named borders.

To create or edit named borders and themes for aworkspace, select Edit Named Borders from
the Edit menu. The following dialog box is displayed.
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55.1 Themes

NOTE [ ]

Border Designer g|
F General Effects Freview
Bdr_BumpB order >
Border width |2 & [ Mew named border ]
M S
Bdr_CheckBoxBorder @) Raised
I Bdr_CompasiteObjact ) Sunken [ Reset border to default ]
I Bdi_CompositeSunken Fade Effect
I Bdr_IrnerButton Rounded Carrers Preview Options Theme
r_ Changing preview options hag
v
Bo_Inneslabel Use rDL_ded Fomers i effect on the actual border, nean -
I Bdr_LabelBorder Comer radivs |5 |3
I Bdr_Mane [ Objectiilcolr | Sa‘l’e curent bD'dtﬁ' and
DDUblB BDde[ color zethings az theme
I Bdr_Scrollbar
- [JUse a double bordsr [ Background color ]
I Bdr_Signalb
r_ anabar [Jlnwerse # Preszed [ 0K, l
Bdr_Softkey A . ;
— v
< 5 Fill previgw [ Caroel ]

The colors and border definitions assigned to named colors and named borders are grouped
together in themes. (See section 5.4, “Edit Named Colors’ for information on named colors.)
Severa predefined themes are set up in Qlarity Foundry. You can change the colors or border
definitionsin a predefined theme, or you can save the changes as a new theme.

Generally, atheme represents a color scheme, such as atheme with all grayscale colors, a
theme with shades of blue, or atheme with neon colors. To view the bordersin atheme, select
the theme from the Theme drop-down list. The borders assigned to the named borders are
shown. Each theme uses the same named border |abels, only the border types assigned to them
are different from theme to theme.

Theme
Click the drop-down list and select atheme. Its defined borders are shown next to the named
border labels.

Save Current Border and Color Settings As Theme

To save as atheme any changes you made to the named borders, click [Save current border
and color settings as theme]. A prompt appears with the name of the currently selected
theme. If you do not want to change the border designs in the theme displayed, enter a new
name to create a new theme. Remember that the current named colors (see section 5.4, “ Edit
Named Colors’) are also saved as part of the theme.

If you change themes without saving the changes you made to the current theme, the changes
to the unsaved theme are not saved when you click [OK].
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5.5.2 Named Borders

NOTE [ ]

NOTE [ ]

NOTE [ ]

Named borders cannot be assigned to objectsin libraries from Qlarity Foundry versions ear-
lier than 2.1.

To create or edit named borders, begin by selecting atheme from the Theme drop-down list.
The attributes of named borders are saved in themes.

All named border attributes for the selected theme are displayed. Both the named border |abel
and the border attributes currently assigned to the named border are shown.

To change the attributes for a named border, click the named border to select it, then select
from the “ General Effects,” “Rounded Corners,” and “Double Borders’ options (see the fol-
lowing sections for details) to modify the border. The new attributes are shown in the small
image next to the label, aswell asin the preview box.

When you change the border design for a named border, it is changed for all objects and prop-
erties to which the named border is assigned.

Any change to a hamed border only applies to the currently selected theme. If you are making
changes to more than one theme, make sure you click [Save current border and color set-
tings as theme] before you change themes.

When you have finished editing or creating named borders, click [OK] to save the changes and
exit, or click [Cancel] to discard the changes and exit.

5.5.2.1 General Effects

Border Width
In the Border width box, enter (or click the arrow buttons to select) the width of the border in
number of pixels.

3D Bevel
If you want a beveled border (as for abutton), select 3D Bevel. The optionsto select araised
or sunken bevel appear. You can see the effect of each option in the preview.

Border Color
If you do not select a 3D bevel, you can select a different color for the border. Click Border
Color, and a Select Color palette appears from which to select the color.

If you want to match a color from another object in the workspace, click beneath the color
palette, and an image of the workspace is displayed. Click in the area of the workspace that has
the color you want to match. The color of the areayou clicked is shown in the “ Sample” box.

In addition, the “4X” box displays the area magnified four times.

| Edit named calors | Previes: - Clr_ButtonForeground 0k l [ Cancel ll

Qlarity Foundry

69



Edit Named Borders Templates, Resources, and Libraries

You can click acolor inthe“4X” box to select it. Thisis useful if you want to identify acolor
in a congested area of the display. You can aso click in the “4X” box, and drag the mouse to
shift the displayed area dlightly.

Click [OK] to close the workspace image, and the color you selected is shown in the Select
Color paette. Click [OK] at the Select Color palette to assign the selected color to the border.

Fade Effect
If you have defined awide border, you can select Fade Effect to add a fading color effect to
the border. Refer to the preview for an illustration of the fade effect.

5.5.2.2 Rounded Corners

Select Use rounded corners to round the corners of the border. Then enter (or click the arrow
buttons to select) the radius of the cornersin number of pixels. The greater the number of pix-
els, the more rounded the corner.

5.5.2.3 Double Border

Select Use a double border to create a double border. Then enter (or click the arrow buttons
to select) the width of each border in pixels (1-3).

55.2.4 Preview

The options in the Preview section, including [Object Fill Color] and [Background Color]
alow you to experiment with color combinations but have no effect on the colors in the work-
space. All object background and fill colorsin the workspace are determined by the color or
named color assigned to the objects or properties.

5.5.2.5 Create New Named Border

Click [New named border] to create a new named border. You are prompted to enter alabel.
A label has no size limitations but must start with aletter or underline character (). A label
cannot contain spaces but may contain the underline character. The percent (%), pound (#),
and dollar sign ($) symbols can be used at the end of the label. Enter the alabel for the new
named border and click [OK]. The new named border is added to the list with default
attributes. To change the border, change the “ General Effects,” “Rounded Corners,” and “Dou-
ble Borders’ options. The border attributes sel ected will be the same in every theme unlessyou
change them for a selected theme and click [Save current border and color settings as
theme].

5.5.2.6 Delete Named Border

To delete anamed border that you created, select it, then click [Delete named border]. A
prompt is displayed to confirm that you want to delete it. Click [Yes] to delete the named bor-
der. You cannot del ete the default named borders.
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5.5.2.7 Rename Named Border

To rename a named border that you created, select it, then click [Rename border]. A message
is displayed to warn that you should not rename a named border that has been assigned to
objects. If you do, the workspace will not compile. Click [Yes] to rename the named border.

After changing the name, click [OK] to save the change. You cannot rename the default named
borders.

5.5.2.8 Reset Border to Default

To restore the originally assigned attributes to atheme’s default named border, select the
named border you want to reset, and click [Reset border to default].
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Notes
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CHAPTER 6

QLARITY FOUNDRY PREFERENCES

6.1 Terminal

Use the “ Settings’ option to record the display configuration of your Qlarity-based terminal
and to enter Qlarity Foundry preferences. Qlarity Foundry requires this information to sSimu-
late as accurately as possible the terminal display. The “ Settings’ option is aso used to set up
options for the code editor (Code View) and to enable or disable warnings and other defaults
for compiling.

Click | | on the tool bar, or select Settings from the Tools menu, and the Qlarity Foundry
Preferences dialog box is displayed.

Qlarity Foundny Preferences EI

Teminal | Layout | Editor || Compile || Simulation

[ Hardware Configuration Assistant ] Input

Eeyboard
Baze Teminal | QTERM-GTS Keppad
Display Setup TouchScreen
Dimensions Canmmunications

~

Mumber of senial ports |2 2

Orientation s

Landzcape b tanufacturer 1D (MID)| 55535
Display Type

Calar w
Ethernet &udio Decoder [ Battery
[]'wireless netwark [ Printer

[ Ok H Cancel ]

Tabs are available to define your Qlarity-based terminal display, to define the layout of the
Qlarity Foundry work area, to set up the code editor, and to set up compile defaults, as
described in the following sections.

The options in the Terminal tab are for advanced users or for those setting up a custom hard-
ware configuration. Generally, you should use the Hardware Configuration Assistant to set up
your terminal.

Hardware Configuration Assistant

Click [Hardware Configuration Assistant] to set up acommon terminal configuration. Refer
to section 3.1.1 for information. You can also open the Hardware Configuration Assistant from
the Welcome to Qlarity Foundry dialog box when you open a workspace.

Qlarity Foundry

73



Terminal

Qlarity Foundry Preferences

NoOTE [ ]

You cannot modify the settings in this tab in Smulation View.

Base Terminal

To change the type of Qlarity-based terminal you want to program, select the new terminal
type from the drop-down list. The type of terminal selected determines the legend you will see
around the display in Layout View. The display “Dimensions’ setting changes to match that of
the selected terminal.

6.1.1 Display Setup

Dimensions
From the drop-down list, select the display dimensions (in pixels) of your model of Qlar-
ity-based terminal. Refer to your Qlarity-based terminal specifications for thisinformation.

Orientation

A terminal may be mounted in landscape (longest dimension is horizontal) or portrait (longest
dimension is vertical) mode. Select one of the following options from the drop-down list: Por-
trait, Landscape, Portrait Il, or Landscape II.

The Portrait 1l and Landscape Il options can be used by advanced programmersin conjunc-
tion with the GetSystemSetting() API to modify the behavior of workspace objectsin Simula-
tion View based on the display orientation of the target terminal. Most users should select
Landscape or Portrait.

Display Type
Select one of the following options from the drop-down list to indicate the type of display on
your terminal: Color, Color TFT, Color Enhanced TFT, Grayscale (Transflective), or Gray-

scale (Transmissive).

The Color TFT and Color Enhanced TFT options can be used by advanced programmersin
conjunction with the GetHardwarelnfo() API to modify the behavior of workspace objectsin
Simulation View based on the display type of the target terminal. If you are not sure which
type of color display you have, select Color.

If you select Grayscale (Transflective), the default color themeis dark text and borders on a

light background. If you select Grayscale (Transmissive), the default color themeislight text
and borders on adark background. Refer to section 5.4.1, “Themes’ for information on select-
ing and modifying a color theme. If you are not sure which type of grayscale display you have,

select Grayscale (Transflective).

Audio Decoder
If the terminal has the audio decoder option, which allowsit to play waveform audio files, you
can select this option to enable it.

Ethernet
If the terminal has an Ethernet port and you will be using it for communication, select this
option to enable the port.
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Layout

6.1.2 Input

Keyboar d/External Keypad/TouchScreen
Click the input mode or modes that are supported by your terminal and that you plan to use.

If you select [External Keypad], click [Select] to select an external keypad configuration, cre-
ate anew configuration, or modify an existing one to match the actual keypad that you are

using with the terminal.

6.1.3 Communications

Number of serial ports

Select the number of serial ports available on your Qlarity-based terminal. Most terminals

have either one or two seria ports.

6.1.4 Miscellaneous

6.2 Layout

Manufacturer 1D (M1D)

If you purchased a custom MID code for your Qlarity-based terminal, enter it in the text box.
Your Qlarity-based terminal will emulate aterminal with the MID code. If you did not pur-
chase a custom MID code, leave this value at the defaullt.

Click the Layout tab to define the layout of the Qlarity Foundry work areato simulate your ter-

minal display.

Qlarity Foundry Preferences

Show legend around
W
dizplay

Grid

Grid Spacing |1 S
[ Show Grid

[ 5nap to Grid

Diragging Objectsz
Preview while dragaging

Time the mouse must be
held still before a resize
takes effect

280 5 ms.

Teminal | Layout | Editor || Compile || Simulation

Highlight object under the mousze
[ Shiow data types in properties window
Show popup help for objects & properties
Tablocation | Bottam v

Layout Yiew colors [double click to zet]

Out of display

Dizplay Border

Selected Object

Hot object

Object outines

Grid

Allow locked objects to be moved within
W ]
the Obiect Tree.
(]9 ] [ Cancel
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Show legend around display

With touch screen displays, you can add a border around the display for a stick-on, touch key
legend. If you are using atouch key legend, select this option. If you are not using atouch key
legend, leave the checkbox empty.

Grid Spacing
You can display agrid over the work areato help you more accurately place and align objects.
Enter the space between grid linesin pixels (between 2 and 25).

Show Grid
Select this option to make the work area grid visible.

Snap to Grid
Select this option to force objectsto “snap” to the nearest grid line when added or moved. This
is useful for more accurate placement and alignment of objects.

Preview while dragging

(only available in Windows 2000 and Windows XP) This option controls the way objects
appear while dragging them with the mouse to move them in Layout View. If selected, a pre-
view of the object in the new location is displayed. If not selected, an outline of the object is

displayed.

Timethe mouse must be held...

This setting determines how long (in milliseconds) the redraw function is delayed when drag-
ging an object. For most systems, the default should be optimum. If you need to increase or
decrease the time interval, enter a new value.

Highlight object under the mouse
If this option is enabled, each object’s outline is highlighted as you move the mouse pointer
over it. If disabled, an object’s outline only appears when you click it.

Show datatypesin properties window
If this option is enabled, the data type of each property (integer, color, string, boolean, bdf font,
etc.) is shown in the Properties window.

Show pop-up help for objectsand properties

If this option is enabled, a Help pop-up appears when you move the mouse pointer over icons
in the Object Palette and when you click on properties in the Properties window. The text for
the pop-up Help is based on the Object Documentation file, which you can view by pressing
<F1>.

Tab L ocation
From the drop-down list, select your preferred location in the window for the Layout View and
Code View tabs.
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6.3 Editor

Layout View Colors

The components that appear inthe work arealayout arelisted. Click acomponent to display an
example (in the " Sample” box) of the color in which it appearsin the work area. Double-click
an item to change the color. A color selector dialog box appears. Click a color in the basic col-
ors section to select it. To create a custom color, drag the color selector in the rainbow palette
to acolor and then drag the slider up or down to adjust the saturation and lightness of the
color; or enter the HSL or RGB of acolor. Click [OK] to change the component to the selected
color.

The work area components include the following:

Out of Display
The area that the legend covers (not shown if “Show Legend Around Display” is enabled).

Display Border
The line separating the border and the work area (not shown if “ Show Legend Around Dis-
play” is enabled).

Selected Object
An object that you click. The selected color outlines the object to show that it is selected.

Hot Object
The object under the mouse pointer if “Highlight object under the mouse” is selected. The
selected color outlines the object as the pointer moves over it.

Object Outlines

The outlines around objectsif “Outline all objects’ on the toolbar is enabled.
Grid

Grid lines appear in the selected color if “Show Grid” is enabled.

Allow Locked Objectsto be Moved within Object Tree
If an object islocked, it cannot be moved in the work area. If thisfunction is enabled, however,
alocked object can be moved in the Object Tree.

Click the Editor tab to set up options for Code View. The code editor is displayed when Code
View is selected and is used to enter and edit objects’ programming code.
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Qlarity Foundny Preferences E
Teminal | Layout | Editor | Compile || Simulation
Calors Fart
Sample Text Courier Mew 10w
Keywords 4 &
Strings
Symbols SRR
I i Shpw advanced code sections in the
DigLTnfgnstation Object Tree
gggztion [ Fast Selection
E?PUP .h'?!P E?_E:Jk_g!mund by Parenthesis M atching
[ Set color ”.-’-‘«ulomatic colorl [CJ Edit events in the Event Builder
’ Rezet all colors to default l ’ AutoHelp zettings ]
[ Ok l ’ Cancel
6.3.1 Colors
You can specify a background color or different colors for different parts of the programming
code, as follows:
* Background
* Normal text
* Keywords
e Strings
e Symbols
e Comments
e Documentation
e Errors
e Selection
* Popup help background
* Popup help border
* Help accent color
You can specify that keywords, strings, symbols, comments, or errors appear in colors differ-
ent from normal text to assist in finding and identifying them within the code.
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6.3.2

6.3.3

6.3.4

6.3.5

6.3.6

Click anitem to display its color in the “ Sample Text” box. Double-click an item, or click [Set
Color] to change the color. A color selector dialog box appears. Click a color in the basic col-
ors section to select it. To create a custom color, drag the color selector in the rainbow palette
to acolor, and then drag the slider up or down to adjust the saturation and lightness of the

color; or enter the HSL or RGB of a color. Click [OK] to change the item to the selected color.

Automatic Color
Click anitem, then click [Automatic Color] to set the color to the automatic color.

Reset All Colorsto Default
Click [Reset All Colors to Default] to set the color of every item to the Qlarity Foundry
default.

Font
From the Font drop-down list, select afont for the text in Code View. A sample of the font is
shownin the “ Sample Text” box. From the Point Size drop-down list, select a point size for the
selected font. The “ Sample Text” reflects the selected point size.

Tab Spacing

Enter the number of characters (or use the selection arrows to select the number) to be
indented when you press <Tab>.

Show Advanced Code Sectionsin Object Tree

(Normally disabled) Select this option to show the advanced code sectionsin Code View. This
adds an “Advanced Code,” “Libraries,” and “Internals’ branch to the Object Tree, and enables
advanced users to work with advanced and library code. For information on these functions,
refer to section 10.1.

Fast Selection

This option determines how text selected in Code View is displayed. If you enable this option,
selected text isinverted. If disabled, text is blocked and highlighted.

Parenthesis M atching

If you enable this option, when the cursor in Code View is at a parenthesis or square bracket
character, both the character at the cursor and the matching parenthesis or square bracket are
underlined. If disabled, parentheses and sgquare brackets are not matched.
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6.3.7 Edit Eventsin the Event Builder

If you enable this option, the default event editor is Event Builder (see section 8.4). If disabled,
the default event editor is Code View. In Layout View, double click an object that supports
events to launch the default event editor.

6.3.8 AutoHep Settings

NOTE [ ]

The AutoHelp feature assists you in writing Qlarity source code. If specific settings are
enabled, while writing code in Code View, pop-up lists are displayed from which you can
make selections. Click [AutoHelp Settings] to set up or disable the AutoHelp options.

AutoHelp Settings g]
Functions and Methods Standard W | Azzignment and Parameters uses the
results of the most recent compile to
|dentifier Completion Ctandard + | determine poszible values. | pou have
. rmodified your source code since the last
Azsighment and Parameters™ | grandard + | compile or if the last compile had emars, it is

pozzible that the listed walues may be

Show global variables and functions L
InCorect.

Shaow object properties and mathods
Show for built in data bypes

“r'ou may elect to fade AutoHelp bubbles ag the mouse
moves near obgeured code to allow wou to look, at your
source code, ag well as uze the AutoHelp,

Fade &utaHelp tips

I ak. ][ Cancel ]

AutoHelp is designed only to be an aid in code development. It may not be available in some
circumstances, and the information that it contains may be out of date or in an improper con-
text. Using AutoHelp is no substitute for good programming practices.

6.3.8.1 Functionsand Methods

Use this option to set the level of help offered when writing afunction or method call. The fol-
lowing options are available:

None
AutoHelp will not automatically appear when writing function or method calls.

Standard
AutoHelp will attempt to appear whenever it seems likely that you are going to edit afunction
or method call.

High
AutoHelp will attempt to appear when you position the cursor in afunction call.
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6.3.8.2 ldentifier Completion

Use this option to set the level of help offered when referencing methods or properties of an
object. The following options are available:

None
AutoHelp will not offer identifier completion assistance.

Standard
AutoHelp will appear when it seems likely that you are referencing an object property or
method. In general, this means after you type an object name and type in the dot (.) operator.

High
AutoHelp will attempt to appear any time the cursor is over an object property or method that
isreferenced viathe dot operator.

6.3.8.3 Assignment and Parameters

Use this option to set the level of help offered when editing the right-hand side of an assign-
ment statement or entering parametersin afunction call. Some information is drawn from the
last time the workspace was compiled. Data types that have been added or changed since the
last compile may not be available. The following options are available:

None
AutoHelp will not offer assignment and parameter completion assistance.

Standard

AutoHelp will appear whenever it seemslikely hat you are editing the right-hand side of an
assignment or a parameter to a function or method call, and AutoHelp has information about
the current context.

High

AutoHelp will always attempt to appear when the cursor isin the context of the right-hand side
of an assignment or a parameter to afunction or method call, and AutoHelp has information
about the current context.

AutoHelp for assignment and parameters will always display constant values for user-defined
datatypes. You can aso configure AutoHelp for assignment and parameters to display addi-
tional items, if desired.

6.3.8.4 Show Global Variablesand Functions

Select this option if you want AutoHelp to add appropriate global variables and functions with
return values to the lists displayed.
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6.3.8.5 Show Object Properties and Methods

Select this option if you want AutoHelp to add object properties and methods to itslists. This
option may make the completion list quite large.

6.3.8.6 Show for Built In Data Types

By default, AutoHelp does not show completion results for built-in data types, such asinteger
and float. Select this option if you want AutoHelp to show the completion results for built-in
data types.

6.3.8.7 Fade AutoHelp Tips

6.4 Compile

(Only available in Windows 2000 and Windows XP) Select this option if you want the Auto-
Help display window to fade out as the mouse pointer approaches it. This allows you to view
the code under the AutoHelp window without closing AutoHelp.

Before you download a workspace to the Qlarity-based terminal, it must be compiled into the
format required for a user application. Compiling is also required to update modifications
made in Code View before they can be seen in Layout View. Click the Compile tab to set up
the options for compiling.

Qlarity Foundny Preferences g]

Teminal | Layout | Editor | Compile | Simulation

Enabled wamings Unicode support

Syntax emor P Limit BDF Fonts to A5CI characters.
[conserves terminal memony)

Parse emor

i | : )
Intern‘_al compiler errorl O Enable Unicode suppoit in the
Undefined reference standard objects.

Redefinition error

lllegal native usage
Unresalvable reference
llegal value

Y alidation function eror
[#1 Ovenide function error> %

Start in Lapout Yiew
[ E stra exception tracking

Ok, ] [ Cancel

Enabled Warnings

All possible warning messages that may appear when compiling a workspace are listed. Click
the checkbox to select each warning that you want displayed after a compile. When you first
start programming in Qlarity Foundry you probably want to display all warnings; however, if
you are an advanced user, you may find some of the less serious warnings to be unnecessary.
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An error message is displayed when an error occurs that prevents compiling. Error messages
cannot be disabled.

Limit BDF Fontsto ASCII Characters

If this option is enabled, only the ASCII charactersin BDF fonts are displayed. Unless you
need to use characters beyond the standard ASCII character set, you should enable this option
to reduce the memory requirements for BDF fonts. (The Qlarity-based terminal contains 256
ASCII characters.)

Enable Unicode support in the standard objects

If this option is enabled, the workspace is compiled so that al text is drawn using the Unicode
character set. This option is primarily used when developing Qlarity applications that support
non-L atin based languages such as Chinese or Japanese. To use the extended charactersin the
Unicode character set, you must include one or more fonts in the workspace that contain the
Unicode characters that you want to display. There are many such BDF and TrueType fonts
available on the Internet.

NoTE [ ]  When Unicode support is enabled, Qlarity Foundry treats the charstr data type as a unistring
rather than a string. Since most objects’ value or caption properties are of type charstr, string
(or byte array) data must be converted to a charstr before they can be displayed in an object.
Thisincludes all data received from a serial or Ethernet port, as well as many API functions
such as Str(). Also, data in objects must be converted to strings before they can be transmitted
out the serial port. You may usethe StrToCharstr() and _CharstrToStr() functions to convert
between string types. For more information, press <F1> to view Object Documentation (refer
to section 3.4.5, “ Help Menu”).

Start in Layout View

If this option is enabled, aworkspace is compiled as soon asyou load it. If you typically work
in Layout View, you will want this feature enabled. If you work more often in Code View or
your workspace has errors that haven’t been corrected yet, you may want to disable it.

6.5 Simulation View

Use the optionsin the Simulation View tab to adjust or mute the sound during terminal simula-
tion, to set up communications for the Communications window in Simulation View, to set up
the computer’s ports to simulate the serial ports on the Qlarity-based terminal, and to specify
simulated keypad settings for applications that use an external keypad.
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Qlarity Foundrny Preferences E]

Teminal | Layout | Editor || Compile | Simulation
Speaker Yolume

J [ Communications Window Settings ]
[ Mute [ Keypad Settings ]
Breakpoint 5ound Select...
E_thelmtn_at Default simulation W . .
Ll Breakpaint at exception
Serial Port Setup
Terminal Port Bawd Rate  Data Format . Flow Control | Simulate on PC Port
coml 3600 8E1 MHone Lnone:
com2 9600 BE1 MHone <noney
< »

Thesze settings are the initial communications
zettings that the com port(s] use in Simulation WView

Remember to specify the terminal hardware with the Terminal tab.

QK. ] [ Caticel

Speaker Volume
Click and drag the slide button to adjust the volume in Simulation View.

Mute
Enable this option to turn sound off in Simulation View.

Ethernet Simulation

Select a network simulation choice from the drop-down list. If you select Default simulation,
your computer’s network connection (if available) will be used in Simulation View to transmit
and receive data reguested by the application. Select Do not simulate if you do not want Qlar-
ity Foundry to access the network in Simulation View.

If your PC has 2 or more | P addresses assigned to it, those addresses will also appear in the
drop-down list, and you can select the | P address to use when simulating TCP and UDP com-
munication.

Play Sound at Breakpoint

If this option is enabled, a sound is played each time the source-level debugger reaches a
breakpoint in the code. Refer to section 3.9.4 for more information. Click [Select] to display
an Open dialog box, and select the waveform file you want to use.

6.5.1 Communications Window Settings

Click [Communications Window Settings] to set up communication preferences for the
Communications window in Simulation View.
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Simulation View

Communications Settings @

[] Display as Hexidecimal

Wrap line on newline characters

Favor wrapping lines on word breaks

[ Shows only transmitted data

Add a tab for each opened network channel

O netwark channel open, switch to itz tab

| | Mon-printable character
Space character

s | Newline and carage retum
8192 | Mawimum bufer size
[ ok, ] [ Cancel ]

The default settings are generally adequate for most users, but you can change any of the fol-
lowing settings.

Display as hexadecimal

If this option is enabled, while in Simulation View, data transmitted by the Qlarity-based ter-
minal appears in the Communications window in hex format rather than text (e.g., “ABCD”
appears as “41 42 43 44™).

Wrap line on newline characters
Enable this option if you want characters in the Communications window to wrap to the next
line when a newline character is encountered.

Favor wrapping lineson word breaks
If “Wrap line on newline characters’ is enabled, select this option to wrap to the next line after
aword (rather than between characters in aword) whenever possible.

Show only transmitted data

If thisoption is enabled, the Communications window will display only datathat is transmitted
from the application program. Disable this option to show both data transmitted both received
by the application.

Add atab for each opened network channel
If this option is enabled, each time a network channel is opened in Simulation View, anew tab
is created for the channel. The tab displays the data that is sent and received on the channel.

On network channel open, switch toitstab
This option becomes available when you select the previous option. If this option is enabled,
each time a network channel is opened, the channel’s tab is displayed.
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Non-printable char acter

Space character

Newline and carriagereturn

Enter the character that you want to appear on the screen in Simulation View when a
non-printable, space, or newline/carriage return character is encountered. Click [Default] to
enter the default character.

Maximum buffer size

Enter the maximum amount of data (in bytes) to be held in the Communications window
buffer. When this number of bytesis reached, data will be removed from the top of the buffer
as new data appears at the bottom. Click [Default] to enter the default buffer size.

6.5.2 Keypad Settings

This option only applies to applications that use an external keypad (not a keyboard). Click
[Keypad Settings] to configure the keypad simulation.

Keypad Settings @

Keypad —
[ key Click o |
Repeat Delay

Repeat Rate

Automatic Shift Key
Automatic Power Fey

Key Click
Select this option to turn the audible key click on in Simulation View. If selected, you will hear
atone or “beep” when you click a key on the simulated keypad.

Key Repeat
Select this option to turn the key repeat feature on. If selected, a key entry repeats when you
click and hold down the mouse button on a key on the simulated keypad.

Repeat Delay
If you selected “Key Repeat,” enter the delay time (in milliseconds) that you want between
when akey is pressed and when it begins to repeat automatically.

Repeat Rate
If you selected “Key Repeat,” enter the time (in milliseconds) that you want between each
repeat when a key beginsto repeat automatically.

Automatic Shift Key
When this option is enabled, clicking the Shift key on the simulated keypad does not register a
key press; it puts the keypad into the shifted state. If thereis a shift LED on the simulated key-
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pad, the LED state is automatically toggled. Subsequent key presses are processed as shifted.
When this option is disabled, clicking the Shift key is processed as a key press just like any
other key.

Automatic Power Key

When this option is enabled, clicking the Power key on the simulated keypad does not register
akey press. While pressing this key on areal terminal would put the terminal in sleep mode,
clicking the ssmulated key has no effect other than to toggle the power LED, if present. When
this option is disabled, clicking the Power key is processed as a key pressjust like any other

key.

6.5.3 Serial Port Setup

You can set up Simulation View to send and receive application data through a serial port or
ports on your computer. Use the serial port setup to set up the computer’s ports to simulate the
seria ports on the Qlarity-based terminal.

The terminal’s available seria ports are listed. (For information on entering the number of

serial ports on your terminal, see section 6.1.3.) To specify the PC port that you want to use for
the simulation and to set up the port’s configuration, select the terminal port from thelist, and
click [Modify Serial Port Settings] (or double-click the port). The following dialog box isdis-

played.

Simulation Port Settings @

Setup terminal zerial port com for simulation

Baud Rate: 9600 v
DataFormat | ggq o
Flaw Cortrol MNone B

Simulate an
PC Serial Port | <Mone?

Baud Rate
From the drop-down list, select the initial baud rate of the PC port selected in “Sim on PC
Port.”

Data Format
From the drop-down list, select the data bits, parity, and stop bits of the PC port selected in
“Sim on PC Port.”

Flow Control
From the drop-down list, select the flow control of the PC port selected in “Sim on PC Port.”

Simulate on PC Port

From the drop-down list, select the serial port on your PC that you want to use to transmit data
in Simulation View. If this option is set to <None>, any serial send and receive requests by the
application are ignored. If you are setting up more than one port, assign a different PC serial
port to each terminal serial port.
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CHAPTER 7

DOWNLOAD SOFTWARE TO THE TERMINAL

This chapter provides information to do the following:

Configure Communications Port

Download a User Application

Download a BFF File

Upgrade the Firmware

7.1 Configure Communications Port

NOTE [ ]

To configure the communications port used to download user applications to your Qlar-

ity-based terminal, select Download Application from the File menu. The following dialog

box is displayed.

- Download application to unit

Serial | Ethemet | USE Download

App download size: 103802

Port | com b Flash required: 128 kBytes
Baudrate | ggp -
Data Fomat | goq w [ Download application
Send string over zerial conhection [ Download other BFF
Upgrade firmware
. Induce
Set unit ime l boctloader
Fiesults

Port COMT open
9600, Be1

[ Clear results box ] [

Close Window

l

Open sernial port whenever this zcreen iz shown

Your communication settings in Qlarity Foundry must match those at the Qlarity-based termi-
nal. For information on referencing or changing the terminal’s communication settings, refer

to the Qlarity-Based Terminal Hardware User’s Manual.

Qlarity Foundry

89



Configure Communications Port Download Software to the Terminal

7.1.1 Serial Port Settings

Click the Serial tab to set up a serial port.

Serial | Ethemet | USE

Port | o1 v
Baudrate | g0 -
Data Format | g -
Send sting ower senial conhection
Set unit time l bg;ﬂﬁgser

Port
From the drop-down list, select the port used to communicate with the Qlarity-based terminal
(e.g., Coml).

Baud rate
From the drop-down list, select the baud rate for the port (e.g., 115200).

Data Format
From the drop-down list, select the data format for the port (e.g., 8nl).

7.1.2 Ethernet Port Settings

Click the Ethernet tab to set up an Ethernet port.

Serial | Ethemet | USBE

Download via ethernet

1P Address of unit
28R 255 . 285 . ZAG

[ bownload to multiple IP addresses

Fiecently used IP addresses

W

IP Address of Unit
Enter the | P address assigned to the Qlarity-based terminal, or select it from the drop-down list
of “recently used IP addresses.”

Download to Multiple IP Addresses
If you want to download a user application to multiple terminals on the network, select this
option. Then click the[Select IP addresses] button that appears. The Setup IP List dialog box

appears.
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Setup IP List X

255,266.256.1
255,266.256.2

250, 205.260.3
Caticel

Clear List

o
e

Delete Item

250,255,250, 4 Add

Enter an IP addressin the text box at the bottom of the dialog box and click [Add]. The address
is added to the list. In the same manner, add each address to which you want to download.
Select an addressin thelist, and click [Delete Item] to delete an address. Click [Clear List] to
remove al of the addresses from the list. Click [OK] when you are done.

Recently Used I P Addresses

Select arecently used | P address from the drop-down list to insert it in the “ P address of unit”
box.

7.2 Download a User Application

When you download a workspace to your Qlarity-based terminal, it is automatically compiled
into binary file format (BFF) for use as a user application on the terminal.

The following sections describe how to prepare your Qlarity-based terminal for downloading
and how to download the user application.

7.2.1 Preparethe Terminal for Downloading
You may need to set up the Qlarity-based terminal for downloading using the terminal’s Power
On Setup utility. Refer to the Qlarity-Based Terminal Hardware User’s Manual for informa-
tion on using Power On Setup.

7.2.2 Download the User Application

Do the following to download a user application to the terminal (refer to the previous section
for information on preparing the terminal for download).

1. Select Download Application from the File menu, and the Download dialog box is dis-
played.
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0 Download application to unit

Serial | Ethemet | USE Download
Lpp download size; 103802
Port | COMT i Flash required: 128 kBytes
Baudrate | ggnp w
Data Format | ggq - [ Download application ]
Send string over zenal connection [ Dowrload other BEE ]
’ Uparade firrmware ]
o Induce
Set unit time [ bootloader
Rezults
l Porggnﬂultd;;pen [ Clear results box ] [ Cloze Window
Open sernial port whenever this zcreen iz shown

2. Click [Download Application] to proceed. A progress graph tracks the download, and the
“Results’ box displays messages indicating whether the download was successful.

If an error occurs, verify that your communications settings are correct. Power the terminal

off and back on, and once again place the terminal in the proper mode. Repeat the down-
load process.

NoTE [ ]  Click[Clear Results Box] to clear the messagesin the “ Results” box.

7.3 Download a BFF File

You can download a user application that is not currently loaded in Qlarity Foundry to the
Qlarity-based terminal, but the file must be in binary file format (BFF). Save afile to BFF
using the “ Generate BFF” function on the File menu (see section 4.6).

Select Download Application from the File menu, and the Download dialog box is displayed.
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0 Download application to unit

Serial | Ethemet | LIS Donnioad
Lpp download size; 103802
Port | COMT i Flash required: 128 kBytes
Baudrate | ggnp w
Data Format | ggq - [ Download application ]
Send string over zenal connection [ Dowrload other BEE ]
| )
’ Uparade firrmware ]
o Induce
Set unit time [ bootloader
Rezults

Port COM1 open
3600, Bel

[ Clear results box ] [ Cloze Window

Open sernial port whenever this zcreen iz shown

Click [Download Other BFF], and the following dialog box is displayed.

Select BEF file to download

Look in: | | hvac zample - | € ? s M-
- [L®bdffonts
__,J LR bitmaps
hvac zample W5
[CRlibraries
5])! [CEttFonts
My Computer
My Documents
(1
Desklop
A File: name: || V| [ Open l
My Recent Files of type: | Qlarity application binary files [* bff] v | [ Cancel ]

All BFF filesin the default folder are listed (change foldersif necessary). Click the file that
you want to download and click [Open].

A progress graph tracks the download, and messagesin the “Results’ box indicate whether the
download was successful.
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7.4 Upgradethe Firmware

Usethe [Upgrade Firmware] function to download a new version of the terminal-resident
software (firmware) to the Qlarity-based terminal.

* Refer to section 7.4.1 (below) for information on identifying the version of your current ter-
minal firmware.

* Refer to section 7.4.2 for information on preparing your terminal for downloading firmware.
* Refer to section 7.4.3 for information on downloading the new firmware.

7.4.1 Determine Current Firmware Version

If you are not sure what version of firmwareis on the Qlarity-based terminal, do the following
to determine the current version of terminal firmware.

1. Verify that the Qlarity-based terminal is connected to your computer.

2. Put the Qlarity-based terminal in “Develop” mode (App Maode: Develop). Refer to the
Qlarity-Based Terminal Hardware User’s Manual for instructions.

3. Select Download Application from the File menu.

4. Power theterminal on. If it isaready on, power it off and back on. The firmware version
and date of issue are displayed in the “Results” box, as shown in the figure below.

20 Download application to unit

Senal | Ethemet | USE Dovinload
App download size: 103802
Part | Com1 b Flash required: 128 kBytes
Baudrate |g0p P
Data Format | 5.9 w ’ Download application ]
Send sting over senal connection ’ Download other EFF ]
Upgrade firmware ]
- Induce
Set unit time: l hoatoader
Results

Engineering ethernet address detected.
Development mode:
Firrware version 1.510-c (1.016 BFF]
Built Mar 19 2003 at 13:38:12
Download application

Port COM1 open
3500, el

l Clear results box l l Cloge Window

Open serial port whenewver this screen is shown
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7.4.2 Prepare Terminal for Upgrade
To prepare the terminal to receive new firmware using a serial or Ethernet connection, set the
“App Mode’ option to either Develop or Download. Refer to the Qlarity-Based Terminal
Hardware User's Manual for Power On Setup instructions.

NoTe [ ]  If you cannot access the Qlarity-based terminal, use the “ Induce Bootloader” function (refer
to section 7.4.4 for information).

7.4.3 Download New Firmware
Do the following to download a new version of the Qlarity-based firmware.

1. Select Download Application from the File menu, and the Download dialog box is dis-
played.

2. Click [Upgrade firmware] to proceed, and the following dialog box is displayed.

Look in: | I3 fimware w € ® e -
- {3 055_2.501a.bin

i £33 055_2.590a.bin
‘ firmware ‘

{23955 2.600.bin
{7 955_2.500a,bin
. Edoss zs91abin
:!jg 2 o56_2.600.bin
bl Compuiter ag?U_Z.SQDa.bin
{2 970_2.591a.bin

{2 070_2.600.bin
{3 70_2.5002,bin
{370 2.5512.bin

My Documents £23x70_2.600.bin

Desklop

ig File name: hd
My Recent Filex of type: Qlarity firmware binary files [ bin) -

3. Select the firmware upgrade file to be downloaded and click [Open].

A progress graph tracks the download. Messagesin the “ Results’ box indicate whether the
download was successful. When finished, the new firmware version is shown in the
“Results’ box.

Qlarity Foundry 95



Upgrade the Firmware Download Software to the Terminal

7.4.4 |nduce Bootloader

If the firmware on your Qlarity-based terminal has become corrupt and you cannot run the
Power On Setup utility, use the “Induce Bootloader” function to upgrade (or reinstall) the firm-
ware.

NoTe [ ]  If your terminal is connected to an Ethernet port, you will need to changeit to a serial port to
perform this function.

Do the following to download a new version of the Qlarity-based terminal firmware.
1. Select Download Application from the File menu.

2. Click [Induce Bootloader], and an “Inducing Bootloader” message is displayed in the
“Results’ box. After atime the following message is displayed:

...Bootloader induction terminated
Followed by the message:

NOTICE--received command from host to enter bootloader
Entering Beijer Electronics Bootloader V1.014!

3. Click [Upgrade firmware] to proceed, and the following dialog box is displayed.

Look in: | |2 firmesare v € ¥ -

. 23 955_2 590a.bin

J §.3055_2.5914.bin
firmware £2355_2.600.bin

{355 2.590a,bin

— {3055 2.551a.bin
g,-'_ﬂ §:9 055 _2.600.bin

£23970 25504 bin

§23470_2.5914.bin
: 73 970_2.600.bin

.,j §4370_2.590a.bin

§.3:70_2.5914.bin
§.3:70_2.600.bin

My Computer

My Documents

Dezklop

ﬁg File: name: v
My Recent Filez of wpe: Qlarity firmware binary files 7 bin) “

4. Select the firmware software file to be downloaded and click [Open]. A progress graph
tracks the download. Messages in the “Results” box indicate whether the download was
successful.
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When finished, the new firmware version is shown in the “ Results” box.

5 Download application to unit

Serial | Ethemet | USB Dovrinad
App download size: 103802
Port | com ~ Flazh required: 128 kBytes
Baudrate | g50p W
Data Format | g o ’ Download application ]
Send shing over zeral connection ’ Dowrload other BEF l
’ Upgrade firmware l
- Induce
Set urit time [ BEElEery
Results

n Appload:
MOTICE --received request from kenel to enter bootloader
Entening QI Bootloader v1.014!

1 Bootloader

1 D [l ]
Eootloader antered
1451 Bootloader ¥1.014
BuiltJan 20 2003 at 172215
Naceivad rew kemel (200020 bytes)

Port COM1 open
3600, Be1

l Clear results box l l Cloze Window

Open serial port whenever this screen iz shown

745 Set Unit Time

Use the Set Unit Time function to set the real-time clock on the Qlarity-based terminal, as fol-
lows.

1. Theterminal must bein “download” or “develop” mode. If necessary, set up the Qlar-
ity-based terminal for downloading using the terminal’s Power On Setup utility. Refer to
the Qlarity-Based Terminal Hardware User’s Manual for information on using Power On
Setup.

NoTE [ ]  Thetimeisset through the serial port connection. If your terminal is connected to an Ethernet
port, you will need to changeit to a serial port to perform this function.

2. Click Set Unit Time (bottom of the Serial tab).

The message, “ <Setting Time>" isdisplayed in the “ Results’ box. If no further messageis
displayed, the terminal’s time has been set. If an error occurs, it is displayed in the
“Results’ box, as shown below.

Fesults

Terminal did not rezpond to zet time request.
Terminal did not rezpond to zet time request.
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CHAPTER 8

BAsIC DESIGN

You can use Qlarity Foundry to design a user application using library objects and/or existing
object templates. This“basic” design requires no special programming skills.

This chapter providesinstructionsfor using Qlarity Foundry to design a user application using
only the objects and templates provided, as well as information on the basic concepts of the
Qlarity programming language.

All Qlarity Foundry users should review and become familiar with the information in this

chapter. If you want to learn more about using Qlarity Foundry and Qlarity programming, you
can then proceed to Chapter 9, “Intermediate Design” and Chapter 10, “Advanced Design.”

This chapter provides the following information:

Prepare Qlarity Foundry for Application Design
* Basic Design Layout

* Simulate the Terminal Display

Drawing Aids (Zoom, Grid, Snap, etc.)

Add/Remove Resources

Add/Remove Libraries

Under standing Qlarity for Basic Design
* Workspaces and User Applications

e Qlarity Objects

* Parent/Child Relationships

e Z-Order

* Eventsand Messaging

* Enabled/Disabled Objects

Design a User Application

* Add an Object Instance

* Move, Resize and Reorder Objects

* Change an Object’s Properties

Qlarity Foundry
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Event Builder

* Overview of Event Builder Steps

Event Builder Dialog Box

Select and Configure Actions

Load Event Builder Sample Workspace

Qlarity Code and Event Builder

Troubleshooting

Communication Objects
* Serial Objects
* Ethernet Objects

* Receive Data
Test the User Application
Save and Compile a Workspace

Download a User Application

8.1 PrepareQlarity Foundry for Application Design
This section provides information on how to set up Qlarity Foundry before you design a user
application. Begin by opening Qlarity Foundry and starting anew workspace. Refer to Chapter
3, “Getting Started” for information.
8.1.1 Basic Design Layout

You work only in Layout View to create a basic design. You should keep the following Qlarity
Foundry windows open, as you will use al of them:

Toolbar

* Properties window

Object Palette

Object Tree
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File Edit Wew Tools Help

bject Tree

=[] Globals

N a{' ExcepllnnD\splay
i . B & «f" TouchKillnfoLbl
& @ uf InfoLbl
. Bl @ wf* FullScreenColor bl
BB © uf'FTPServer
EE uf* HideF ullScreenColorlt
B @ of OwertyKeypad
@ " TranshucentColorPicke
[ @ uf* BacklightD ownbitn
@ " BacklightpBtn
2 " ContrastDownBn
[#] @ wf* ContrastUpBin
[m] = wf* EndGames
20 ® wf* HelpSideButtonsSer
[0 ® of ObectsSer
2| @ & DbjectsTabCant
)@ uf Genersl Tab
) @ & BullonsTab
= fe=] @ & OutputTab
q ® of TrendScale
] ® ufGaugeScale
T = " Timer
A ® " LabelObi
A ® wf Gaugelbl
il ® uf Gauge
A ® yf" Tachometer
(%) ® " Tachometer
A ® yf TrendChartl
] ® " TrendChartT
P ® uf* TrendCharte
af e G InputTab
=B & of GraphicsSer
Bﬂ & ‘{' T5_ThemeList
[ By " TranshucentSpn
[ @ " SngleSpn
B =y " TranshucentLbl
/ Byl graphicsline
T @l AngleTest
"31 =& ‘{' SpinningRings
v @yl OpacityLbl
74 @ " NebulaPic
W @ ud” AngleLbl
By " TranshucentColorBt
@ uf" SngleTextChk
@y " TranlucentChk
By " StillmageChic
@ " SpinRingsChk.
A @y " GraphicstainLbl
A @ " SelThemeLbl

& & DiagnosticsSer

PB

. E Layout View = Code View @Simulatiou View

Cornpile Dutput
| ﬁT}No Errors

| | Compile Output | bebug Gutput

Object Palette oo
All Y Basic ¥ DataProc ¥ Extra f other

[ &M% O EE K
EX A Al 4 E l A [H

HEHN/= i @
ll-@@
e

il

Object Properties nox

Elps ¢

[name) Walchdu_gT\mer
¥ General ]
[ Main ]
enabled |tue
t\mepennd 4
timeurits
timertype __t t_periodic

bhare Dhjents ycu created and dawnload ubj&n*ﬁ oiherfr created
".l'«f";'ﬁ'u" qlat It':," CDI’TI

_it_seconds

Object Properties |Object Events

ilu_| A FinSer
Feady | Mo Error | (275, 3201
All four windows are open by default. If oneisinadvertently closed, you can open it from the
View menu.
NoTe [ ] Intheillustration above and elsewhere in this chapter, the objects in the Object Palette and

Object Tree may differ fromwhat you see in Qlarity Foundry. Object names may also be differ-
ent. Thisisthe result of ongoing improvements to Qlarity Foundry libraries.

8.1.2 Simulatethe Terminal Display

Qlarity Foundry requires information about the display configuration of your Qlarity-based
terminal to simulate it accurately in the work area and in Simulation View. The settings
required for this include the following:

* Display setup (including landscape/portrait and grayscale/color)
» Keyboard or valid input devices (type of key input used with your terminal)

Qlarity Foundry
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» Touch key legend (border around the edge of the touch screen for a Beijer Electronics stan-
dard touch key legend—enable if you are using atouch key legend; disable if you are not.)

e Simulation setup (volume in Simulation View and Communications window defaults) The
Communications window simul ates the data received and sent via the communications port.

Click “3*; on thetoolbar, or select Settings from the View menu. The Qlarity Foundry Prefer-
ences dialog box is displayed.

Qlarity Foundry Preferences g]

Teminal | Layaut | Editor | Compile | Simulation

[ Hardware Configuration & sistant ] Input

Eepboard
Base Teminal | JTERM-G75 Keypad
Display Setup TouchScreen
Dirmensions Communications

Mumnber of senal ports |2 &

QOrientation s
Landzcape hd Manufacturer ID [MID]| 5535
Dizplay Type
Color -
Ethemet Audio Decoder [ Battery
[ wireless netwaork [ Printer

[ Ok ][ Cancel ]

Tabs are available to define your Qlarity-based terminal display, to define the layout of the
Qlarity Foundry work area (which includes the Beijer Electronics standard touch key legend
setting), to set up compile defaults, and to set up the Simulation display. Refer to Chapter 6,
“Qlarity Foundry Preferences’ for more information.

8.1.3 DrawingAids

Q Zoom 100% ~

When arranging the graphical objects on the terminal display, proper alignment is important.
Qlarity Foundry provides the following tools to assist you with object layout.

To change the scale of the work area, click the drop-down arrow and select the scale from the
drop-down list.

Select this option to draw aline around all defined objects. Thisis useful when you want to
know the exact border location of each object, or when one or more objects was accidently
moved out of the work area.

Grid
You can display agrid over the work areato help you more accurately place and align objects.
You can turn the grid off and on and change the spacing and color of the grid lines.
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Snap to Grid

If enabled, this feature forces objectsto “snap” to the nearest grid line when added or moved.
The top left corner of an object’s rectangle snaps to the nearest horizontal and vertical grid
lines when you release the mouse button.

To customize the grid and enable “ Snap to Grid,” click %ﬁ on the toolbar, or select Settings

from the View menu. Click the Layout tab, and edit the follow settings as needed (refer to
section 6.2 for more information).

» Show Grid (show/hide grid)
* Snap to Grid (enable/disable snap to grid)
* Grid Spacing (set the spacing of the grid lines)

* Colors, Grid (set the color of the grid lines)
8.1.4 Add/Remove Resources

Resources include all bitmap images, fonts, audio files, and binary datafiles availablein a
workspace and, eventually, in the user application. You must add resources to a workspace
before you can use them in object instances.

Use the “Edit Resources’ option to add resources to your workspace or to change or remove
the resources used. Because resources become part of the user application when it is compiled,
you should delete any unnecessary resources.

NoTE [ |  Whenyou create a new workspace, you have the option to add default bitmap images and fonts
to your workspace. Some objects may require at least one bitmap, BDF font, or TT font
resource before the object will function properly. When you have finished creating a work-
space, however, you may want to remove any unused default bitmaps and fonts before you
download the user application to the Qlarity-based terminal to conserve the terminal’s flash
and RAM memory.

Click |#<#| on the toolbar, or select Edit Resources from the Edit menu, and the Edit
Resources dialog box is displayed.
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. Edit Resources @

Bitmaps | BDF Forts | TrueType Fonts | Audio | Binam

Bitmap mame  Syz | Filename
Alarm bitraps/alamn. brap

all bitmapsz/all.bmp

bottombeft bitmapz/bottomleft. brmp

bottomright bitrmaps/battomright.brp

lightaff bitrnapzlightaff. brap

lightar bitmapz/lighton. bmp

Temp bitmapsztemp.bmp

topleft bitrnapztopleft. brip

topright bitmapztopright, bmp

Resource data Presvigw

Filename

I Ok ] [ Cancel ]

All resources used in aworkspace are managed from this dialog box. Select the tab for the
resource type you want to manage. You can add a new resource, rename an existing resource,
change the file for an existing resource name, or remove a resource from the workspace. Refer
to section 5.2 for information on editing resources.

8.1.5 Add/Removelibraries

NoOTE [ ]

A library is afile that contains predefined object templates that you can use to create user
applications. Library object templates are programmed to be flexible. This means that you can
modify them, without additional programming, to meet most requirements.

In basic design, libraries are your primary source of new objects. When you create a new
workspace, your selectionsin the New Qlarity Project dialog box determine which libraries
are automatically added to the new workspace. You can also add or remove libraries after you
open the workspace.

Object templatesin libraries are not listed in the Object Tree under the Templates heading.
Only object templates created in the workspace are listed under this heading.

To add alibrary to or remove alibrary from aworkspace, click &;f on the toolbar, or select
Edit Libraries on the Edit menu. A dialog box similar to the following is displayed.
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Libraries g]
Filename Status Mame Edit Library
0
DataProc.glib lnaded sps210  DataProc
Bazic.glib loaded sps2.10  Basic
exexceptiondizplay. lib loaded swz1.00  ExExceptionDisplay
libraries. eranigletext lib loaded w1.00 ExtingleT ext Cicsloneslban
libr aries/erradiocheck. lib loaded +1.00 ExRadioCheckl —
common, lib loaded syz1.52  common Add existing library
progobis. lib loaded spz1.52  progobiz
Entries Templates
AngleTexty2 [Source) A | | AngleT et DizplaySetting2 &
'érlmlf[t;’dl 'lﬂa\g;\'q {g DU'CB% YhAnimatedmagev2 O Elipsey2 i
ook Display ource ; )
ClackS afy2 [Source) CloclespIa_l,lV2 I:IGroupBoHV2 [
ColarPickery'2 [Sounce] £h ClockSety2 lcanButtarty'2 &
di_rectionpad‘v‘2 [Sounce] ColorPickery'2 |PdddressEntt2 [
B!w:a&'gade\’iz {gource% [3] DirectionPadyz A Lingy2 B
Izplays etting! OLICe i - &
it (Souroe) H DisplayFadey2 B PieChatTablevz B
emplyimage [Bitmap)
GroupBaox [Source] M € >

Click [Add Library] to add anew library to the workspace. Click [Remove Library] to remove
the selected library. For additional information on libraries, refer to section 5.3.

8.1.5.1 Libraries Provided with Qlarity Foundry

Qlarity Foundry includes libraries of object templates that allow you to create interactive,
complex user applications without entering any programming code. After you add one or more
of these libraries to aworkspace, you can change the object propertiesto customize the abject
instances in your user application. Two of the libraries provided with Qlarity Foundry that are
used at the basic design level are:

* Basiclibrary (basic.glib)
» Data Processing library (dataproc.glib)
These libraries include the following types of objects:

» Container objects with tabs or buttons to switch from one screen to the next (Basic library).

* Areaobjectswith event functionality (all libraries). Refer to section 8.4, “ Event Builder” for
information on configuring objects to respond to events.

* Communication objects (Data Processing library). Refer to section 8.4, “ Event Builder” and
section 8.5, “Communication Objects’ for information on using communication objects to
send data to another device through the Qlarity-based terminal’s serial or Ethernet port.

The Qlarity Foundry libraries are continually being added to and improved. You can obtain the
latest libraries at Beijer Electronics website, http://www.beijerel ectronicsinc.com/glarity/. Also
on the website you will find descriptions of the objectsincluded in the libraries.

Qlarity Foundry
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8.2 Understanding Qlarity for Basic Design

Before you can effectively design a user application, you need to understand some basic Qlar-
ity concepts, which are explained in the following sections.

8.2.1 Workspacesand User Applications

A workspace is a Windows-based file created in Qlarity Foundry that is compiled into a user
application. Workspace files are stored as plain text and typically have a.gly file name exten-
sion. User application files have a .bff extension.

In Qlarity Foundry, you use a workspace to define functions for the terminal; at the Qlar-
ity-based terminal, you use a user application to perform the functions.

When aworkspace is compiled into a user application, the Qlarity interpreter initializes the
user application in Qlarity Foundry so you can see the results. You can then download the user
application to the Qlarity-based terminal.

8.2.2 Qlarity Objects

A user application is constructed of Qlarity-programmed objects. An object instance is an
occurrence of an object in the user application. An object template contains the programming
code that defines an object. When you create abasic design, you will use objects from existing
libraries (severa libraries are provided with Qlarity Foundry).

There are three types of objects, as follows. All three types of objects can be found in Beijer
Electronics libraries.

Non-drawable obj ect:
An object that serves afunction not related to the display (e.g., key definition, communica
tions, etc.).

Area object:
An object that can be represented visually on the terminal display. An area object might be any
of the following:

* Bitmap (an imported bitmap image)

* Lines, circlesor rectangles (may include custom borders and fill colors)
* Text (labels, headings, or afield where text may be typed or displayed)
Resources (bitmaps and fonts) are required for text and bitmap objects.
Container object:

An area object that contains other objects (such as the Screen object in the common.lib
library). A container object may occupy part of the terminal display or the full display area.
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You use container objects to define an association between objects and to indicate how they
are displayed. All objectsin a container process information as a group. Containers are often
stacked and identified with tabs.

8.2.3 Parent/Child Relationships

Qlarity allows you to group objects together. How objects are grouped determines how infor-
mation is processed (messaging) and how the terminal screen redraws. The complexity of your
user application determines how much you need to group objects. Grouped objects have a
“parent/child” relationship, with the parent always a container object and the objectsinside the
container the children.

Each user application starts with a“root container.” Though invisible, it isthe container in
which you place all other objects. The following illustration shows aroot container with sev-
eral objectsinit.

Root Container

Container Object Container Object

Object (Object’
’ ) Object

. Object |

\ Object

Object linked to Root Container

Inthisillustration, two container objects plus another object are linked to the root container. In
addition, each container object has objects linked to it, which are referred to asits children.

In Qlarity Foundry, when you add a container object (e.g., tab, screen, etc.) to your work area
and then place new objects inside the container, the objects automatically become children of
the parent container object. If an object is not placed inside a container object, it islinked to
the root container by default.

When you collapse the Object Tree, you can quickly identify all objectsin the root container.
In the following illustration, the first two objects, EZBackButton_1 and EZBackButton 2 are
area objects that have been placed in the root container. The [+] next to EZScreen 3,
EZScreen 1 and EZScreen_2 indicate that they are container objects with other objectsin
them (parents with children).
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Click [+] next to a*“ parent” contai

M @ o ExecptionDisplay
=, & gf'sim
+[20 & & keyboardScresn
S[Bl & & Start
S InstructionsBtn
S " StartGameBin
18 =5, 5" HighSooreTransLbl
W &l HighSooreWertLbl
EE; = " SimTimer
A= al ' LastLewvel
A Syl LastScore
Y4 Syl GameTitle
YA =y & StanBG
+ @ 4 InstuctionsSoreen
@ g OpenDesigner
X =l input
B ® of' LevelBarner
20 ® of" SideBar
@ yf* ContrastD arker
= ﬂ" ContrastLighter
/ @ J"BorderLineHight
" & i BorderlineBottom
" @ gl BorderlineLeft
" & i BorderlineTop
=@ 4" Board
"k @ o' LevelDesigner

[&f Intermal

ner object to seeits“child

/A = @ ExecptionDisplay
2, ® gfsim
-8l & & KeyboardScreen
B2 alf *HighS corekeypad
Ay alf *HighS coreLbl
S [B0 & & Start
= s InstructionsBin
= I{' StantGameBin
N = af ' HighS coreTransLbl
v @l HighScorevertLbl
i = " SimTimer
A Syl Lastlevel
A Sy ul” LastSoome
P4 Syl GameTitle
"4 =y & StantBG
£ & 4 InshuctionsScreen
@ of" OpenDesigner
&=l input
i ® 4" LevelBanner
+[20 ® of* SideBar
@ " ContrastD arker
@ i ContrastLighter
& i BorderlineRight
@ " BorderLineB ottom
@ " BorderLineLeft
@ " BorderLineTop

55 @ wf" Board
"k & af" LevelDesigner

[&] Internal

ren,” as shown below.

A parent object can also be a child (a container object with children inside another container
object). “HardwareNew” and “ SoftwareNew” in theillustration are examples of parent objects

within other parent objects.
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8.24 Z-Order

Z-order isthe order in which objects are layered. The Z-order determines how objects are dis-
played (whether they are behind or in front of another object or objects) and the order in which
information is processed (messaging). In a Qlarity Foundry workspace, the Object Tree lists
objectsin their Z-order, with those listed first receiving the highest display and messaging pri-
ority.

To change an object’s Z-order, click and drag the object name to a different position in the
Object Tree. To learn more about how parent/child relationships and Z-order affect user appli-
cations, read the next section.

8.25 Eventsand Messaging

Qlarity is an event-driven programming language. An event is any type of input, such asthe
following:

* A keyboard key press or release

A touch screen press or release

A change in avalue (increment or decrement)

e A timer action

Data received through the serial port

When an event occurs, a Qlarity user application responds with all appropriate and specified
actions.

The system generates a message indicating that the event has occurred and what it is. The ter-
minal’s message handling system determines which object or objects get the message and in
what order the messages are processed.

The message isfirst passed to the root container, which passes the message to each of its chil-
dren, beginning with the front-most object (highest Z-order). When the message is passed to a
container abject, this object first handles the message then passes it to each of its children
beginning with the front-most object in the container. The terminal processes the message to
completion.

8.2.6 Enabled/Disabled Objects

An object instance can be enabled or disabled. On the Qlarity-based terminal, only enabled
objects are displayed. Disabled objects still reside in the user application, but they cannot
receive or send most messages, nor are they displayed on the terminal. If a container object is
disabled, it cannot pass messages to its children.
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In Qlarity Foundry, all objects are displayed in the work area (by default) whether they are
enabled or disabled. However, you can select the “ View Only Enabled Objects’ option on the
Tools menu to hide disabled objects.

8.3 Design aUser Application

This section providesinstructionsfor adding and working with object instances in aworkspace
to create a user application. For information on adding, opening, and saving aworkspace, refer
to Chapter 4, “Workspaces.”

8.3.1 Add an Object Instance

You can add object instances to your workspace from the Object Palette or from the Object
Tree shortcut menu, as explained in the following sections.

8.3.1.1 Add an Object From the Object Palette

The Object Palette contains atab for each library in the workspace, aswell asan All tab and an
Other tab. Each tab hasiconsfor all of the object templatesin the library. Click atab to select
an object from the specified library. The All tab containsicons for all objects available to the
workspace (from all of the libraries in the workspace). The background color of each icon
identifies the library in which the object can be found. The Other tab contains objects from
various small libraries.

Refer to section 3.11 for more information on the Object Palette.

Do the following to add an object instance from the palette.

1. Click theicon of the object you want to add.

2. Move the mouse pointer to the work area. The pointer changes to a cross hair.

3. Click and hold the mouse button and drag the mouse to draw arectangle in the work area,
then rel ease the mouse button.

Some objects have a default starting size and shape, so the size of the rectangle doesn’t
matter, only its position in the work area. The size of other objects, such asaline or rectan-
gle, isinitially determined by the size of the rectangle you draw.

If you are adding a non-drawabl e object, the location in the work area doesn’t matter since
the object is not part of the display. You may want to use the shortcut menu to add a
non-drawable object in its default position (see section 8.3.1.2, “Add an Object From the
Shortcut Menu” for information).

NoTE [ ]  Toadd morethan oneinstance of the same type of object, pressand hold the <Shift> key when
you click the object icon. The object type remains selected, and you can just click and drag in
the workspace to add objects until you release the <Shift> key.
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4. After you add an object, it remains selected and its properties are displayed. Click the

“Name’ property, and type a name for the new object (type over the default name). Each
object in the workspace must have a unique name. An object name has no size limitation
but must start with aletter. A name cannot contain spaces but may use the underline char-
acter (). The percent (%), pound (#) and dollar sign ($) symbols can be used at the end of
the name.

Refer to section 8.3.2 for information on moving, resizing and changing the order of objects.

8.3.1.2 Add an Object From the Shortcut Menu

Do the following to add a new object instance from the Object Tree shortcut menu.
1. Right-click anywhere in the Object Tree to display the shortcut menu.

2. Click New Object Instance. The Instance Properties dialog box is opened. All available

objects are listed in the drop-down list at the “Type” field, as shown below.

Instance Properties @

Name: | Wewlnstancel

Tvpet  ghpa) v
el ~
¥ Boad
& Input
'-'-IE' LevelDesign
1 LevelTemplate
" Line
8 UnifiedLewvel
D Yaus
Eﬂ boardFrey
= biick v

)

3. Atthe“Name” field, type a name for the new object (type over the default name). Each

object in the workspace must have a unigue name. An object name has no size limitation
but must start with aletter. A name cannot contain spaces but may use the underline char-
acter (). The percent (%), pound (#) and dollar sign ($) symbols can be used at the end of
the name.

At the“Type” field, click the drop-down list, and select the type of object that you want to
add. After you select an object, it is added to the work area at its default location and is
listed in the Object Tree.

The newly added object remains selected and its properties are displayed. You can edit the
properties as required.
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8.3.2 Move, Resize and Reorder Objects

NOTE [ ]

To select an object to move, resize or reorder, click onit. The selected object is outlined with a
colored box. You can only select one object at atime. You cannot move or resize alocked
object.

Press <Tab> to move forward from object to object in Z-order. Press <Shift>+<Tab> to move
backwards.

When you press <Tab>, the Properties window changes to match the newly selected object.

8.3.2.1 Movean Object

To move an object, do one of the following:

» Usethe mouse. Click in the center of the object, hold down the mouse button, and drag the
object to adifferent position. You can hold down the <Shift> key while moving an object to
limit its movement to horizontal, vertical, or a45° angle.

* Usethe Properties window. Enter anew x and/or y position integer in the Properties win-
dow.

8.3.2.2 Resize an Object

To resize an object, do one of the following:

* Usethe mouse. If the object has “resize grips’ (sizing handles), you can click and drag any
grip to resize the abject. Click and drag a corner grip to maintain the height/width propor-

tions while resizing.
Resize Grips 4@

* Use the Properties window. Change the height and/or width integer in the Properties win-
dow.

8.3.2.3 Changethe Order of Objects

You can change the Z-order of an object or the parent/child relationship simply by changing
the object’s position in the Object Tree.

To move an object to adifferent location in the Object Tree, click and drag it to the desired
position. The icon for the object is dragged to the new location.

A horizontal placement line, as shown in the illustration below, appears as you drag the object
to indicate the new position at which the object will be placed when you rel ease the mouse but-
ton.
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® ' EZECgert 7
& EZE ext_ 9

® o "EZBDFText_10

A box appears around a container object as you drag another object over it. If you release the
mouse button when the box appears, the object you are dragging is placed in the container
object.

E & .{' EZRectangle_1
i & o

B o " EZBtmap_E

If you move a parent object (a container object with children), the children move withiit. You
can place a container object inside another container object.

To change the Z-order of an object within its family (without moving it to a different parent),
right-click the object (either in the Object Tree or in the work area), and select one of the fol-
lowing options from the shortcut menu.

Forward one
Move the object forward one position in the Z-order (one position up the Object Tree).

Back one
Move the object back one position in the Z-order (one position down the Object Tree).

Bring to front
Move the object to the front of the Z-order (top of the list of children or top of the Object
Tree).

Send to back
Move the object to the back of the Z-order (bottom of the list of children or bottom of the
Object Tree).

8.3.2.4 Align/Size/Space Objects

NOTE [ ]

This option provides severa tools for aligning, sizing, and spacing a group of objectsin the
workspace. Before selecting a tool, select the group of objects you want to manipulate using
one of the following methods:

* Click and drag to create a selection box that encompasses al of the objects you want to
select. To cancel the box, click outsideit.

* Pressand hold <Ctrl> or <Shift> and select objects either by clicking on them in the work-
space or by clicking on their namesin the Object Tree.

When aligning or spacing objects, all selected objects must share the same object parent (i.e.,
must be in the same terminal screen). When sizing objects, all selected objects must have a
width or height property.
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With the group of objects selected, either right-click one of the selected objects in the work
area, or pull down the Tools menu, and select Align/Size/Space Objects.

If you are aligning or sizing the objects, they will be aligned or sized with the actively selected
object in the group. To make an object active, do one of the following:

* Right-click the object to select Align/Size/Space Objects from its right-click menu.

* Press and hold <Ctrl> while you click the object in the workspace or the Object Tree.
The active object isindicated by solid resize grips and by bold highlighting in the Object Tree.
The following options are available on the Align/Size/Space Objects menu.

Align left
Alignsthe left-most resize grip of each selected object with the left-most resize grip of the
active object.

Align center horizontal
Aligns the horizontal center of each selected object with the center of the active object.

Align right
Aligns the right-most resize grip of each selected object with the right-most resize grip of the
active object.

Align top
Aligns the top-most resize grip of each selected object with the top-most resize grip of the
active object.

Align center vertical
Alignsthe vertical center of each selected object with the center of the active object.

Align bottom
Aligns the bottom-most resize grip of each selected object with the bottom-most resize grip of
the active object.

M ake same width
Changes the width of each selected object to the width of the active object. All objects must
have a“width” property.

M ake same height
Changes the height of all selected objects to the height of the active object. All objects must
have a“height” property.
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Space evenly horizontally

Finds the left-most and right-most objects among the sel ected objects and positions the
remaining selected objects evenly between them. This option works best when all objects are
the same width.

Space evenly vertically

Finds the top-most and bottom-most objects among the selected objects and positions the
remaining selected objects evenly between them. This option works best when all objects are
the same height.

8.3.3 Change an Object’s Properties

Each object has properties that help define the object instance. Click an object in the work
area, or click an object name in the Object Tree, to display the Properties window. If the Prop-
erties window is not displayed, pull down the View menu, and click Properties Window.

The default properties for an object instance are defined in the object template from which the
object instance was added. You can change any of the default properties for an object instance
to create a unique object that meets your requirements.

Properties that are common to almost all objects include:

* Object name
* Enable/disabled status

* Parent specification

A widerange of additional propertiesvary depending on the type of object. For example, some
typical properties for area objects include:

* Size (“height” and “width”)

e Alignment (“xalign” and “yalign™)

* Color (for borders, fill, foreground, background, font, etc.)
* Font (for atext area object)

* Positionin display (“xpos’ and “ypos,” where both positions start at the top left corner of
the parent object. The “xpos’ value increases right; “ypos’ increases down.)

For specific information about any Beijer Electronics library object, open Object Documenta-
tion (<F1>).

The following illustration shows an example of the Properties window for a button object.
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Object Properties
E 24 g
[name] Qwertykeppad
[ » Border and Calor |
[» General ]
parznt default
HpoE 256
Ypos 115
width 14
hizight 34
inactive false
note_usedefault
tone_error note_uszedefault
[» Main |
[ Mizc |
clickonpress | falze
zeparators falze

marqueepos  |_gkp_topdetached
popupstyle _gkp_hopopup
pazzwordmode | falze

shifted false
hazenter true
hascancel true

marqueeinset |0

Note that the properties are grouped by category. Click the name of a category to open or close
the list of propertiesin the category. Refer to section 3.10 for a description of each category.

Thefirst column lists the name of each property. Property names are defined in the object tem-
plate. The middle column (optionally displayed; see section 6.2, “Layout”) lists the data type
of each property (for information only). The property settings, which you can change, are
listed in the third column.

Click the property that you want to change. Enter the new property setting in the third column.
You can enter new property settings by typing the new information (type over the default set-
ting) or by selecting from adrop-down list or dialog box.

Inthefollowing illustration, the property “ezimage” is selected. Thisisthe name of the bitmap
image used in the object instance. The drop-down list shows all bitmap images available for
use in the abject instance. A different image can be selected by clicking it.
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NOTE [ ]

[Narme] Sting ezimage_5
enabled boalean e
parent ohijref default
HpoS integer 46
ypos integer 7
tranzparent baokean falze
tranzparentcolor colar rgb_magenta
ezimage bitmap | default = |
blink boolean
blirik:rate integer checkbox?

= clock
event imageey... | g
eventsourceob) ohijref fanl)

. fan
eventsourceprop... stnng fan2
eventtargetobj obijef fan3

- q70_entry
everttargetprop.. | sting a7l_enviro
everttargetvalue | shing ﬁ:lgﬁgb —
eventoh| “gzevent’'  emply

If |E| appearsin aproperty field when you select the property, a drop-down list of property

optionsisavailable. Click E| to display the drop-down list, and then click the option you want
to use.

If the property is aworkspace resource (bitmap image, font, sound, or binary data), a Select
button ([.]) is displayed next to the drop-down arrow. If the resource you want is not in the
drop-down list, click [_] to open the Qlarity Resources dialog box. Select aresource, and click
[OK] to add it to the workspace and to the property’s drop-down list. Select the resource from
the drop-down list to place it in the property. Refer to section 5.2, “ Edit Resources’ for infor-
mation on the Qlarity Resources dialog box. Refer to section 8.3.3.1, “ Select Color” for infor-
mation on selecting a color.

If you want an object instance to be the child of a parent object (placed in a container object),
fromthe” parent” property drop-down list, select a container object, and the object instanceis
automatically moved and attached to the selected object in the Object Tree. To move an object
to the root container, click “ default” in the drop-down list.

8.3.3.1 Select Color

If acolor can be selected for an object property (e.g., borders, fill, foreground, background,
font, etc.), when you select the property, two Select buttons are displayed: [-] and L]

Click [] to display adrop-down list of available named colors in the workspace. You can use
named colors to simplify matching and coordinating colors to create a color scheme for the
workspace. Refer to section 5.4 for information on named colors.
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checkbaealor ! |t_
{1
checkborderstyle ck_buttonbackgro. :
lransparent clr_buttonbackaro...

w General . ch_buttorifaregrou... :‘
parent .ck_buttonfmegrou.._ -
}E:— B i _fibcolor —
width |+ _sbebackground |
height ch_labelforeground
_L:the - .ci_scmenbackg(...
> Ma ch_screenforegro... [
¥ Misc chi_softkeybarbac... | |
¥ Text Settings ch_softkeybarbutt. .
Hinset ok_softkeybarbutt, |—

Liesosk

Click anamed color to select it for the object property.

Click [] to display a Select Color palette from which to choose a color for the property.

Select Color

Mamed Calor

Clr_ButtonB ackground

Clr_ButtonE ackgrounddlt
. Clr_ButtonForeground
. Clr_ButtonFaregroundalt

B cr_Ficolar

. Clr_LabelB ackground

. Clr_ScreenB ackaround

Clr_ScreenForeground
. Clr_SoftkeybarB ackground
. Clr_SoftkeybarButtanByg
. Clr_SoftkeybarButtonFg

| | Edit named colors | Preview: |

Cuztarm Color

Clr_LabelFareground

Thelist of named colorsis also displayed in this dialog box.

The current color of the property is displayed benesth the palette. If it isanamed color, the
named color label ishighlighted inthelist. If it isacolor from the color palette, itisselectedin

the color palette.

To edit anamed color, click [Edit Named Colors]. Refer to section 5.4 for information on
editing and creating named colors.
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Click either anamed color or acolor in the palette to assign a different color to the property.

If you want to match a color from another object in the workspace, click , and an image of
the workspace is displayed. Click in the area of the workspace that has the color you want to
match.

The color of the areayou clicked is shown in the “ Sample” box. In addition, the “4X” box dis-
plays the area magnified four times.

|[Edit namedcolors] Presvigw: - Clr_ButtonForeground l O, I [ Cancel ]l

You can click acolor inthe “4X” box to select it. Thisis useful if you want to identify acolor
in a congested area of the display. You can also click in the “4X” box, and drag the mouse to
shift the displayed area slightly.

Click [OK] to close the workspace image, and the color you selected is shown in the Select
Color palette.

Click [OK] at the Select Color palette to apply the selected color to the property.

8.4 Event Builder

Qlarity is an event-driven programming language. An event is any type of input, such as akey
or button press, avalue change, atimer action, data received through the serial port, and so on.
When an event occurs, a Qlarity user application responds with an action.

Event Builder isatool in Qlarity Foundry to help you add events to your Qlarity user applica-
tions. Event Builder allows you to assign actions to events without any programming know!-
edge.

Using the optionsin the Event Builder dialog box, you can link one or more actions to an
event, even when the action involves several objects or includes one or more serial objects.
You assign an action to an object and its properties from drop-down lists.

The type of object you select determines the type of event or events that can be performed by
the object. For example, a button will have a*“click” event, and a serial object will have “data
receive” and “send data’ events. Keep thisin mind when you are adding objects to your work-
space. The Object Documentation Help file (<F1>) provides information about all object tem-
platesin the Beijer Electronics libraries, including events and actions that can be performed by
the object type.

8.4.1 Overview of Event Builder Steps
To design a user application using Event Builder, you will generally take the following steps:

* Decide what you want your Qlarity application to do.
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* Determine which objects you need. Some objects will be used for events; others will per-
form the actions associated with the events. Place all of the objects in the workspace.

* QOutline each event/action association (e.g., when a button is pressed, an action or actions
occur).

* Use Event Builder to assign actions to each event.
8.4.2 Event Builder Dialog Box

In Layout View, select an object in the workspace for which you want to set up an event. The
properties and events associated with the object are displayed in the Properties window.

Click the Eventstab to see the events associated with the sel ected object.

CancelPressed

EnterPressed

B
]
[-.J
]

W alueChanged

Cibject Properties | Ohiject Events |

Click |:| next to an event to open the Event Builder dialog box to assign actions to the event.

5 Event Builder - ReleaseBtn - click event g@@
Action Description
(i Cick to add sction |

Select what type of action you wish to add from the drop down lizt in the gid. Once you have selected a general “

action tupe, wou may customize what exacty accurs during that action.
Edit in Code Yiew
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The Event Builder dialog box contains the action table that lists all actions assigned to the
selected event and the action configuration that contains options to set up each action.

5 Event Builder - ReleaseBtn - click event

Dezcription

Set keyboardS creen's height property equal to HighScorekeypad's btnborder property

Action Table
Action Configuration
Property to Set Set ta thiz Value I
Object | kayhoardScreen v (%) Use the value of this obiect propery
. C. |
Froperty | peight 3z Obiect | HighScorek eypad w
ricgr Propety v Bt
(0 Usze this explicit value w

Set an object property
LIz thiz action to set an object property or a global variable. ou can either set it to & specific walue, or copy the
walue of another property or wariable.

Action Table
The action table lists al actions configured for the selected event. Each action is on a separate
linein thetable.

To modify an existing action, click the action in the table. To add a new action, click the last
linein the table (labeled “ Click to add action”), and select the action from the drop-down list.
Then modify or set up the selected action in the action configuration area.

Action Configuration
After you select an action in the action table, applicable options are displayed in the action
configuration area to set up the action.

Click [OK] to accept the event as currently configured. If any configuration contains an error, a
message is displayed.

Edit in Code View

Click [Edit in Code View] to view the event’s actions as programming code. If you understand
the Qlarity programming language, you may use Code View to work with programming code.
You generaly only work in Code View if you are customizing actions or creating actions. If
you are learning Qlarity programming, it may also be helpful to view the code to understand
how an event is programmed.
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Descriptions/Code Preview

Click [Descriptions] to display the Qlarity programming code for the actions in the “ Descrip-
tion” column of the action table. The button label changesto [Code Preview]. Click [Code
Preview] to switch back to a description of each action in the table.

8.4.3 Select and Configure Actions

A sample workspace, eventbuilder.qly, containing events created using Event Builder is
included with Qlarity Foundry. For information on loading and using the sample workspace,
refer to section 8.4.4, “Load Event Builder Sample Workspace.” The sample workspace is
used in the images and examples in this section. You may find it helpful to load the sample
workspace and use it to view examples of the actions described in this section.

8.4.3.1 Select Actions

To select actions for an object’s events, do the following:

1

In the open workspace, (e.g., eventbuilder.gly) select the object for which you want to set
up an event (e.g., Tank_dlider).

In the Properties window, click the Events tab. All events associated with the object are
shown. For example, the Tank_slider abject in eventbuilder.gly has one event, “ Change.”

Click |:| next to the event to open the Event Builder dialog box. The action table lists all
actions that have been configured for the event.

Action Description
1 EEERIE G Transmit: "Sends tank level out COMT to your contraller ™ out COM1
2 | Set Property Set Slider_label's caption property to StT ank_slider, value)
3 | Set Property Set Tank_gauge's value property to Tank_shder value
4 | Play Note Play rnote #43 for 12 ms.
B | Click to add acti -]

Thelast line of the action table always contains adrop- down list that you use to add a new
action to the event.

Click anywhere on the line to open the drop-down list, and select an action. The action and
its description are added to the table.

If you want to add a new action in the middle of the table, or remove an action from the
table, right-click in the action line. A shortcut menu is displayed with options to insert or
remove actions.

Refer to the next section for information on each type of action and how to configure
them.
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8.4.3.2 Configure Actions
The action drop-down list contains the following actions:

* Show Screen

* Enable/Disable Object
* Set Property

* Seria Transmit

* Play Note

* Set Contrast

* Set Backlight

e Custom Action

After you select an action, options appear in the action configuration area of the Event Builder
dialog box to configure the action. Refer to the following sections for information on each
action’s configuration.

Show Screen

This action selects a new object to show. While this action istypically used for screens, any
object may be selected. When this action is executed, the currently displayed screen is hidden
and the newly selected screen is shown. If you want to an object or screen to “pop up” over the
current screen, you should use the Enable/Disable Object action instead.

Show Screen
’7| Ev_enahle_screend ﬂ

Click the drop-down arrow, and select the object from the list with which you want to replace
the current object.

Enable/Disable Object

This action enables or disables the selected object. When an object is disabled, it is not shown
on the terminal display and will not respond to most events. In the following action example,
when the event occurs, a spinner object is disabled. To enable the spinner object, a second
event and action are required.

— Enable / Dizable Object

Object |5 pinner

" Enable thiz object
' Dizable this object

{~ Toggle this object's enabled state
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Set Property

This action sets the value of an object property or global variable. You can use Set Property,
for example, to change the value of a property in another object. The property to set isthe
action that results from the event.

r— FProperty to Set — Set ta this Value
Object ITank_gauge j % Use the value of this ohiect property
Froperty Imm.3 ﬂ Obiect [T ank_slider j
Property ||

float

" Use this explicit value

[ -

In the “Property to Set” section, select the target object (object to be changed when the event
takes place, such as moving a gauge) from the “ Object” drop-down list. From the “ Property”
drop-down list, select the target property (property to be changed by the action).

Inthe “ Set to this Value” section, use one of the following optionsto set the value for the prop-
erty.

Use the value of this object property

Select this option to use the val ue of a specified abject and property. Then select the source
object from the “ Object” drop-down list and the source property from the “ Property”
drop-down list. In the example above, the target and source properties both use the “ value”
property, but any compatible property can be used. For example, if the target object isa
label, you might select the “ caption” property.

Usethis explicit value

For some properties, you may need to enter or select an explicit value. For example, if you
want your own message displayed when a button is pressed, enter the message in this text
box. A drop-down list may appear with available values, depending on the object selected.

Some objects may require additional configuration, such as selecting a color. If additional
configuration is available for the selected object, a|:| button appears next to the text box.

Some object properties are not compatible. If you select an incompatible value for the target
property, an error is generated when you click [OK] and close the Event Builder dialog box.

Serial Transmit
This action transmits data out one of the terminal's serial ports.

— Tranzmit out Serial Port

Select Serial Port ICDM‘I 'I

Meszage ta Transmit

"Sends tank level out COMI to ;I
wour contraller LI

Pauze until transmission completed [
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From the “ Select Serial Port” drop-down list, select the communications port on the Qlar-
ity-based terminal from which the datawill be sent. If you have only one, select [COM1]. (For
information on entering the number of serial ports on your terminal, see section 6.1.3.)

In the “Message to Transmit” box, enter the string to send out the serial port or adescription of

the value to be sent. Enable Pause until transmission completed only if you want the termi-
nal to pause. Generally, you should leave this disabled as it may decrease performance on the

terminal.

Play Note
This action sounds a tone on the terminal's speaker.

Play Mote on Speaker
Mote |43 3 E
Diuration I'I 2 3

Select which note to play at the “Note” field. Valid values range from 1 (very low pitch) to 86
(very high pitch). The standard beep when a button is pressed is 30. Selecting O generates no
sound.

At the “Duration” field, select the duration of the note in milliseconds. The standard button
beep lasts 100 ms. Refer to the Qlarity Programmer’ s Reference Manual, Playnote section, for
more information.

Set Contrast
This action changes the level of contrast on the terminal screen when the event occurs.

Adjuzt Contrazt
{* Contrast Lighter

" Contrast Darker

For example, you might use this action to provide a contrast adjustment in case the display
becomes difficult to read. Create two buttons, one for lighter contrast and one for darker con-
trast. Each event (e.g., button press) changes the contrast one step lighter or darker.

The contrast level set with thisaction is not permanent. When theterminal isreset, it revertsto
the default contrast level. If you want to save the contrast level, use a DisplaySettingV2 object.
Terminals with TFT displays ignore this command as TFT displays do not support a contrast
Setting.
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Set Backlight
This action brightens, darkens, turns off, or turns on the display backlight.

r—Adjust Backlight
' Backlight Lighter
" Backlight Darker
" Backlight On
" Backlight Off

For example, you might use this action to provide a backlight adjustment if the terminal is
used in low light situations or in situationsin which the light levels may vary dramatically. You
may also want to turn the backlight off to extend itslife.

Create two buttons for each adjustment: one for lighter backlight and one for darker backlight,
one to turn the backlight on and one to turn it off. Each event (e.g., button press) changes the
backlight as follows:

» Backlight Lighter and Backlight Darker adjust the backlight one level brighter or darker
with each event.

» Backlight Off turns the backlight off.

* Backlight On turns the backlight on to the level it was at before turning it off.

Custom Action

This option allows you to program a custom action if an available Event Builder action does
not meet your requirements. Any action supported by the Qlarity programming language may
be used. Complex actions and events that require the full expressiveness of the Qlarity pro-
gramming language, such as loops and if/then/else logic, should be entered in Code View.

Insert aBlank Line

This action is not available from the drop-down list of actions. It appears only if the selected
event has been previously edited in Code View and blank lines were inserted in the event's
code. This action does nothing. It is used to format the code generated by Event Builder.

8.4.4 Load Event Builder Sample Workspace

A sample workspace, eventbuilder.gly, containing events created with Event Builder is
included with Qlarity Foundry. You may find it helpful to load the sample workspace and view
examples of the objects, events, and actions that can be set up using Event Builder.

To open the sample workspace, click Open and go to the folder: ...Qlarity Foundry/Sam-
ples/Eventbuilder demo. Select the file eventbuilder.qgly.
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An image of the workspace is shown below.

Ewvent Buiider Sample Demo

Tank Detno Toggle Demo

1 00.0 -

The functionsin the sample application are described in the following sections.

8.4.4.1 Tank Demo

The Tank Demo controls the level of liquid in atank with a slider. When the position of the
dider in the Tank_Slider object changes, it triggers the following actions:

Transmits its current value out the serial port to a controller that adds liquid to or drainslig-
uid from atank to achieve the required level.

Changesthe text label above the slider to the current value of the slider.

Setsthefill level of the gauge. (In areal-life situation, the controller to which you transmit
the value would start the processto fill or drain the tank and send a value back to the gauge
to update it. However, in the sample simulation, the value is sent to the gauge directly.)

Plays amusical note when the dider is moved.

8.4.4.2 Toggle Demo

The Toggle Demo toggles a spinner on and off. When on, a spinner object is displayed that
allows a user to increase/decrease the value shown. The Status_toggle object (the button) uses
the following events:

TurnOn —trigger sthe following actions:

Changes the caption above the toggle button to reflect the current status of “On.”

Enables the spinner object.

TurnOff —triggersthe following actions:

Changes the caption above the toggle button to reflect the current status of “ Off.”

Disables the spinner object.
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8.4.4.3 Keypad Demo

The Keypad Demo provides a keypad that can be used to enter numerical datato be sent to a
controller. The following objects have programmed events:

Enable button

A pressor “click” event enables the numeric keypad (makesit viewable) so it can be used for
datainput.

Numeric_keypad
The following two actions have been programmed to the keypad:

* When the <Enter> key is pressed, any data entered (the value) is posted to the
“Keypad_value” text box located above the keypad.

* When the <Enter> key is pressed, the value is sent out the serial port to a controller expect-
ing avalue.

8.4.5 Qlarity Codeand Event Builder

While Event Builder requires no programming experience, it uses the Qlarity programming
language. Events created with Event Builder generate Qlarity program code. This meansthat it
is possible to develop eventsin Event Builder and then add advanced functionality in Code
View. It isalso useful if you are learning the Qlarity programming language to create events
using Event Builder and then study the program code generated. If you modify an event in
Code View and later open the event in Event Builder, your changes are reflected.

8.4.6 Troubleshooting

If you make a mistake while configuring an action, an error message is displayed in red in the
“Description” column of the action table.

Action Description

Il St Property [Mizzing zource property) Ea S PR o 4y Tal iy
2 Click to add action -

If any error messages are shown, you will be unable to click [OK] to save and exit the dialog
box. In some cases, Qlarity Foundry may not detect the error until you click [OK]. In those
cases, Event Builder remains open for you to correct the error. After you correct the error, click
[OK] again. If there are no more errors, Event Builder closes and the event is configured.

If you cannot, or do not want to, correct the error, click [Cancel]. Event Builder closes and any
changes you made are not saved.

Advanced users may click [Edit in Code View] to edit the object template code to correct any
errors. Errors must be corrected in Code View before you can exit or switch back to L ay-
out View.
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8.5 Communication Objects

The DataProc library (dataproc.glib) provided with Qlarity Foundry contains object templates
that are programmed to send data to a computer or other compatible device through a serial or
Ethernet port. Once a communication object (or objects) is set up, you can use Event Builder
(section 8.4) to set up an event to send data out the port. No programming is required.

8.5.1 Serial Objects

To use the serial port to send data, add a Serial Protocol V2 object to the workspace. The
optional second seria port can also be used by adding a second Seria Protocol V2 object.

Following are the properties of a Serial Protocol V2 object.

(Name)

Type aname for the new object (type over the default name). Each object in the workspace
must have a unigue name. An object name has no size limitation but must start with aletter. A
name cannot contain spaces but may use the underline character (). The percent (%), pound
(#) and dollar sign ($) symbols can be used at the end of the name.

enabled
If the object isto be enabled, select true from the drop-down list. To disable the object, select
false.

parent

To make the object the “child” of a“parent” object, select a container object from the
drop-down list, and the object instance is automatically moved and linked to the selected
object in the Object Tree. To move an object to the root container, select “default.”

comport
From the drop-down list, select the communications port on the Qlarity-based terminal from
which the datawill be sent. If you have only one, select COML1.

senddata

This property receives the data string that is to be sent through the serial port. Data can be sent
to this property from a serial object configured in Event Builder (see section 8.4). When the
serial object’s“ senddata property receives data, it automatically sends the data followed by a
semicolon (;) out the port.

appendter minator
This property determines whether a semicolon is appended to the end of all data sent out the
serial port.

8.5.2 Ethernet Objects

To use the Ethernet port to send data, add one or more Ethernet Protocol V2 objects. If you
want to send data to multiple addresses on anetwork, you can create a separate Ethernet Proto-
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col V2 object for each address; or you can send to different addresses from a single Ethernet
Protocol V2 abject by changing the network address in the object instance as required.

Following are the properties of an Ethernet Protocol V2 object.

(Name)

Type aname for the new object (type over the default name). Each object in the workspace
must have a unique name. An object name has no size limitation but must start with aletter. A
name cannot contain spaces but may use the underline character (). The percent (%), pound
(#) and dollar sign ($) symbols can be used at the end of the name.

enabled
If the object isto be enabled, select true from the drop-down list. To disable the object, select
false.

parent

To make the abject the “child” of a“parent” object, select a container object from the
drop-down list, and the object instance is automatically moved and linked to the selected
object in the Object Tree. To move an object to the root container, select “default.”

senddata

This property receives the data string that is to be sent through the Ethernet port. Data can be
sent to this property from an Ethernet object configured in Event Builder (see section 8.4).
When the Ethernet object’s “senddata’ property receives data, it automatically sends the data
followed by a semicolon (;) out the port.

protocol
Enter the protocol to be used to send the data (e.g., UDP or TCP).

localport
Enter the address for the UDP or TCP port on the Qlarity-based. For additional information,
refer to your Ethernet protocol or contact your network administrator.

foreignport
Enter the address for the UDP or TCP port on the host. For additional information, refer to
your Ethernet protocol or contact your network administrator.

ipaddr
Enter the IP address of the device to which you are sending data.

appendter minator
This property determines whether a semicolon is appended to the end of all data sent out the
Ethernet port.
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Test the User Application

85.3 ReceiveData

NOTE [ ]

You can send data from an external device (e.g., computer) to a Qlarity-based terminal viathe
port (seria or Ethernet). To do this, you specify an object and its property to receive the datain
auser application. This changes the specified property value to the received data value.
Use the following format to send data to a user application.

<Object name>._<property name>=<value>;

(Do not include the angle brackets.)

<Object name>
The name of the targeted object instance.

<property name>
The name of the targeted property (must be entered exactly asit appears in the Properties win-
dow).

<value>
The value that you want to insert in the targeted property.

You can also request that an object’s property value be sent back to the external device from a
Qlarity-based terminal by sending the object name and property as follows.

<object name>.<property name>;
(Do not include the angle brackets.)

<Object name>
The name of the targeted object instance.

<property name>
The name of the targeted property (must be entered exactly as it appears in the Properties win-
dow).

The value of the property followed by asemicolon (;) is sent back out the terminal’s port to the
device making the query.

You cannot request property values for the following properties: color, bitmap, ttfont, and
bdffont.

8.6 Test the User Application

You can test most of your application's functionality in Simulation View before you download
it to the terminal. If the application uses serial communication, you may want to configure
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Simulation View to use your PC's serial port(s) to simulate serial communication (refer to
section 6.5.3, “ Serial Port Setup”).

8.7 Save and Compile a Workspace

8.7.1 SaveaWorkspace

You should save your workspace often while you are working on it to prevent losing work in

the event of a computer lockup or power failure. To save aworkspace, click i=1| on the tool-
bar or select Save Workspace from the File menu. For more information on saving a work-
space, refer to section 4.4.

8.7.2 CompileaWorkspace

You should compile your workspace periodically while you are working on it to properly dis-
play the changesin Layout View. Compiling is also required before you download a user

application. Click [**| on the toolbar, or select Compile Workspace from the File menu to

compile the current workspace into the format required for a user application.

If the compileis successful, the program displays the workspace in Layout View. If any errors
occur during the compile, the program switches to Code View, and the error messages are dis-
played in the Compile dialog box.

8.8 Download a User Application

Before you can download a user application to the Qlarity-based terminal, you need to config-

ure communications in Qlarity Foundry and at the terminal and prepare the terminal for down-
load.

For information on setting up communications, refer to section 7.1.
For information on preparing the terminal for downloading, refer to section 7.2.1.

For information on downloading a user application to the terminal, refer to section 7.2.2.
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CHAPTER 9

INTERMEDIATE DESIGN

Chapter 8, “Basic Design” introduces some basic application design techniques using Qlarity
Foundry. It aso provides information on Qlarity Foundry’s Event Builder, which can be used
to add events to your applications with no programming. While thisis enough for many appli-
cations, if you require very complex, flexible, or custom applications, you will want to have
some Qlarity programming skills.

To assist you with intermediate design and help you get started with Qlarity Programming, this
chapter provides information on overriding object functions to change the object’s behavior
and discusses adding global code and creating new object templates based on templates that
already exist in libraries. By applying asmall amount of programming, you can add a great
deal of flexibility and power to your applications.

Before proceeding, you should be familiar with the concepts presented in Chapter 8, “Basic
Design.” Also, this chapter includes many references to the Qlarity Programmer’s Reference
Manual. The Programmer’s Reference Manual will provide an invaluable resource to you as
you learn intermediate Qlarity design and eventually, advanced Qlarity design as explained in
Chapter 10.

This chapter covers the following information:

Viewing the Code

Understanding Qlarity for Intermediate Design
e Qlarity Programming Language

* Objects and Templates

Qlarity Code for Objects

* Property Initiaizations

* Method Overrides

Handling Events With Qlarity Code

* Qverride an Object Method

Global Code

* Add aGlobal Variable to a Workspace

* Add aGlobal Function to a Workspace

* Add aGlobal Message Handler to a Workspace

Create a New Object Template
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9.1 Viewingthe Code

To view and change the Qlarity code for an object, select the object in Layout View or in the
Object Tree and then click the Code View tab at the bottom of the work area (see section 3.8,
“Layout and Code Views"). In theillustration on the next page, the “global” code for an exam-
ple workspaceis shown. The Messages and Errors window at the bottom shows any compiling
errors that occurred during the last compile.
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9.2 Understanding Qlarity for Intermediate Design

Before you can effectively design a user application at the intermediate level, you need to
understand some basic Qlarity concepts, which are explained in the following sections.
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9.21 Qlarity Programming L anguage

Qlarity syntax is based on the BASIC programming language with extensions added to handle
creation and manipulation of objects. This chapter provides examples of programming code
written in the Qlarity language. For additional examples and information, refer to the Qlarity
Programmer’s Reference Manual.

9.2.2 Objectsand Templates

A Qlarity application consists primarily of objects. An object template defines a new type of
object with certain properties and behaviors. Any number of object “instances’ that are based
on the object template may be added to an application.

Object templates typically residein libraries where they can be used in many different applica-
tions. However, templates can also exist in anormal workspace. When templates are part of a
workspace, they appear at the bottom of the Object Tree when Code View is selected.

A template defines the properties (variables) and methods (functions) for a certain type of
object. The properties and methods in atemplate completely define the behavior of object
instances that are created from the template. Properties may also be assigned default valuesin
the template. These values are used if the object instance does not assign an initial valueto a
property. Details on creating templates are provided in Chapter 10, “Advanced Design.”

Each abject instance may be customized by changing the values of the properties and by over-
riding methods defined in the template. A “method override” isafunction defined in the object
instance that replaces the method of the same name defined in the template (for the specific

instance only). If the functionality of the template method is desired, it can still be called from
inside the override method.

Customizing object instances by changing their initial properties requires no programming and

is discussed in Chapter 8. Conversely, overriding methods does reguire some programming
and is the main focus of this chapter.

9.3 Qlarity Codefor Objects

The following sections describe the Qlarity code used to define an object and the method over-
ridesin an object template.

9.3.1 Property Initializations
Code for atypical object includes several linesin the following format:
init <propertyname> := <value>

<propertyname>
Thisisthe name of one of the object’s properties.
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<value>

Thisassignstheinitial value for the property in the application. If a property isnot shown, itis
assigned the default initial value from the object template. Changing “<value>" in one of these
statements is the same as changing the property value in the Properties window.

9.3.2 Method Overrides

NOTE [ ]

Most methods defined in an object template may be overridden in any instance created from
the template. Indeed, many objects have methods that are intended only for override; the
default method in the template does nothing. This allows an object to provide or “publish” a
way to customize the behavior of the object without modifying the template. For example, a
timer object might provide afunction called Alarm(), which is called by the object eachtime a
preset time period expires. The function in the template does nothing, but it allows instancesto
override the function to provide a desired response to the timer expiration.

The code for the method override is defined inside the object instance. The override method
must have the same name, parameters, and return type as the template method that is being
overridden. For example, if the method in the template is named “foo,” and it takes an integer
and afloat as parameters and returns a float, then the override function must also be named
“foo” and must also take an integer and afloat as parameters (in the same order asthe template
method) and return afloat.

In addition, if the template method handles one or more messages, the override must handle
the same message(s). This may require you to examine the code in the template (possibly in a
library). Otherwise, the method islike any other Qlarity function and may contain whatever
Qlarity code is desired.

The special function, Default(), when placed inside an override method, calls the overridden
method in the template. The same parameters that were passed to the override method should
be passed in Default().

Refer to the Qlarity Programmer’s Reference Manual for information on how functions are
defined in Qlarity.

If you find that you are adding identical override functions to many instances of the same
object, consider modifying the object template to create a new template with the desired func-
tionality.

9.4 Handling Events With Qlarity Code

Many Qlarity objects publish events to signal when an action has taken place, such asthe user
pressing the touch screen, data arriving on the serial port, and so on. Qlarity objects provide
this notification in the form of functions that may be overridden in object instances to provide
specific object behavior.
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For example, many button-like objects (such as the ButtonV 2 or |conButtonV 2 objects) pub-
lish afunction called Click(). By default, this function does nothing, but each instance of this
object can include an override of the Click() function to take some action in response to a press
event on the object. A typical response might include sending some characters to a communi-
cations port, switching to adifferent screen, or modifying the contents of another object.

In this manner, an object’s response to events is programmed using the Qlarity programming
language. Once you are familiar with the basics of Qlarity programming, it is easy to program
complex event handling into objects without the need to manage numerous “event” properties.

9.4.1 Overridean Object Method
To override an object method in your application, do the following:
1. Addthe object that will be used to handle the event (e.g., ButtonV2, TimerV2).

2. Select the object in the workspace in Layout View or in the Object Tree, and select Code
View.

3. Fromthe[Events/Overrides] drop-down list above the code, select the method you want
to override.

Select [Show only event functions] if you want the drop-down list to displays only meth-
ods that have been designated “ event methods.” If [Show only event functions] is not
selected, all possible override methods are listed. Move the mouse pointer over a method
in the list to display a description of the function.

4. When you select amethod from the list, code similar to the following appears beneath al
code for the object:

func click(Q)

endfunc

5. Betweenthe“func” statement and the “endfunc” statement, add Qlarity code to implement
the desired response to the event. A typical event response might include code to set prop-
ertiesin this or another object. The Qlarity code to do thisis asfollows:

<objname>.<propertyname>=<value>

<objname>

Thisisthe name of the object whose property will be changed. To assign valuesto its own
properties, the override function in an object can refer to itself using the “me” keyword as
the “<objname>.”

<propertyname>
Thisis the name of the property to change.

<value>
Thisisthe new value to assign to the property.
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NOTE [ ]

NOTE [ ]

Another common activity is switching screens (display pages) or hiding one object and
displaying another. To switch screens, the method typically disables the current screen
object and enables the screen object for the desired new screen, as follows:.

false
true

curscreen.enabled
newscreen.enabled

where “curscreen” and “ newscreen” are the names of the screen objects to be manipul ated.

Since the override method is a complete Qlarity function, local variables can be declared
and code including conditional statements (if-else), looping (for-next, do-while, etc.), and
any other legal Qlarity code can be added to the function. Complete details on the Qlarity
programming language are found in the Qlarity Programmer’s Reference Manual.

Snce Qlarity isan event-driven program, you should return fromfunctionsin a timely manner.
Writing code that does not return will cause the systemto hang.

6. Click |**| (Compile button), or select Compile from the File menu to compile the work-

space. If there are compile errorsin your code, messages are displayed in the Messages
and Errors window. An example of such a message is shown below.

Compile Output

ﬁError OpenDesigner line 17: Parse error Unrecognized use of name

Cormpile Qutput | Debug Oukput

The message includes a description of the error, including the object and line number
where the error occurred. Double-clicking the error message in the Messages and Errors
window takes you to the location of the error in Code View.

If there are no errors found during the compile, the workspace is automatically returned to
Layout View.

9.5 Global Code

In addition to method overrides, an application can be customized by adding variables and
functions to the Global Code space. Global variables can be used to hold data not stored in
objects. Global functions can implement commonly performed routines that might be shared
by many objects. Also, most messages can be handled by global “message handlers’ if desired.
Message handlers are special functions that are called by the system software when the mes-
sage that the function “handles’ is processed. Refer to Chapter 10, “Advanced Design” for
more information on messages.
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Since global functions are not overrides, there are few restrictions on the names, parameters, or
return type for global functions.

9.5.1 AddaGlobal Variableto a Workspace

A global variable is avariable that is declared in the Globa Code section, outside of any
object. There are two methods for adding a global variable:

* Usethe“New Variable’ option in Code View (easiest method).

* Enter the variable directly into the Global Code section in the Code View window.
9.5.1.1 Add aGlobal Variable Using New Variable

Do the following to add a global variable using the “New Variable” option:

1. Click the Code View tab.

2. Click Globals in the Object Tree to open the Global Code section. Any current global
source code is displayed in the editor window.

3. If you want the new variable inserted at a cursor location, select Insert at Cursor, then
click inthe editor at the location where you want the variable inserted. If you do not select
this option, the variable will be added to the bottom of the Global Code section.

4. Click [New Variable]. (Thisbutton is only available when the Globals section is selected.)
Thefollowing dialog box is displayed.

Mew Variable f Property @I

Mame

[rata Type

Create validation function

Initial % alue [optional)
default

Properties "Window categom [optional]

Docurmentation [optiohal)

I Ok l [ Cancel

5. Inthe“Name’ text box, enter aname for the variable.
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0.

Inthe “Data Type” text box, enter the variable's data type.

Select Create Validation Function if you want Qlarity Foundry to automatically create a
validation function.

Optionally enter an initial value for the variable, the Properties window category in which
the variable should be placed (i.e. General, Main, etc.,), and any text that you want added
to the variable’s online documentation.

Click [OK] to add the global variable.

9.5.1.2 Add a Global Variablein the Global Code Section

Use the following method to enter the variable directly in the Globals section in the Code

View window:

1. Click the Code View tab.

2. Click Globals in the Object Tree to open the Global Code section. Any current global
source code is displayed in the editor window.

3. Onablank linein the editor window (separate from any other function), declare a new
variable by typing the “dim” (dimension) keyword, followed by the name of the variable,
the keyword “as,” and then the type of the new variable.

For example, the following code declares a new integer variable named “count”:
dim count as integer

4. If desired, also assign an initial value to the variable by adding a new line containing the
keyword “init,” the name of the new variable, the “:=" operator, and theinitial value of the
variable.

For example, the following line initializes the new count variable to a value of 10:
init count := 10
5. Repeat steps 3 and 4 for as many variables as desired.
6. Click |5 or select Compile from the File menu to compile the workspace. Any errorsin

the new source code are identified by messages in the Messages and Errors window. If no
errors are present, the compiled workspace is returned to Layout View.

9.5.2 Add aGlobal Function to a Workspace

To add a global function to the workspace, do the following:

1

Select Globals in the Object Tree to access the Global Code space.
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2.

3.

Select Code View. The editor window displays any current global source code.

On ablank line in the editor window, outside of any other function, declare a new function
by typing the “func” keyword, followed by the name of the function, aleft parenthesis, the
parameters of the new function, and aright parenthesis. If the function returns a variable,
the right parenthesis should be followed by the keyword “returns,” then the type of the
returned value. The end of the new function isindicated by the “endfunc” keyword (on its
own line). The parameters appear as new variable declarations (see section 9.5.1) without
the “dim” keyword. Each parameter is separated from other parameters by a comma.

For example, the following code declares a new function named “ average” that takes two
floats (named first and second) as parameters and returns a float.

func average(first as float, second as ->
float) returns float

endfunc

NoTe [ | Astatementisdefined asasingleline of code. In order for the compiler to distinguish between
statements, each statement must be separated by a“ newling” character. If a statement must be
split into multiple lines, type -> at the end of the lineto tell the compiler to look for the rest of
the statement on the next line.

4.

Fill the body of the function (between the “func” statement and the “endfunc” statement)
with the Qlarity code to implement the desired function. If the function returns avalue, be
sure to include a return statement, followed by an expression that yields the value being
returned. For more information, see the Qlarity Programmer’s Reference Manual.

In the example above, the completed function is as follows:

func average(first as float, second as ->
float) returns float

return (first + second)/2.1

endfunc

Repeat steps 3 and 4 for as many functions as desired.

Press |* 4 or select Compile from the File menu to compile the workspace. Any errorsin
the new source code are identified by messages in the Messages and Errors window. If no
errors are present, the compiled workspace is returned to Layout View.

9.5.3 Add a Global Message Handler to a Workspace

Message handlers are functions that are called by the system in response to a message gener-
ated by an event. Exampl es of such events are atouch screen press or the receipt of characters
through a serial port. There are two methods for adding message handlers in the Global Code
space, asfollows:
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Use the “Message Handlers” drop-down list at the top of the Code View window (easiest
method).

Enter the message handler directly into the Global Code section in the Code View window.

9.5.3.1 Add a Global Message Handler From a List

Do the following to add a global message handler from the “Message Handlers” drop-down
list:

1

2.

Click the Code View tab.

Click Globals in the Object Tree to open the Global Code section. Any current global
source code is displayed in the editor window.

If you want the message handler inserted at a cursor location, select Insert at Cursor, then
click in the editor at the location where you want the handler inserted. If you do not select
this option, the handler will be added to the bottom of the Global Code section.

Click the drop-down arrow at the “Message Handlers’ box, and select the message from
the list. The message handler code isinserted in the editor.

If the message handler isfor aregistered message, such asthe MSG_TIMETICK or
MSG_COMM_RECEIVE message, make sure you add code el sewhere (e.g., the
MSG_INIT message handler) to register to receiveit.

A blank line isinserted in the message handler function. Enter the user code at this loca
tion.

Click | %% or select Compile from the File menu to compile the workspace. Any errorsin

the new source code are identified by messages in the Messages and Errors window. If no
errors are present, the compiled workspace is returned to Layout View.

NoTE [ ]  You caninclude only one message handler with each message type added to the Global Code
section.

9.5.3.2 Add a Global Message Handler in the Global Code Section

Use the following method to enter a globa message handler directly in the Globals section in
the Code View window:

1

2.

Click the Code View tab.

Click Globals in the Object Tree to open the Global Code section. Any current global
source code is displayed in the editor window.
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3.

On ablank line in the editor window (outside of any other function), declare a new func-
tion by typing the “func” keyword, followed by the name of the function, aleft parenthe-
sis, the parameters of the new function, and aright parenthesis. If the function returns a
value, theright parenthesis should be followed by the keyword “returns’ and then the type
of the returned value. Indicate the end of the function with the “endfunc” keyword (on its
own line). The parameters appear as new variable declarations (see section 9.5.1) without
the “dim” keyword. Each parameter is separated from other parameters by a comma.

Since thisis amessage handler, there are restrictions on the parameters and return type for
this function. The allowed parameters and return type depend on what message is being
handled. There are no restrictions on the name of the function except those imposed by
Qlarity. (See the Qlarity Programmer’s Reference Manual for more details.)

Also, a“handles’ statement is needed on the line following the function declaration. The
statement begins with the keyword “handles’ followed by the name of the message that is
being handled by the function.

For example, the following code declares a new message handler named “timer” that han-
dlesMSG_TIMETICK. Asexplained in the Qlarity Programmer’s Reference Manual, the
handler takes no parameters and does not return a value.

func timer()
handles MSG_TIMETICK
endfunc

Fill the body of the handler (on lines between the “handles’ statement and the “ endfunc”
statement) with the Qlarity code to implement the desired function. If the handler returns a
value, be suretoinclude a“return” statement. For more information, see the Qlarity Pro-
grammer’s Reference Manual .

For example, the handler described above could check the value of a global variable
named “threshold” and enable an object named “cal_screen” if threshold is greater than
10.

The complete function example follows:

func timer()
handles MSG_TIMETICK

if (threshold > 10) then
cal_screen.enabled = TRUE
endif
endfunc

Repeat steps 3 and 4 for as many handlers as desired. Do not add two handlers for the
same message.

Click || or select Compile from the File menu to compile the workspace. Any errorsin

the new source code are identified by messages in the Messages and Errors window. If no
errors are present, the compiled workspace is returned to Layout View.
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9.6 CreateaNew Object Template

NoOTE [ ]

The method override mechanism provides a powerful way to customize an individual object’s
behavior and response to events. However, you may want to change the behavior of all
instances of a particular object. Adding an identical override to al objects from a particul ar
template would be tedious and prone to error. It is better to modify an existing object template
to create a new object template.

It is recommended that you do not directly modify the code in the Beijer Electronics standard
object libraries. Beijer Electronics occasionally updates these libraries, and your changes
would be lost. Rather, you should copy the template code into your workspace or a personal
library (e.g., mylib) and make your modifications there.

Do the following to create a new object template based on alibrary object template:

1. Click LE on the toolbar, or select Add/Edit Templates from the Edit menu, and the
Add/Edit Templates dialog box is displayed. (You can also right-click anywhere in the
Templates branch of the Object Tree, and click Add/Edit Templates on the shortcut
menu).

F8 Add / Edit Templates X
Template Type Baze Template
-
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2. Click [New Template] and the following dialog box is displayed.

New Template Wizard @

o) Create a template ready to operate in Hlarity
Foundry.

() Create a completely blank template.

o) Copy the code of an existing template in a
library.

® Extend [inhent] a template from an exizting
template in a libram.

Template name: | TabContainery2_derived

Based on:

3. Select “Extend (inherit) atemplate from an existing template in alibrary.”

This option is used to create a new object template based on the programming code from
an existing library object. When you select this option, a“Based on” box replaces the
“Object type” box.

4. Fromthe“Based on” list box, select the existing library abject on which you want to base
the new object template.

5. Inthe"Template name” box, type a name for the new template. Each template in the work-
space must have aunique name. A template name has no size limitation but must start with
aletter or underline character (). A name cannot contain spaces but may contain the
underline character or pound sign (#). The percent (%) and dollar sign ($) symbols can be
used at the end of the name.

6. Click [OK] to create the new template.
Many library templates depend on global code or other resourcesin the library. Qlarity
Foundry will add these items to your workspace and inform you of the additional changes

in adialog box. When the dialog box appears, click [OK] to proceed.

7. Thetemplate list in the Add/Edit Templates dialog should now include the new template.
Click Close to close the dialog box.

Now do the following to edit the new template to your specifications.

1. Select Code View. The new template is now listed under the Templates heading in the
Object Tree.

2. Select the new template in the Object Tree. The source code for the template is displayed
in the editor window.
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3. Edit the template source code. Variables declared inside a template become properties of
the template object, and functions declared inside the template become the object’s meth-
ods. Properties and methods can be added, deleted, or modified as desired. You can add
properties and methods just as described for the Global Code space (see section 9.5).

4. When you are finished editing the template, click || or select Compile from the File
menu to compile the workspace. Any errors in the new source code are identified by mes-
sages in the Messages and Errors window. If no errors are present, the compiled work-
space is returned to Layout View.

Notice that the Object Palette contains a new icon representing the new template. By
default, the new template’sicon is the same as theicon for the library template that served
asthe basis for the new template (except that the background color is different). Icons for
local templatesin aworkspace appear before library template icons.

5. To edit theicon or change the name, click j% on the toolbar, or select Add/Edit Tem-
plates from the Edit menu. Click the template name in the Add/Edit Templates dialog
box, then click [Edit Icon]. Refer to section 5.1.2, “Edit a Template Icon” for more infor-

mation.

9.7 Whereto GoFrom Here

This chapter introduced the basics of programming applications using Code View and the
Qlarity programming language. As your familiarity with Qlarity increases, your ability to pro-
gram complex tasks and customize your application will grow. To strengthen your background
in Qlarity, you should read the Qlarity Programmer’s Reference Manual.

Next, proceed to Chapter 10, “Advanced Design” in this manual to help you get started pro-
ducing your own object templates.
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ADVANCED DESIGN

The ability to completely design custom objects for a user application is the crowning feature
of the Qlarity programming language. This chapter provides information to help users design
their own objects using Qlarity.

Advanced users are not bound by the selection of objects availablein Beijer Electronics librar-
ies. As an advanced user, you can design objects that best represent the data and user interface
elementsfor aparticular application. For example, if the Qlarity-based terminal isreplacing an
existing control panel, you can create objects that mimic the “look and feel” of the user inter-
face elements on the old panel. The variety of objects you can create with Qlarity isvirtually
unlimited.

This chapter introduces the Qlarity concepts that are crucial for object design, including the
following:

* Validation Functions

* The Qlarity API Library

* Exception Handling

It also includes information on the following:

* Create a New Object Template

* Guidelines for Designing New Object Templates

Before proceeding, you should be familiar with the concepts presented in Chapter 8, “Basic
Design” and Chapter 9, “Intermediate Design” and have some practice with Qlarity design at
those levels. In addition, you should review the Qlarity Programmer’s Reference Manual, as it
covers basic information needed for programming in Qlarity.

10.1 Advanced Code Sections

To add advanced code constructs and to view and debug code in Qlarity Foundry libraries, you
need to enable the advanced code sections in Code View.

To display the Advanced Code and Libraries branches in the Object Tree and to make the sec-

tions available in the editor window, click %ﬁ on the toolbar, or select Settings from the
Tools menu (or press <F12>), click the Editor tab, and select the Show advanced code sec-
tions in the Object Tree option.
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10.1.1 Advanced Code

The Advanced Code section is intended for advanced users that need more control over how
Qlarity code is handled by Qlarity Foundry. Code written in this areais treated asiif it were
written using abasic text editor rather than Qlarity Foundry. Qlarity Foundry does not interact
with any code authored in this section. Normally, Qlarity Foundry monitors the code that you
type in Code View. When you type an advanced code construct (such as a declare or define
statement), Qlarity Foundry performs the action that you typed (e.g., if you type in adefine
statement, Qlarity Foundry removes the define statement and creates an object template). In
the Advanced Code section, this monitoring is disabled, and you can type in advanced code
constructs without interference.

If you use the declare statement to create an object, the object will be created and displayed in
the Layout and Simulation Views, but will not appear in the Object Tree, nor will it haveresize

grips.

10.1.2 Libraries

The Libraries section allows an advanced user to view and debug code in the included librar-
ies. It isrecommended that you do not edit Beijer Electronics provided libraries. By default,
library code entries are locked and may not be edited. To unlock alibrary code entry, click the
lock icon next to the entry name. To aid in debugging a workspace, software breakpoints can
be set in the library code.

10.2 Validation Functions

Validation functions are special functions that are closely associated with object properties or
global variables. When a property is assigned a val ue using the validation assignment operator
(=), the associated validation function isimplicitly called and passed the new value as a param-
eter. Thisfacility allows objects to appropriately respond to property changes. Validation func-
tions are also called when certain API functions (such as Val() and SetObjProp()) are used to
assign avalueto a property.

Validation functions are also useful for assuring that the new value is valid or within an appro-
priate range (hence the term “validation function”).

To associate a validation function with a property, the function must have the same name asthe
property. In almost all cases, it must take a single parameter of the same data type as the prop-
erty. The name of this parameter can be any legal Qlarity variable name, but it is good styleto
use acommon name for all your validation functions (see section 10.6, “ Guidelines for
Designing New Object Templates’). Validation functions should not have areturn value. Apart
from these restrictions, the function is written and behaves as a normal function. The valida-
tion function can be explicitly called from other Qlarity functionsif desired.

For example, when the graph level property of a bar graph object is changed, you need to
redraw the graph at the new level. Also, values outside the range of the gauge should be
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“clipped” to amaximum or minimum value. These can both be accomplished with avalidation
function for the graph level property. Suppose that the property is an integer named
“graphlevel.” The validation function might look like the following:

func graphlevel(newval as integer)
‘clip to the max or min value
if (newval > maxval) then
newval = maxval
elseif (newval < minval) then
newval = minval
endif
‘Now assign newval to level
‘Note the use of strict assignment op.

graphlevel := newval
‘Now request this object to redraw
rerender(me)

endfunc

The Rerender() function isaQlarity API function (see section 10.3, “The Qlarity API
Library”) that generates aMSG_DRAW message for the area of the object.

For array properties, separate validation functions can be written for assignment of the entire
array and assignment of individual elements of the array. See the “Array Validation Functions”
and “Array Element Validation Functions” sections of the Qlarity Programmer’s Reference
Manual for more detail.

Validation functions may also be associated with global variables. These global validation
functions should be included in the Global Code space.

NoTe [ ]  Ordinarily, the validation function assigns the new value to the property using the strict
assignment operator (:=). It isimportant to use the strict assignment operator when assigning
the new value to the property inside the validation function. If the validation assignment oper-
ator isused, the validation function recursively callsitself until the system software stack over-
flows.

Refer to the “Validation Methods’ section in the Qlarity Programmer’s Reference Manual for
additional details on validation functions.

10.3 TheQlarity API Library

The Qlarity API (Application Programming Interface) is alibrary of functions built into the
Qlarity system software. These functions allow Qlarity applications to interact with the Qlar-
ity-based hardware to perform tasks such as drawing on the display or sending data to a com-
munications interface. Other functions perform common tasks that would be tedious or
difficult to implement using the Qlarity language. Over 100 functions are available. All func-
tions are documented in the “ Qlarity API Function Reference” chapter of the Qlarity Program-
mer’s Reference Manual.
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10.4 Exception Handling

When an abnormal condition arises while a Qlarity application isrunning, the system software
generates an exception. An application may also throw an exception when it detects a problem.
The Qlarity exception handling system allows the exception handling code to be localized to a
convenient location, either within an object template or for the application asawhole. This
section describes the facilities that Qlarity provides for generating and handling exceptions.

An exception is generated in one of two ways:. the system software throws an exception if it
detects a problem, or the application can throw an exception for any reason. The application
exception is thrown with a call to the Throw() API function.

Each exception carries certain information regarding what occurred and where. Thisinforma-
tion includes an exception level (an indicator of severity), an exception type, alocation where
the exception occurred, and a brief explanation of the error.

The exception level can assume the following values (in order of decreasing severity):

EXLEV_COMPILER
Thislevel indicates a serious error most likely caused by the Qlarity compiler.

EXLEV_SYSTEM
This level indicates a problem in the system software (such as memory exhaustion, a problem
with the message queue, and so on).

EXLEV_IGNORABLE
Thislevel indicates an unexpected condition that is generally serious but not fatal.

EXLEV_USER
Thisisthe exception level for exceptions thrown by the application (viathe Throw() API func-
tion).

EXLEV_MIN
Thislevel represents the minimum severity for an exception.

The exception typeis an error code that describes the cause of the error. Each exception typeis
accompanied by a short text description of the problem. The error code provides a convenient
means for Qlarity exception handlers to determine what error occurred, while the description
provides a readable summary of the exception. The location string indicates the Qlarity func-
tion or system software facility that was executing when the error occurred. Thisis useful for
debugging the application.

The error codes and descriptions are listed in the “ Exception List” of the Qlarity Program-
mer’s Reference Manual.

Exception handling code is supported in the Qlarity programming language by “ check
error”/”on error” blocks. When an exception occurs, the Qlarity execution engine determines
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if the offending codeisinside a“check error” block. If so, execution immediately jumpsto the
first statement in the “on error” block. If the offending codeis not in a“check error” block, the
Qlarity execution engine checks the function that called the current Qlarity function for an
enclosing “check error” block. This process iterates until either an enclosing “ check error”
block isfound, or the message handler for the current message is reached. Since the message
handler was called by the system in response to an event, the call cannot be traced further than
this function.

For example, suppose a Qlarity statement in function, Foo(), causes an exception. Foo() isin
turn called by afunction named Bar(). Bar() is ahandler called by the system in responseto a
message. When the exception occurs, the Qlarity execution engine first checks the function,
Foo(), to seeif the offending statement is enclosed within a*“check error” block. If it is, execu-
tion jumpsto the first statement in the “on error” block that follows the “ check error” block. If
itisnot enclosed in a*check error” block, the Qlarity execution engine then checks the Bar()
function to determine if the call to Foo() was enclosed in a“check error” block. If it is, execu-
tion jJumps immediately from the offending statement in Foo() to the first statement in the cor-
responding “on error” block in Bar(). If no enclosing block isfound in Bar(), the system
handles the exception as described bel ow.

Unhandled exceptions are maintained in aLIFO (last in first out) stack by the system software.
If multiple unhandled exceptions are pending, acall to GetException() always returns the most
recently thrown exception on the stack.

If no enclosing “check error” block isfound, an exception remains in the system exception
stack until the current message completes processing. The handler that caused the exceptionis
aborted, but the current message continues to propagate to other objects until it has been pro-
cessed to completion.

At this point, if there are any exceptions in the system exception stack, the system software
generates aMSG_ERROR message, which is processed immediately (i.e., before any other
pending messages are processed). MSG_ERROR is a special message that can only be pro-
cessed by handlersin the Globa Code space. This allows applications to provide a*“last
chance” global error handler routine that receives all unhandled exceptions. The
MSG_ERROR handler has no parameters, so the exceptions must still be retrieved by callsto
GetException().

Retrieving an exception by calling GetException() removes the exception from the system
exception stack. Therefore, calling GetException() terminates an exception unlessit is
rethrown by calling the Rethrow() API function.

If the exception has not been handled (i.e., removed from the system exception stack) after
MSG_ERROR is processed, or if thereisno global MSG_ERROR handler, the exception is
either discarded (for exception levels of EXLEV_|IGNORABLE or lower), or the exception
location and description are transmitted from the primary serial port (for exceptions of
EXLEV_SYSTEM or higher).
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NoOTE [ ]

Thetypica “check error” block or global MSG_ERROR handler calls GetException() to
retrieve information for the last thrown exception, check the error type, and respond appropri-
ately to each type of anticipated exception. If the error type is not what was anticipated, the
exception should be rethrown using the Rethrow() API function. This gives higher level excep-
tion handling code the opportunity to handle the exception if desired.

Ordinarily, GetException() should be called only ONCE in an “ on error” block. In a global

MSG_ERROR handler, GetException() is typically called repeatedly until all exceptions have
been retrieved.

Details on the syntax of “check error”/”on error” can be found in the “ Exception Handling”
section in the Qlarity Programmer’s Reference Manual.

10.5 Createa New Object Template

To create anew object template in your application, do the following:

1. Click LE on the toolbar, or select Add/Edit Templates from the Edit menu, and the
Add/Edit Templates dialog box is displayed. (You can also right-click anywhere in the
Templates branch of the Object Tree, and click Add/Edit Templates on the shortcut

menu).
F8 Add / Edit Templates X
Template Type Baze Template
-

2. Click [New Template] and the following dialog box is displayed.
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New Template Wizard @

& Create a template ready to operate in Qlarity
Foundm.

() Create a completely blank template.

O Copy the code of an existing template in a
library.

O Estend (inherit] a template from an existing
template in a library.

Template narme:

Object type: Area Object b

3. Select one of the following options to start the new template:

Create atemplateready to operatein Qlarity Foundry
Use this option to insert the new template boilerplate code into your workspace (see
section 10.5.1, “New Template Boilerplate Code”).

Create a completely blank template
Use this option to start with a blank, unprogrammed object template. You will need to add
al Qlarity code.

4. Typeaname for the new templatein the “ Template Name” edit box.

5. Select the type of object (non-drawable, area object, or container) from the “ Object Type’
list box.

6. Click [OK]. The new template name appearsin the Add/Edit Templates dialog box.
7. Click [Close] to close the Add/Edit Templates dialog box.

8. Sdlect Code View. The new template name appears under the Templatesicon in the Object
Tree. Templates are not shown in the Object Tree in Layout View.

9. Click on the new template in the Object Tree. If you created atemplate “ready to operate
in QF,” the boilerplate code appearsin the edit window.

10. Variables declared inside a template become properties of the template object, and func-
tions declared inside the template become the object’s methods. Add, delete, or modify
properties and methods as desired.

11. When you are finished defining the template, click |* %[ or select Compile from the File
menu to compile the workspace. Any errors in the new source code are identified by mes-
sages in the Error Messages box. If no errors are present, the compiled workspace is
returned to Layout View.
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Notice that the Object Palette contains a default icon representing the new template.

12. To edit the icon or change the name, click E on the toolbar, or select Add/Edit Tem-

plates from the Edit menu. Click the template name in the Add/Edit Templates dialog
box, then click [Edit Icon]. Refer to section 5.1.2, “Edit a Template Icon” for more infor-
mation.

10.5.1 New Template Boilerplate Code

The new template boilerplate code can be used as afoundation for building new objects. Using
the boilerplate code can greatly simplify the creation of new objects. This section provides an
overview of what the boilerplate code is and the functionality it provides. The actual boiler-
plate code generated by Qlarity Foundry is continually being improved and may differ from
the code described in this section. The functionality, however, is mostly the same.
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Theillustration above shows a portion of an example of the “boilerplate” code provided by
Beijer Electronics as an optional starting point when creating a new object template.

The boilerplate code included in a new template depends on the type of object being created
(i.e., non-drawable, areaobject, or container). The purpose of the boilerplate codeisto provide
aset of properties and methods found in atypical object of the selected type. It also provides
fully functional tool methods. The source code is well documented and serves as an example
of aworking Qlarity object.

Each property is defined as follows:

descriptive comment  (describe the property)

dim statement (create the property)

init statement (assign a default value)

validation method (provide functionality for
property changes)

For example, the “enabled” property is common to all objects and appears in the boilerplate
code for any type of template. The code that defines the property is as follows:

‘ Whether the object is displayed on the terminal
dim enabled as boolean
init enabled := true
func enabled(newval as boolean)
enabled := newval
Enable (me, enabled)
endfunc

The comment describes the purpose of the property. The “dim” statement creates a boolean
property named “enabled.” The “init” statement assigns a default value of TRUE to the
enabled property, which means that if the property is not assigned an initial valuein the object
instance, the value defaults to TRUE.

Finally, the validation function (see section 10.2, “Validation Functions”) describes the behav-
ior of the object when the value of “enabled” is changed. The validation function first does a
strict assignment of the new value to the property then calls the Enable() API function to
inform the firmware that the enabled status of the object has changed. Calling API functionsto
implement the effects of a property change is a very common activity in validation methods.

An example of another property found in all versions of the boilerplate code is the “parent”
property, as follows:

‘Who do we attach to

dim parent as objref

init parent := default

func parent(newval as objref)

parent := newval
Attach(me, parent)
endfunc
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This code creates a property of type “objref” named “parent.” “Parent” is given adefault value
of “default,” which isthe root container when assigned to objref variables. The validation
method assigns the new value to the property using the strict assignment operator, then calls
the Attach() API function to attach the object to its new parent container.

10.5.1.1 Non-Drawable Objects

The boilerplate code for a non-drawable object template includes the “enabled” and “ parent”
properties. It aso includes a handler method that handlesthe MSG_INIT message. The codeis
asfollows:

‘ Perform basic initialization for the object
‘The Ffunction will be called once when the terminal starts up.
‘ This function may also be called within Qlarity Foundry whenever ->
“a property is set in the properties window.
func StartUp(Q
handles MSG_INIT

Enable (me, enabled)
Attach (me, parent)
endfunc

The comments describe what the handler is and when it is called. The method is called “ Star-
tUp,” takes no parameters, and has no return value. It is declared as a handler for the
MSG_INIT message.

The body of the method merely calls the Enable() and Attach() API functions, passing the val-
ues of the “enabled” and “ parent” properties. Thisisnecessary to properly initialize the objects
by informing the system software about the state of the object at system startup.

All versions of the boilerplate code include a set of tool message handlers so that they can
properly function in Qlarity Foundry. These methods are described in detail in the next section.
Other properties and methods can be added to the boilerplate code to implement the desired
behavior in the object.

10.5.1.2 AreaObjects

The area object boilerplate code implements a simple rectangul ar, drawable object. It also pro-
vides the “enabled” and “parent” properties, as well as the “xPos’, “yPos,” “width,” and
“height” propertiesto represent the position and size of the object on the display. The code for
“XPos’ is representative of the code for al the new properties, as shown below:

‘ The horizontal position of the object
dim xPos as integer
init xPos = 0
func xPos(newval as integer)
XPos := newVal
Relocate (me, xPos, yPos)
endfunc
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NOTE [ ]

“xPos’ is an integer with a default value of 0. The validation method assigns the new value to
the property as previously described, then calls the Relocate() API function to inform the sys-
tem software that the object has moved to a new location on the display. This generates a
MSG_DRAW message for the appropriate regions of the display.

The MSG_INIT handler in the area object boilerplate code is similar to its counterpart in the
non-drawable code, as follows:

‘ Perform basic initialization for the object
‘ The function will be called once when the terminal starts up.
‘This function may also be called within Qlarity Foundry whenever ->
“a property is set in the properties window.
func StartUp()

handles MSG_INIT

Relocate (me, xPos, yPos)
Resize (me, width, height)

Enable (me, enabled)
Attach (me, parent)
endfunc

Noticethat callsto Relocate() and Resize() have been added to the handler. These properly ini-
tialize the location and size of the object on the display.

Sincethe area object isdrawable, aMSG_DRAW handler isrequired to do the actual drawing.
The boilerplate version of this method is as follows:

‘Display the object.
‘This function will be called whenever necessary to show the object.
func Draw()

handles MSG_DRAW

SetFGColor (RGB_WHITE)

SetBGColor (RGB_GRAY)

DrawBox (xPos, yPos, xPos + width - 1, yPos + height - 1)

DrawLine (xPos, yPos, xPos + width - 1, yPos + height - 1)

DrawLine (xPos, yPos + height - 1, xPos + width - 1, yPos)
endfunc

A statement is defined as a single line of code. In order for the compiler to distinguish between
statements, each statement must be separated by a“ newling” character. If a statement must be
split into multiple lines, type -> at the end of the lineto tell the compiler to ook for the rest of
the statement on the next line.

This function sets the foreground color to white and the background color to gray. It then
draws a box using the object’s properties to determine the location and size. The two callsto
DrawLine() draw an X inside the box. This code is easily modified to provide the desired
drawing behavior.
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10.5.1.3 Container Objects

The boilerplate code for a container template is very similar to the code for an area object tem-
plate. The MSG_DRAW handler is dightly different, as follows:

‘Display the object.
‘This function will be called whenever necessary to show the object.
func Draw(pass as boolean)
handles MSG_DRAW
if not pass then
SetFGColor (RGB_WHITE)
SetBGColor (RGB_GRAY)
DrawBox (xPos, yPos, xPos + width - 1, yPos + height - 1)
DrawLine (xPos, yPos, xPos + width - 1, yPos + height - 1)
DrawLine (xPos, yPos + height - 1, xPos + width - 1, yPos)
endif
endfunc

Notice that the MSG_DRAW handler for a container takes a boolean parameter. Thisis
because a container receives two opportunitiesto handleaM SG_DRAW message: once before
the message is passed to its children, and once after the children have finished handling the
message. The value that the handler receivesin the pass parameter indicates whether or not the
message has already been passed to the container’s children (see “ Draw Messages’ in the
Qlarity Programmer’s Reference Manual).

10.5.2 Getting New Object Templatesto Work in Qlarity Foundry

Since Qlarity Foundry does not have knowledge of the implementation of a Qlarity object, the
object template must implement handlers for several tool messagesto work properly in Qlarity
Foundry. These messages are generated by Qlarity Foundry when the user interacts with the
object in Layout View. For example, when an object is selected, it should display a series of
resize gripsto alow the user to resize the object by dragging the mouse. When the resize grips
are dragged, the abject should respond accordingly.

Requiring each object to implement its own Layout View behavior allows you to extend the
functionality of Qlarity Foundry in unique and powerful ways. This power and flexibility
comes at the price of some complexity in writing handlers for the tool messages. Fortunately,
the boilerplate code is sufficient for most objects.

This section describes the implementation of the tool handlersin the new template boilerplate
code. The tool messages are explained in detail in “Tool Messages’ in the Qlarity Program-
mer’s Reference Manual.

Since a non-drawable object is not visible on the display in Layout View, its handler methods
for tool messages are small and straightforward. The code for the handlersis as follows:
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#if _TOOL
‘This function is called by Qlarity Foundry when you change the ->
“attachment of an object (i.e. in response to dragging it around ->
“the object tree).
‘Note: the purpose of this function is to allow you to attach to ->
“another container; you should not change your parent property ->
“or call Tool Persist until you receive a MSG_TOOL_ATTACHED.
“A MSG_TOOL_ATTACHED will be sent In response to an Attach APl ->
“function call.
func ToolAttach (attachTo as objref)

handles MSG_TOOL_ATTACH

Attach (me, attachTo)
endfunc

‘ This function is called in response to calling Attach (primarily ->
“in a handler for MSG_TOOL_ATTACH, but possibly in other places ->
“as well .
func ToolAttached (hewParent as objref)

handles MSG_TOOL_ATTACHED

‘ Set our parent property to reflect who we are attached to and ->

“save

parent := newParent

Tool_Persist (parent) ”Save parent
endfunc

‘ This function is called when the user created an instance of ->
“this template by selecting it from the object palette and ->
“dragging it in the layout view.

‘ The handler for MSG_INIT is not called automatically, and if you ->
“‘want it called, you should call it manually.

“You should call Tool_Persist on all the properties that you set ->
“up In this message handler.

func ToolDragCreate (parentObj as objref)
handles MSG_TOOL_DRAGCREATE

parent -= parentObj
Tool_Persist (parent)

‘Call our MSG_INIT handler
Startup(Q)
endfunc

#endif

First, note that all of the tool handlers are enclosed inside a“#if _ TOOL /#endif” block. This
excludes the tool handlers when the application is compiled for the Qlarity-based terminal.
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As noted in the comments, the MSG_TOOL_ATTACH message is sent to an object when it
has been dragged onto a new parent in the Object Tree. An objref referencing the new parent is
passed to the handler as a parameter. In most cases, the handler should merely call the Attach()
API function to request attachment to the new parent. Thisiswhat the boilerplate code does.

If the object has restrictions on where it can be attached or what types of objects can serve as
its parent, code should be added to the handler to enforce the restrictions. For example, the
Tabs object in the Beijer Electronics Common object library can only attach to a Tab Container
object. The MSG_TOOL_ATTACH handler for the Tabs object enforces this restriction.

After arequested attach is complete, the attached object receivesaMSG_TOOL_ATTACHED
message from Qlarity Foundry. An objref referencing the new parent is passed to the handler
as a parameter. This provides an opportunity for the object to update its “ parent” property
(after the attach has been completed successfully). The new parent may be different from the
parent that was passed to the Attach() API functioninthe MSG_TOOL_ATTACH handler.

Also, note that the boilerplate handler calls the Tool _Persist() API function after the parent
property has been updated. The Tool_Persist() function should be called after any property
update in atool message handler.

The last handler included in the non-drawabl e boilerplate codeis the
MSG_TOOL_DRAGCREATE handler. When an object instance is created by selecting the
template on the Object Palette and dragging it into the Layout View display, the object receives
aMSG_TOOL_DRAGCREATE message from Qlarity Foundry. This allows the object to ini-
tializeitself properly. For anon-drawable object, the only parameter passed to the handler isan
objref referencing the parent object. The handler updatesits “ parent” property and calls
Tool_Persist(). Note that the MSG_INIT handler is called from the handler to complete the
object initialization.

The tool message handlers for containers and area objects are identical. In addition to the han-
dlers described above, the boilerplate code for these object types includes handlers for the
MSG_TOOL_MOVE, MSG_TOOL_GETHANDLES, and MSG_TOOL_MOVEHANDLE
messages. Also, the MSG_TOOL_DRAGCREATE handler islarger and more complex than
the handler for non-drawables.

The MSG_TOOL_ATTACH and MSG_TOOL_ATTACHED handlers are identical to the han-
dlersin the non-drawable code, so they are omitted here. The code for the
MSG _TOOL_MOVE handler isasfollows:

‘This function is called when the user drags an object instance ->
‘with the mouse in Qlarity Foundry. dx and dy are relative ->
“offsets from the current location of the object.
func ToolMove (dx as integer, dy as integer)

handles MSG_TOOL_MOVE

XPos := xPos + dx
yPos := yPos + dy
Relocate (me, xPos, yPos)
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‘ Save the changes we just made
Tool _Persist (xPos)
Tool _Persist (yPos)

endfunc

When the user drags an object in Layout View, the object dragged receives
MSG_TOOL_MOV E messages from Qlarity Foundry. The change in position is passed to the
handler in the “dx” and “dy” values. The object updatesits “xPos’ and “yPos’ propertiesto
the new location and calls the Relocate() API to generate aMSG_DRAW that updates the
screen (if necessary). Finaly, the handler persists the values of the updated properties with
callsto Tool_Persist().

The code for the MSG_TOOL_GETHANDLES handler is asfollows:

‘This function is called by Qlarity Foundry to obtain the ->
“coordinates of the resize grips. The arrays xCoords, yCoords, ->
“and cursors all contain 0 elements initially. This means that ->
“‘you should either call redim on those arrays and set their ->
“values, or declare local arrays, set the values of the local ->
“arrays, and then assign xCoords, yCoords and cursors to those ->
“local arrays. Closed indicates whether the Foundry should ->
“connect the first and last grips to make a closed object. ->
“xCoords, yCoords, and cursors should all contain the same number ->
“of elements when this function completes.
func ToolGetHandles (xCoords[] as reference to integer,

yCoords[] as reference to integer,

cursors|[] as reference to GuiCursors,

closed as reference to boolean)

handles MSG_TOOL_GETHANDLES

dim csrs[8] as GuiCursors

init csrs := [CSR_UPLEFT, CSR_UPDOWN, CSR_UPRIGHT, ->
CSR_LEFTRIGHT, CSR_DOWNRIGHT, CSR_UPDOWN, CSR_DOWNLEFT, ->
CSR_LEFTRIGHT]

redim (xCoords, 8)
redim (yCoords, 8)

xCoords[0] = xPos

xCoords[1] = xPos + width /7 2 - 1
xCoords[2] = xPos + width - 1
XxCoords[3] = xCoords[2]
xCoords[4] = xCoords[2]
XxCoords[5] = xCoords[1]
XxCoords[6] = xPos

xCoords[7] = xPos

yCoords[0] = yPos

yCoords[1] = yPos

yCoords[2] = yPos
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yCoords[3] = yPos + height /7 2 - 1
yCoords[4] = yPos + height - 1
yCoords[5] = yCoords[4]

yCoords[6] = yCoords[4]

yCoords[7] = yCoords[3]

cursors = csrs
closed = true
endfunc

The MSG_TOOL_GETHANDLES messageis sent to an object by Qlarity Foundry when the
object is created. All objects receive this message when aworkspace isinitialized. Qlarity
Foundry requests the locations of the resize grips (sizing handles) that are drawn on an object
when it is selected. The handler is passed referencesto three arrays (xCoords, yCoords, and
cursors) and aboolean variable named “ closed.” The handler places valuesin these parameters
to indicate the location and style of the resize grips.

The handler first creates and initializes an array of type GuiCursors. Thisis an enumerated
type whose values indicate the style of the corresponding resize grip. The selected style deter-
mines what cursor is drawn when the mouse passes over the resize grip and the restrictions on
drag movement for the resize grip. See “ Tool Messages’ in the Qlarity Programmer’s Refer-
ence Manual.

The xCoords and yCoords arrays receive the horizontal and vertical locations for each resize
grip, respectively. The size of the three arrays (xCoords, yCoords, and cursors) determines the
number of resize grips that will be drawn. All three arrays should be sized to the same value.
The boilerplate code sizes these arraysto 8, so 8 resize gripswill be drawn for the object. The
code then locates the grips on the perimeter of the object at locations calculated from the posi-
tion and size properties.

Qlarity Foundry draws lines to connect each resize grip. The closed parameter determines
whether aline connecting the first and last grips will be drawn. Ordinarily, thisis desirable.
However, certain objects, such asthe Line and PolyLine objectsin the Beijer Electronics Com-
mon object library, do not “enclose” a space on the screen and the last line is not desirable. A
value of TRUE causes thisline to be drawn. This property also determines whether clicking
inside the object will select it in Layout View.

The code for the MSG_TOOL_MOVEHANDLE handler is as follows:

‘This function is called in response to a user moving a ->
“resize grip within Qlarity Foundry. handleNum is the index into ->
“the arrays that were returned by the handler for ->
“MSG_TOOL_GETHANDLES. You should return true from this function.
func ToolMoveHandle (handleNum as reference to integer, dx as ->
integer, dy as integer)

handles MSG_TOOL_MOVEHANDLE

dim newX, newY, newWidth, newHeight, tmp as integer
newX == xPos
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newY := yPos
newWidth := width
newHeight := height

if (handleNum == 0) then
newX := xPos + dx
newVidth := width - dx
newY := yPos + dy
newHeight := height - dy
elseif (handleNum == 1) then
newY := yPos + dy
newHeight := height - dy
elseif (handleNum == 2) then
newY := yPos + dy
newHeight := height - dy
newVidth := width + dx
elseif (handleNum == 3) then
newVidth = width + dx
elseif (handleNum == 4) then
newVidth := width + dx
newHeight := height + dy
elseif (handleNum == 5) then
newHeight := height + dy
elseif (handleNum == 6) then
newX := xPos + dx
newVidth := width - dx
newHeight := height + dy
else
newX := xPos + dx
newVidth := width - dx
endif

if (newVidth < 1) then

newX := newX + newWidth - 1

newWidth = -newWidth + 2
tmp = handleNum mod 4
if tmp == 0 then

handleNum = handleNum + 2
elseif tmp == 2 then
handleNum = handleNum -2
else
handleNum = (handleNum + 4) mod 8
endif
endif
if (newHeight < 1) then
newY := newY + newHeight - 1
newHeight := - newHeight + 2

tmp = handleNum mod 4
if tmp == 0 then

handleNum = (handleNum + 6) mod 8
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elseif tmp == 1 then
handleNum = (handleNum + 4) mod 8
else
handleNum = (handleNum + 2) mod 8
endif
endif
XPos := newX
yPos = newY

width := newWidth
height := newHeight

Relocate (me, xPos, yPos)
Resize (me, width, height)

‘ Save any changes we just made
Tool_Persist (xPos)
Tool_Persist (yPos)
Tool_Persist (width)
Tool_Persist (height)

endfunc

When the user drags aresize grip in Layout View, the object being resized receives a
MSG_TOOL_MOVEHANDLE message from Qlarity Foundry. The grip being manipul ated
and the changein position are passed to the handler as parameters. The handler typically deter-
mineswhich grip is being dragged, calculates its new size and position, updates its properties,
regquests a redraw, and persists the values with Tool _Persist. Thisiswhat the boilerplate code
does. There is also some validation code to prevent the object from being sized to a height or
width of 0.

The “handleNum” parameter is passed to the handler as areference, which allows the handler
to change the currently selected grip if desired. Notice that the boilerplate code reassigns “ han-
dleNum” when the object is dragged “inside out” (i.e., agrip at the bottom is dragged above
the top of the object, or a grip on the right edge of the object is dragged past its left edge).

Finally, the container/area object boilerplate code for the MSG_TOOL_DRAGCREATE han-
dlerisasfollows:

‘The following function is called when the user created an ->
“instance of this template by selecting it from the object ->
‘ palette and dragging it in the layout view.
‘ The handler for MSG_INIT is not called automatically, and if you ->
“‘want it called, you should call it manually.
“You should call Tool Persist on all the properties that you set ->
“up in this message handler. (x1, yl) are the coordinates that ->
“the user started his drag and (X2, y2) are the coordinates that ->
“the mouse was released.
func ToolDragCreate (parentObj as objref, x1 as integer, yl as ->
integer, X2 as integer, y2 as integer)

handles MSG_TOOL_DRAGCREATE
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if (x2 < x1) then

XPos = x2

width = x1 - x2 + 1
else

XPos = x1

width = x2 - x1 + 1
endif

if (y2 < yl) then

yPos = y2

height =yl - y2 + 1
else

yPos =yl

height = y2 - y1 + 1
endif

parent = parentObj

‘ Save the properties that we just set
Tool_Persist(parent)

Tool_Persist (xPos)

Tool_Persist (yPos)

Tool_Persist (width)

Tool_Persist (height)

‘Call our MSG_INIT handler
StartUp(Q)
endfunc

Since the location and size of an area object/container is determined by the extent of the
click-and-drag operation in Layout View, this handler is necessarily more complex than the
handler in the non-drawable boilerplate code. The (x1,y1) and (x2,y2) coordinates that are
passed to the handler as parameters indicate the locations of theinitial click and release,
respectively, at the end of the drag.

The handler calculates the position and size properties of the object based on the values of
(x1,y1) and (x2,y2). It also sets the parent, persists the changed properties, and calls the
MSG_INIT handler to complete the object initialization.

The boilerplate handlers should suffice for most objects, and the codeis easily modified to suit
unusual circumstances. Writing these handlers “from scratch” can be tedious and error-prone.

For this reason, using the boilerplate code as a basis for new object template designs is recom-
mended.

10.5.3 Adding Object Template Documentation

“AutoDoc” isa Qlarity Foundry feature that automatically documents the object templates
included in aworkspace. All libraries provided with Qlarity Foundry, as well as functions,
variables, and APIs, are aready included in Object Documentation and the optional “extra
pop-up Help” (see section 6.2, “Layout”).
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Press <F1> or select Object Documentation on the Help menu to open Object Documenta-
tion.

To add documentation on global variables, global functions, objects, methods, or properties
that you create, you must add the proper “#doc” code to your code. AutoDoc will then find the
information you enter and add it to the Object Documentation.

To document a program item, type the following in the same location as the item (e.g., to doc-
ument an object property, enter the documentation within the object):

‘This documents an object property OR global variable
#doc property <name>
#doc prop <name>

‘This documents a global function or object method

#doc func <name>

#doc function <name>

#doc override <name> “(only use this if the function is ->
“designed to be overridden)

‘ This documents an object itself
#doc object <name>

To enter adescription of an item, begin each line of the description with atilde (~):

#doc object buttonV2

~The ButtonV2 object is a versatile object that responds to ->
~touchscreen input.

~When you touch an instance of the ButtonV2 object, the ->
~Ffunction called Click() is called.

Thetilde must be the first non-whitespace character on the line, otherwiseit istreated asa
comment.

When documenting a function, you can add parameter documentation as follows:

#doc func CalcFactoral

#param toCalc:The function calculates the factoral of this
parameter.

~CalcFactoral calculates the factoral of its parameter. The ->
~Factoral of n (written n!) is defined as n * (n-1) * (n-2) ->
~* .o 1.

func CalcFactoral (toCalc as integer) returns integer

endfunc
Note that “#param” lines must be completed in one line. You cannot use the line continuation
character to extend them to more than one line.
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10.6 Guidelinesfor Designing New Object Templates

This section contains advice and collected wisdom regarding the design of new Qlarity object
templates. Designing good object templates is the most complex task in Qlarity programming.
Once this skill is mastered, the full potential of Qlarity can be utilized in your application
development.

Look at template codein the Beijer Electronicslibraries.

Each library contains the full source code for every object template in the library. You are
encouraged to study the code in these libraries to learn the techniques and conventions used in
their design. Often the easiest way to create a custom object isto modify atemplate that is sim-
ilar to the desired object.

Usethe boilerplate code.
This code provides a complete, working Qlarity object ready for customization. Do not unnec-
essarily “reinvent the wheel”

Use a consistent style.

Thisisimportant in any programming project. Beijer Electronics has developed a set of Qlar-
ity programming style conventions for objects that are designed in-house. This was also used
in the boilerplate code. The style guide is available on the Qlarity website: http://www.glar-
ity.com. Although you may wish to modify these guidelines or develop your own, use of a con-
sistent style will make your object designs easier to develop, maintain, and use.

Use consistent naming conventions for propertiesand methods.

Thisis actually part of a consistent style. The Beijer Electronics Qlarity style guide lists the
recommended names for properties that are commonly used in objects. Using these conven-
tions aids the designer when the object is used in an application; it aso increases readability of
the object template source code.

Use validation functions.

A validation function is the link between an object's properties and its behavior. Almost every
property should have a validation function so that the object can properly respond to property
changes.

Become familiar with the API library.
All interaction with the Qlarity-based hardware is achieved through API function calls. You
should be familiar with the functions available and their capabilities.

Provide default valuesfor all properties.
This provides a predictabl e starting point for each newly created object instance.

Provide simpleto use override functions.

Many of the objectsin the Beijer Electronics libraries include simple override functions that
are called from message handlers. Most of these functions are empty by default, but they pro-
vide away for each object instance to determine how it will respond to a given event. These
override functions often take no parameters and have no return value, so they are easy to
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remember and use. For example, many button-type objects have a Click() function that is
called from the handler for atouch screen press and release. This function is empty by default,
but it provides an interface for each object instance to customize its response to a press or

rel ease event.

Keep the MSG_DRAW handler small.

Drawing requires the most computations on the Qlarity-based terminal. The MSG_DRAW
handler for an object should be as concise and efficient as possible. Where convenient, data
needed for drawing should be pre-calculated and stored in private propertiesfor later usein the
MSG_DRAW handler.

Use user messages to communicate between obj ects.

User messages provide an excellent way to communicate between objects, because the sending
object does not require any knowledge about the receiving object. This feature allows Qlarity
to be extended in a number of powerful ways.

10.7 Whereto Go From Here

The full power and potential of the Qlarity programming language is now at your disposal. As
your experience with Qlarity grows, you will likely create objects that might be useful for oth-
ers. Beijer Electronics encourages Qlarity programmers to submit their object template
designs to the Qlarity website (http://www.glarity.com) where they can be shared with others.

Questions and feedback about the Qlarity programming language and the Qlarity-based termi-
nal should be sent via e-mail to support@Dbeijerel ectronicsinc.com. Y ou should also check the
http://www.qglarity.com website occasionally for software and documentation updates, new
library objects, and support materials.
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GLOSSARY OF SOFTWARE TERMS

API Function

Area Object

BFF File For mat

Container Object

Enabled and
Disabled Objects

Event

Globals

Libraries

M essage

M essage Handling
System

A function that is called from the user application to interact with the Qlarity-based system
software (firmware) and hardware. You use API functions to draw to the screen, render text
and bitmaps, send characters to the serial and network ports, enable/disable objects, manipu-
late object order in the hierarchy, perform complex math and so on.

An object that directly interacts with the terminal display by drawing something on the display
and/or processing area-bhased messages. Examples of area objectsinclude: text objects, bitmap
objects and line objects.

Binary file format (BFF) required for a user application to run on a Qlarity-based terminal.
When aworkspace is compiled, it is converted to a BFF format.

An object that contains other objects (e.g, aform or screen). On the Qlarity-based display, a
container may represent a portion of the display or all of the display. Whether or not a con-
tainer is displayed depends on its position in the object hierarchy and whether or not contain-
ers/objectsin front of the object are transparent. Also, the hierarchy determines the order for

messaging.

An object may be enabled or disabled without deleting it from the user application. An enabled
object can process most messages. Disabled objects are not drawn on the display and are not
eligibleto process messages. In Qlarity Foundry, an object can be enabled or disabled using its
object properties, but disabled objects continue to be displayed.

An occurrence that signals a change in the terminal state, such as atouch screen press, a key-
board press, a serial character receive, or a system time tick. Events generate messages that
allow the user application to react to the event in a defined way.

Code and data that exists independently of objectsin an application.

Collections of predefined object templates and/or resources available in Qlarity Foundry.
Some libraries are provided by Beijer Electronics; however, advanced users may create their
own libraries.

Delivers information about an event to the user application. User-defined functions and object
methods are called when the message they handle is generated.

System that handles event processing for the Qlarity-based terminal. When an event occurs,
the system software and/or hardware drivers generate a message indicating that the event has
occurred. The message is passed through the message handling system in the Qlarity-based
system software, which reviews the object hierarchy and determines which object gets the
message and in what order the message will be processed.
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Methods

Method Override

Non-Drawable
Object

Object

Object Hierarchy

Object Instance

Object Template

Properties

In order to process a message, an object must be enabled (which also causes area and container
objects with a defined area to be drawn on the screen). Disabled objects do not process most

messages.

Functions contained in an object comprising much of the code portion of the object. The meth-
ods for each type of object are defined in the object template, but each object instance may
override some of the object template’s methods. Methods define the behavior of an object at
runtime and typically either manipulate or depend on the values of the object's properties.

A function in an object instance that “overrides’ (or replaces) the method defined in the object
template. Each object instance may override some of the template’s methods. The override
function has the same name and parameters as the template method, and the code in an over-
ride may call the template method if desired.

An object that has a purpose not directly related to the terminal display. Examples of
non-drawable objects include: communication, event, and keyboard objects.

The basic unit of a user application. You define objects by type with each type representing a
display element, button or other function. Properties and methods define what an object isand
how it behaves. “ Object types’ may take many forms and serve any number of purposes.
Object types fall into three categories: container objects, area objects and non-drawable
objects.

For the display, it isthe Z-order, or the order in which objects are layered. For messaging, itis
the order in which objects are prioritized. The top object in the object hierarchy receives the
highest messaging and display priority (i.e., itis"ontop” of other objects). However, any
enabled objects, regardless of their position in the hierarchy, may receive or send messages.
You can manipulate the position of an object in the hierarchy with API functions. Each con-
tainer (including the root container) maintains alist of objects attached to it (its children). The
order of objects on thislist indicates the Z-ordering of objects (from front to back). The
Z-ordering may also be manipulated at runtime using the Z-order primitive API functions.

An occurrence of an object in a user application. An object instance is defined by the object
template on which the object is based. Each object maintains its own properties and may con-
tain code for method overrides.

The programming code that defines an object. Each object instance in auser applicationis
based on atemplate. Object templates can be a part of aworkspace or supplied through one or
more libraries. The template defines which properties and methods are included in the object.

Variables that are stored in an object and comprise the data portion of the object. The proper-
tiesfor each type of object are defined in the object template, but each object instance main-
tainsits own properties. In Qlarity Foundry, object properties can be changed in the Properties
window in Layout View without the need to modify the programming code. Properties may
also be changed at runtime to reflect the current state of the object.
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Qlarity

Resources

Root Container

User Application

Validation

Method

Workspace

Z-Order

A BASIC-like scripting language that is used to write user applications for the Qlarity-based
terminal.

Bitmap images, fonts, audio files, and binary datafiles available for use in an application.

A root-level container that uses the global properties and methods as its properties and meth-
ods. Theroot container is best viewed as an abstraction. It gives you a place to attach all other
objects. An object that is not attached to a container object is attached to the root container by
default. The root container is not atrue object and cannot be disabled. Its area cannot be mod-
ified. Theroot container isalaunching point for newly generated messages. This means global
message handlers have the highest priority for receiving new messages.

A user-created program that controls the Qlarity-based terminal. A user application interacts
with the terminal’s system software (firmware) to define and control the terminal’s display,
touch screen, speaker and input/output actions.

An object method that isimplicitly called when the object property of the same nameis
assigned avalue. Although the name validation implies that the function is used to validate the
value before it is assigned to the property, the validation method may be used for any purpose.
Thisis apowerful feature of Qlarity, because it allows object behavior to be controlled solely
by manipulating the object properties.

A file created in Qlarity Foundry that contains Qlarity programming code and data for a user

application. You use Qlarity Foundry to compile the workspace file into a user application and
to download the user application to the Qlarity-based terminal. You can create any number of
workspaces.

The order in which objects are layered. The order of objectsin the Object Tree indicates the
Z-ordering of objects (from front to back). The Z-ordering may also be manipulated at runtime
using the Z-order primitive API functions. (Also see Object Hierarchy.)
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APPENDIX B

AUTODOC SPECIFICATION

AutoDoc is Qlarity meta data that automatically documents source code in a workspace and
Qlarity libraries. All of the libraries provided with Qlarity Foundry have been documented
using the AutoDac feature. This appendix contains the complete specification on how to write
AutoDoc meta data. If you choose not to add AutoDoc meta data, your templates, properties,
and methods will still appear in the object documentation and be available for the AutoHelp
feature in Qlarity Foundry, but they will not contain helpful descriptions.

B.1 Documentation Declaration

To begin documenting a program element, use the following syntax:
#doc <element type> <element name>

Where <element type> isone of [func, prop, obj, override, type, group],and
<element name> is the name of the element you are documenting. Normally, you would place
the documentation declaration immediately before the element declaration. However, #doc obj
declarations for object templates often appear inside the template definition itself.

All AutoDoc constructs that follow a documentation declaration apply to that declaration until
anew declaration is encountered. AutoDoc constructs that appear before a documentation dec-
laration are not allowed.

#doc func MyNewFunc
#doc obj NewObject
#doc type DataType

The following program elements may be documented:

Func
A global function or an object method.

Prop
A global variable or object property.

Obj
An object template.

Override

The same as a function except that it denotes an object method that is explicitly intended to be
overridden in object instances. Only object methods designated as “override” may be edited in
the Event Builder.
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Type
A user-defined data type, such as an enumeration or a start type.

Group

This does not correspond directly with a Qlarity syntax structure, rather it designates a collec-
tion of related items. For example, DrawBDFText, GetBDFTextSize, and GetBDFFontMetrics
might all belong to the group BDF Text Functions. When AutoDoc displays the documenta-
tion for itemsthat belong to the group, it containsa*“ see also” link to the group itself. The doc-
umentation for the group displays alist of al itemsin the group. Group names may contain
multiple words and are not restricted to the Qlarity naming rules.

B.2 Documentation Body

A documentation declaration is usually followed by one or more documentation body ele-
ments. A documentation body element must begin with the tilde (~) character, and must begin
aline. Documentation body elements may optionally contain HTML tags for formatting pur-
pOses.

#doc func VerifyState
~This function checks the state of persistent variables iIn the

~application and ~verifies that each contains a valid value.
~<BR><BR>

~This function <B>must</b> be called during a MSG_INIT message.

B.3 Linkingltems

You can link related documentation items using the following syntax
#1ink <element type> <element name> [:<alternate text>]

Thiswill insert alink to the documentation element specified by <element type> and <element
name>. The optional <alternate text> specifies the text that will appear in the documentation.

#doc prop comPort

~Specifies the com port used for communication
~The value of this property will be passed to the
#1ink func Transmit APl function

#doc prop resetNow

~Setting this property to true will cause the terminal to
~reset as if

#1ink func SoftReset:SoftReset(RESET_NORMAL)

~had been called
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B.4 Importing Items

You can import al or part of the documentation from one item into another item. This differs
from linking in that the documentation is directly displayed as part of the item rather than indi-
rectly displayed via a hyperlink.

#importdoc <element type> <element name> [@ [<import
what>] [, indent][,box][,fill]]

This imports the documentation from <element type> <element name> directly into the docu-
mentation for the current item. <element type> of “group” is not supported. Theitems after the
optional @ sign control exactly how the import is handled.

<import what> is one of the following items:

none
No import will occur.

all
The specified item will be imported in its entirety.

decl
Only the declaration line for the specified item will be imported.

itemlist
Only valid for “type” <element types>. Importsasimplelist of enumeration or start type items
for the specified data type.

itemdesc

Only valid for “type’ <element types>. Imports the list of enumeration or start type items for
the specified data type aswell asthoseitems’ descriptions. The items and descriptions are dis-
played in atable format.

In addition to <import what>, importing items also supports the following (non-exclusive) for-
mat commands:

indent
The imported text/tables will be indented from the left margin.

box
The imported text/tables will be displayed in a box.

fill
The imported text/tables will be displayed in abox that isfilled with agradient fill.
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Examples:

~This function will return one of the following values:
#importdoc type weekday @ itemlist, indent, box

~Please review the following valid protocols:
#importdoc type netprotocol @ all

B.5 Function Parameters

When documenting functions, you may use the #param directive to describe the parameters of
the function. When the documentation is displayed, the parameters are summarized in an

easy-to-read table. #param directives are also used for the AutoHelp feature in Qlarity
Foundry.

#param <parameter name>:<parameter description>

Thisassigns <parameter name> the given <parameter description>. The #param directive must
appear entirely on oneline. It may not be split into multiple lines.

#doc func sqrt
#param real :The value whose square root will be calculated

~Calculates the square root of the parameter <b>read</b> and returns
that value

func sqrt(real as float) returns float
..."calculate the square root
endfunc

You may also use the #link or #importdoc directivesin a#param directive as follows:

#param LEDCommand: Determines the behavior of the LED. One of the
following values {#importdoc type ledcmd @ itemdesc}

#param PixmapToProcess: A pixmap to process. This should be an array
returned from the {#link func GetObjPixmap} function

B.6 Data TypeElements

When documenting data types, you may assign descriptions to each enumeration or start type
item.

#item <item name>:<item description>

This assigns <item name> the specified <item description>. The #item directive must be com-
pletely specified on asingleline. It may not be split into multiple lines

#doc type ledcmd
~Used by the
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#link func SetLED

~AP1 to determine the state to put the LED in

#item LED_ON: Turn on the specified LED

#item LED _OFF: Turn off the specified LED

#item LED _TOGGLE: Toggle the state of the specified LED
enumerate ledcmd as LED ON := 1, LED OFF := 2, LED TOGGLE := 3

Like the #param directive, you may aso embed #link and # mportdoc directivesin the #item
directive. See section B.5, “Function Parameters’ for an example.

B.7 Grouping ltems

Occasionally, you may document several related items such as a suite of related functions or
objects. If you want the user to see which items are related and be able to easily navigate from
one item to another, use groups. Start by documenting the group itself using the #doc group
<group name> directive, and add any descriptive body. Next, add the #group directive to each
related item in the group.

#group <group name>

Where <group name> is the same name used in the #doc group directive. There may be any
number of documentation elementsin a group, and a single documentation element may
bel ong to more than one group.

#doc group extended drawing functions
~These functions draw to the display

#doc func DecoratedCircle
#group extended drawing functions
~...(documentation as appropriate)

#doc func TransformAndDraw

#group extended drawing functions
#group transformation functions
~...(documentation as appropriate)

B.8 Hiding Documentation

AutoDoc will generally not display documentation information on program elements that are
not intended for general use. This includes private methods and properties, #hidden variables,
validation functions, and afew other unusual constructs. Sometimes you may wish to use the
#undoc directive to suppress the documentation on other program elements, such as global
variablesthat are intended for internal use by atemplate.

#undoc <element type> <element name>

The #undoc directive has the same syntax and supports the same <element types> as the #doc
directive. You may also specify a documentation body for an item that uses the #undoc direc-
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tive. While this body will never be displayed in the documentation, it is a useful way to com-
ment your code.

B.9 Property Flags

You may use the #flags directive to specify special flags meta data for a property. #flagsis
only valid after a#doc prop directive. The documentation flags are used by afew select data
typesin the Properties window of Qlarity Foundry to control how they are processed.

#flags <flag data>

<flag data> is interpreted by the Properties window based on the data type of the property.
#flags directives must appear entirely on asingle line.

The most common use of #flagsis to define the grid shown by the aggregate% data type. The
aggregate% data type uses a #flags directive to define the grid that is shown when editing the
property. The aggregate% data type's #flags directive uses the following format:

#flags <dialog title>~<dialog instructions>;<column
definition>[;<column definition>[...;<column definition>]]

Where <column definition> has the following format:

[<column name>[,<column data type>[,<min value>[,<max
value>[,<column width>[,<default value>]]11111

In <column definition> most items are optional, but if you omit an item or include an item
later in the list, you must include placeholder commas. <column data type> may be one of
[string, integer, boolean, byte, unibyte, float, or color]. For example:

~Provides a grid with a single column for string entry
#flags Enter List~Type some strings.;List Item,string;

~Provides a grid with several columns.

#flags Enter Data~Enter the title, min value, and color for each
display element.;ltem Title,string,,,200;Minimum

Value, integer,0,100,,50; 1tem Color,color,,,,3;

In the first example, asingle column is defined for string entry. In the second example, three
columns are defined: a string column called “Item Title,” which is 200 pixels wide; an integer
column titled “Minimum Vaue” in which values between 0 and 100 are accepted for entry, the
column will have adefault width (based on the column title), and the default value for the inte-
gerswill be 100; and the final column, “Item Color,” will be of default width, and itstypeis
color. There are no restrictions on what colors may be selected, but the default color is 3
(blue).
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B.10 Sample Code

You may specify sample Qlarity code for any item you are documenting. Sample code lines
begin with the right-pointing double angle quotation mark (») character. The easiest way to
generate sample code is to author and test the sample code, then select the code in Qlarity
Foundry, and select “Mark selected code as sample”’ from the Tools menu.

#doc func Min

#param iteml: The first item to be compared

#param item2: The second item to be compared

~Returns the minimum value of its two parameters

»func PrintMinimum()

» _Print("'The minimum value is: " + str(Min(9.9, 7.5)))
»endfunc

~The preceding example would print out

~<i>The minimum value is: 7.5</i>

B.11 Property Categories

When authoring your own objects, you may wish to specify the category for the object’s prop-
erties in the Properties window. To do this, use the #category directive.

#category <category name>

The #category directive is only valid when used for a#doc prop directive. <category name>
may be any string that defines a category title. Thiswill add <category name> to the Properties
window when an instance of the specified typeis selected, and the property will appear in that
category. All properties that share the same <category name> appear in the same category in
the Properties window.

#doc prop englishCaption

#category Language Data

~Defines the caption of this object when the English language is
~selected.

B.12 Default Items

When defining objects, you may specify one default property and one default function. To edit
the default function of an object, double-click the object in Layout View or the Object Tree,
and the editor of your choice (either Code View or the Event Builder) is opened. To edit an
object’s property in the Properties window, select the object in Layout View and press
<Enter>. If the default property is of a data type that offers a Select button ([]) in the Proper-

ties window, click [] to edit the property in the custom editor for the property.

#default 1tem <item type> <item name>
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<item type> is either func or prop. <item name> is the name of a method or property in the
current object template. The #default item directive is only valid as following a#doc obj direc-
tive.

#doc object buttonv2
#defaultitem func Click
#defaultitem prop value
~(documentation as appropriate)

B.13 Defining Border Styles

You can use the #stylemap directive to specify a new border style element for an object.

#stylemap <style name> <style assignment>[, <style assignment>
[---.,<style assignment>]]

Where <style name> isavalid Qlarity identifier name that names the style. Each <style assign-
ment> defines the style for a specific theme. If the user selects a theme in which the specified

styleis not defined, and you do not specify a style assignment for that theme, Qlarity Foundry
uses the first specified <style assignment>. <style assignment> has the following syntax:

<theme name>:=<value>

<theme name> represents the name of atheme, such as“ standard” or “grayscale light.”
<value> isaborder style value.

#stylemap Bdr_ButtonBorder standard:=0x00052025,
classic:=0x1c022001
#stylemap Bdr_LabelBorder standard := 331783, classic := 0

#stylemap directives are standal one directives and not part of any other #doc directive. These
directives may not be broken over multiple lines.

B.14 Defining Named Colors

You can use the #colormap directive to specify a new named color element for an object.

#colormap <color name> <color assignment>[, <color assignment>
[---,<color assignment>]]

Where <color name> isavalid Qlarity identifier name that names the color. Each <color
assignment> defines the color for a specific theme. If the user selects atheme in which the
specified color is not defined, and the directive does not specify a color assignment for that
theme, Qlarity Foundry uses the first specified <color assignment>. <color assignment> has
the following syntax:

<theme name>:=<value>
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<theme name> represents the name of atheme, such as“ standard” or “grayscale light.”
<value> isanumeric color value.

#colormap Clr_LabelBackground standard:=38, classic:=183
#colormap Clr_LabelForeground standard:=255, classic:=0

#colormap directives are standalone directives and not part of any other #doc directive. These
directives may not be broken over multiple lines.
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