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1. Introduction 
Welcome to the second Embedded Wizard Tutorial. This document is presuming the 
reader is already familiar with Embedded Wizards integrated development 
environment, the language Chora and the Mosaic class library. 

Within this document advanced topics will be covered including Panels, Widgets and 
Menus as well as the discussion of data exchange and communication interface 
strategies. Finally examples for customizations will be explained. Each of the tutorials 
chapters will explain implementation and design steps by means of comprehensive 
example. 

It is highly recommended to work through Tutorial 1 “Developing GUI Applications 
with Embedded Wizard V4.0” to learn about the fundamental strategies and 
philosophy of working with Embedded Wizard before reading this document for a 
better understanding. 

If you have any questions, please feel free to contact our support: 

emwi@tara-systems.de 

To find more in-depth information on certain aspects of Embedded Wizard, e. g. the 
Chora programming language or the class-library Mosaic please refer to the 
documentation installed with the Embedded Wizard setup or visit our download 
center: 

http://download.embedded-wizard.de/ 

Please note, this tutorial addresses aspects partic ular to the Mosaic 1.0 
framework only. This document is intended for users  maintaining existing GUI 
projects which are based on Mosaic 1.0. In case you  are starting with the 
development of a new GUI project, please use Mosaic  2.0 as the foundation 
framework. The new Mosaic 2.0 is described in the t utorial “Embedded Wizard 
Tutorial – Mosaic 2.0”, which you will find in the installations directory: 
\EmbeddedWizard\Tutorial_Mosaic20 . 
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2. Widgets & Panels 
The motivation for adding Panels and Menus to the Mosaic class library was on one 
hand to provide a ready-to-use collection of user interface controls allowing 
developers to start implementing an application right away.  

On the other hand these Mosaic extensions are serving as examples on how to 
realize highly reusable and customizable user interface components. By using the 
widgets it is possible to create complex UIs in a very easy way. The following figure 
demonstrates an example of a panel, which makes it easy for the user to select a 
color value (Figure 2.1-1). As you can see the panel consists of different widgets, like 
sliders and buttons: 

 

Figure 2.1-1: Panel example 

One important thing to understand is that Embedded Wizard is very flexible to adapt 
the style (the look & feel) of the widgets and panels to any design or behavior your 
application might require. For demonstration purpose, Embedded Wizard is delivered 
with two predefined Styles Win95 and Aqua. This demonstrates, that this technique 
is powerful enough to bring challenging user interfaces to the world of embedded 
systems. Throughout the following first part of this document those styles will be 
used for the various screenshots. In the second part of the tutorial you will learn what 
to do in order to implement a new style with your own look & feel.  

2.1. Overview of Widgets & Panels 

For a first step, in this chapter we will get to know the various widgets, their usage 
and their most important properties. 

2.1.1. Push Button 

The purpose of the push button widget is to give the user the possibility to trigger an 
action when the button is pressed analog to a button in the real world. 
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Like in the real world, the push button can operate in two different modes: a mono-
stable and a bi-stable mode. When used in its mono-stable flavor the push button will 
automatically snap back to its un-pressed appearance. A good example would be a 
door-opener button. 

Contrarily in its bi-stable operation mode it will remain pressed until it is pressed 
again. You can think of it as an ON/OFF switch in the real world. 

 

Figure 2.1-1: Push Button in the Aqua style 

A ready-to-use template of the Push Button is found in Panels folder of the Gallery 
(Figure 2.1-2): 

 

Figure 2.1-2: Push Button template 

2.1.2. Check Box 

The purpose of a check box is to give the user the possibility to select or deselect an 
option. Similar to the push button in bi-stable operation mode, the check box can be 
compared to a real world ON/OFF switch. Contrary to a push button, a check box 
only embeds a check mark symbol to indicate its state. Another difference is that the 
check box does not have an embedded label describing its meaning and therefore 
should always be accompanied by an additional label widget (see 2.1.7). 

 

Figure 2.1-3: Check Box in the Aqua style 

Check boxes can be used in setting dialogs or panels of a TV application, e.g. to 
mute sound. 

A ready-to-use template of the Check Box is also found in Panels folder of the 
Gallery (Figure 2.1-4): 
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Figure 2.1-4: Check Box template 

2.1.3. Radio Button 

In situations when an application requires a user decision of exactly one of a number 
of available options, radio buttons are applicable. In old fashioned radio devices 
decades ago this kind of buttons used to be integrated to switch the frequency band, 
which also is the reason for its name. 

Radio buttons are easy to use within panels: all radio buttons, which are adjacent in 
the z-order of the panel, are automatically handled as a radio button group. I.e. when 
pressing on one of the radio buttons in the group, the previously pressed button will 
snap out automatically. 

 

Figure 2.1-5: Radio Button in Aqua style 

A ready-to-use template of the Radio Button is found in Panels folder of the Gallery 
(Figure 2.1-6): 

 

Figure 2.1-6: Radio Button template 

2.1.4. Edit Field 

The purpose of an edit field is to give the user the possibility to enter text. In the real 
world you could compare it to a text field on a form, where you fill in your name or 
address. 
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 Figure 2.1-7: Edit Field in Aqua style 

An edit field can also cope with the entry of long texts - in this case the text is 
scrolled automatically. Additional to the regular operation, edit fields can be operated 
in a password mode in which case the entered characters will be displayed 
obscured. 

A ready-to-use template of the Edit Field is found in Panels folder of the Gallery 
(Figure 2.1-8): 

 

Figure 2.1-8: Edit Field template 

2.1.5. Select Box 

Similar to a group of radio buttons, the select box gives the user the possibility to 
select one of multiple options. In contrary to radio buttons you need only one widget 
for this task.  

In its normal state, the select box only shows the currently selected item. When the 
box becomes activated, a popup list appears where the entire list of items is 
available. Within this list the user can scroll and change the selection. 

 

Figure 2.1-9: Select Box in Aqua style 

An example for the application of a select box would be the setting of an activity state 
or an operation mode of an application. 

A ready-to-use template of the Select Box is found in Panels folder of the Gallery 
(Figure 2.1-10): 
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Figure 2.1-10: Select Box template 

2.1.6. Horizontal & Vertical Slider 

The purpose of sliders is to give the user the possibility to specify a value within a 
given interval. The user changes the value by moving the slider thumb up and down 
for vertical or left and right for horizontal sliders. 

 

Figure 2.1-11: Horizontal Slider in Aqua style 

In the real world there are many devices found which use slider controls, e.g. radio 
devices have slider to allow adjusting the volume level. 

A ready-to-use templates of both Slider classes are found in Panels folder of the 
Gallery (Figure 2.1-12): 

 

Figure 2.1-12: Slider templates 

2.1.7. Label 

The primary purpose of a label is to give a short description of a widget. They allow 
the application designer to give the user comprehensive information about the action 
to be expected when operating the related widget or group of widgets.  

A perfect example for a real world counterpart is the name label next to a doorbell 
button. 

 

Figure 2.1-13: Label in Aqua style 

Because they are not self-explaining, most widgets need a label to inform the user 
about their meaning. Most screenshots in the previous sections display widgets with 
accompanying, explanatory labels.  
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Usually the widget and its label are always connected together, so the label is able to 
reflect any changes of the state of its widget. For example, when the widget 
becomes activated, the label can change its color, etc. 

A ready-to-use template of the Label is found in Panels folder of the Gallery (Figure 
2.1-14): 

 

Figure 2.1-14: Label template 

2.1.8. Horizontal & Vertical Scrollbar 

The purpose of scrollbars is to give the user a hint about the visible part of a long 
text, large image or a complex menu. By using the scrollbars, the user can scroll the 
text, the image or the menu. 

 

Figure 2.1-15: Scrollbars in Aqua style 

A ready-to-use template of the Horizontal and Vertical Scrollbars is found in Panels 
folder of the Gallery (Figure 2.1-16): 

 

Figure 2.1-16: Scrollbar templates 

2.1.9. Panel 

The Panel is among other things comparable to panels known from the real world 
devices, e.g. the panel of a hi-fi system. Like the real hi-fi system, the UI panel can 
also contain buttons, sliders, etc. 

In UI applications panels are used in lots of situations. They can be used to present 
the user information about some important system state changes. It can also be 
used to prompt the user to accept or defer a decision or to warn him about the 
consequences of a decision. 
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Usually panels embed a set of widgets allowing the user to inspect and change the 
settings of an application. In the embedded devices world, there is always a 
tendency to model user interfaces on their real world equivalents, so the users fell 
instantly familiar. 

 

Figure 2.1-17: Panel for setting the volume level. The panel appears in the Aqua style. 

A ready-to-use template of the Panel is found in Panels folder of the Gallery (Figure 
2.1-18): 

 

Figure 2.1-18: Panel Class templates 

2.2. Designing a Panel 

We can start now with developing an example panel step by step. We are going to 
design a very simple color selection panel allowing the user to change a color value 
by specifying the red, green and blue color component values. In a UI application 
such a panel could be used, for example, to change the background color of the 
application. 

The panel should consist of three sliders. The first slider is used for setting the red 
component of the color. The second is for the green and the third for the blue 
component. Furthermore there is going to be a rectangular preview area for 
immediately giving the user a feedback of the resulting color. Finally the panel will 
have two push buttons to allow the user either to accept or discard the changed 
color. The panel will look like this (Figure 2.2-1): 
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Figure 2.2-1: Color Selection panel 

�  We start this example by starting Embedded Wizard and opening the project 
Tutorial\Panels\Chapter2_2\Example.ewp  from the accompanying files. 

�  At the beginning we will have to create a new unit where our application and 
panels will be stored in. From the Gallery window select the templates folder 
Default and drag & drop the Unit template to the Composer. 

�  Rename that unit into Example  and open it in the Composer by double-clicking 
its brick. 

As you can remember from the first tutorial, the renaming any member can be done 
by selecting the member and hitting the key F2. Doing this opens an in place edit 
field in the Inspector member list. There you can type the new name and hit the key 
Enter to apply the change. 

�  Now in the Gallery open the Panels template folder and drag & drop the Panel 
Class template into the Example unit. In this manner a new panel has been 
added to the unit. Our project should look like shown in Figure 2.2-2 now.  

 

Figure 2.2-2: Example Unit with a new panel added 

�  Next step is to open the panel in the Composer by double-clicking its brick. We 
see an empty panel in its default appearance (Figure 2.2-3). This appearance is 
determined by the per-default activated AquaStyle. 
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Figure 2.2-3: Panel in initial appearance 

�  We start modifying the properties of the panel by changing its caption. As you 
can remember from the first tutorial, the properties of the edited class are always 
represented by its member this. In the Inspector select the member this and 
change its property Caption to “Color Selection” . Don't forget the both 
double quote signs. 

�  We want to embed three horizontal sliders, so drag the template Horizontal Slider 
from the Panels folder and drop it on the panel. Now adjust the slider placement 
to an appropriate size and position and change its name to Red. 

�  In Embedded Wizard a color value can be defined by defining its red-green-blue 
color components, which range from 0 to 255 . Therefore we set the slider’s 
property MinValue to 0 (which is already by default), MaxValue to 255  and 
SlideStep to 10. That’s all we need to do for the first slider so far. 

�  Repeat the same step for the other two sliders and change their names to Green  
and Blue . 

As you can remember from the first tutorial, the same could be done by copying the 
first slider by holding down the Ctrl key while dragging the slider downward. You will 
notice the mouse cursor is extended by a little plus symbol. Release the mouse and 
a new copy is placed where you dropped it. The settings of the original object will be 
copied, too, so this method might save some time. 

�  Align the three sliders as seen in the screenshot above (Figure 2.2-1). 

�  Next we need a rectangle, which will serve as a preview area for the color value. 
From the Gallery folder Views, drag & drop a new Rectangle view inside the 
panel and rename it to PreviewArea .  

�  Now adjust the objects placement to an appropriate position and size. The 
rectangle should be arranged below the three sliders. 

�  The last two things still missing are the push buttons, which are going to be used 
for accepting or discarding the changed color value. Open the Panels template 
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folder in the Gallery and drag & drop two new PushButton objects inside the 
panel. Rename the first one to Ok and the second one to Cancel . 

�  Again adjust the placement of the buttons and change the Caption property of the 
left one to “Ok”  and the other buttons one to “Cancel” . Don't forget to enter the 
double quote signs. 

After these steps the Inspector window should look like shown here (Figure 2.2-4): 

 

Figure 2.2-4: Inspector member list of the panel 

�  Now we are ready to test the new panel. Hit the F5 key to start the Prototyper and 
navigate on the panel with the Up and Down keys. Hit Enter on a slider to activate 
it and change the slider position with the Left and Right keys. Hit Enter again to 
apply the changed value and to return to back the navigation mode again. 

�  Close the Prototyper. 

Using Automatic Activation 

The most important fact we notice is that we did not yet have to write a single line of 
code to implement the navigation logic; the panel is instantly ready-to-use. The only 
thing is that the sliders explicitly need to be activated before you could slide them. 
The reason for this is that in most situations the navigation-cross of a remote control 
is used for navigating among widgets and for changing theirs values. So if you want 
to use it for changing the value of a slider, select box or edit field, you need to 
activate these widgets explictly. 

In case of our color selection panel it would be possible to activate the slider 
automatically as soon as the slider is focused by the user, because there is no other 
widget placed to the left or right of the sliders which could cause a conflict between 
panel navigation and operating the sliders. This behavior is controlled by the 
AutoActivate property. 
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�  Select the three sliders in the Composer by clicking the first, than while holding 
down the Shift key, click on the second and third one. In this manner you can 
inspect and modify the common properties of several selected members at once. 

�  In Inspector change the value of the property AutoActivate to true . 

The property AutoActivate determines how a widget should behave as soon as it 
obtains the focus. The value true  of this property is only a suggestion. If there is 
another widget left or right of the slider, the automatic activation will be suppressed. 

�  Start the Prototyper again by hitting the F5 key to see what the behavioral 
difference is. When you navigate to a slider and use the Left and Right keys now, 
you will see that the slider will react without having to be activated first. 

�  Please also notice, that the sliders - same as all other widgets, panels and menus 
- are already supporting cursor interaction. You can click on them with the mouse 
and drag the sliders thumbs sideways to change their values. 

Implementing UI Logic 

In the next step we will add the UI logic. When we change the slider values for the 
red, green and blue color component, we want to provide an instant feedback to the 
user by updating the color of the preview area. To do this, we use a slot method. 

�  In the Gallery switch to the Default folder and drag & drop the Slot Method 
template into the Composer. A new slot method brick should appear. Rename it 
into ColorSlot . 

�  Next in Inspector set the property OnSlide of each of the three sliders to 
ColorSlot . In this manner the slot method will be assigned to the sliders. 

�  Double-click the ColorSlot brick to open it in the Editor. Change the 
implementation of the slot method as shown in Figure 2.2-5: 

 

Figure 2.2-5: The implementation of the ColorSlot method 

�  Start the Prototyper by hitting the F5 key and see what happens.  

When changing the sliders values, the color of the preview area is updated. This is 
done because with every change of a sliders position, the slider sends a signal to the 
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connected slot method. Within the method the current values of the three sliders are 
evaluated and the resulting color is calculated. 

�  What you might have observed is that when starting the panel, the color of the 
PreviewArea and the slider positions do not match initially. To take care of 
consistency, change the property Color of the PreviewArea object to #000000FF  
(black color) and the property Value of the three sliders to the value 0. 

Adding Labels 

The color selection panel in its current development state is fully functional and we 
could declare it as finished. But it lacks of a very important thing: labels. We should 
always try to design user interfaces to be as self-explaining as possible. The labels 
should help us to do this. 

In our panel the sliders do not have any description, so for the user it is hard to 
understand what they could be good for. To eliminate this deficit we are going to add 
labels to the sliders. 

�  Before we add the labels we reduce the size of the sliders to make the required 
space. To do this, select the three sliders and change their property Bounds.x1 
component values in the Inspector property list to value 100 . This will only 
change the left coordinate of the slider’s bounds.  

�  Now as we created sufficient space, we drag & drop three Label templates from 
the Gallery folder Panels into our color selection panel. Place them as shown in 
Figure 2.2-6. 

 

Figure 2.2-6: Color Selection panel with three labels 

�  Next change the labels Captions as shown above to “Red” , “Green”  and 
“Blue” . It is good practice to also give the labels meaningful names, like 
LabelRed , LabelGreen and LabelBlue .  

As we learned in 2.1.7, labels can automatically reflect the state of the attached 
widget. For this purpose the name of the label object should be assigned to the 
Label property of the particular widget. 
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�  Assign the name LabelRed  to the property Label of the Red slider. Do the same 
with the Green and Blue sliders and theirs labels. 

2.3. Extending the Panel 

To move the example one step further we want to extend the panel by a select box, 
which allows selecting one of three degrees of color opacities: opaque, semi-
transparent and transparent. The PreviewArea rectangle should reflect a change in 
the selected option. When the option for transparent is selected, we also want to 
disable the three sliders, because changing the color of an invisible item is not 
useful. In this case the disabled sliders will be automatically excluded from the panel 
navigation. 

�  Open the project Tutorial\Panels\Chapter2_3\Example.ewp  from the 
accompanying files.��� �

�  Before we start adding the select box we have to make some space between the 
PreviewArea rectangle and the sliders. First, we will resize the entire panel. For 
this purpose in Inspector select the member this (the panel itself) and change the 
component h of its property Bounds to the value 230 . The panel should now 
appear higher. 

As you can remember from the first tutorial, you could also change the bounds by 
dragging the blue dashed outline of the Panel. While this operation the status bar will 
inform you about the current size (Figure 2.3-1): 

 

 

Figure 2.3-1: Status Bar – sizing information 

�  After having resized the height of the Panel we have to move down the 
PreviewArea, Ok and Cancel button members: Click on the PreviewArea, then 
hold down Shift and click on the Ok and then on the Cancel button to select all 
three components. Now simply drag the selection down by 30 pixels (by default 
10 pixel grid is enabled, so this is made very easy). 

While moving members in a Composer you can hold down the Shift key to enable 
pixel accurate positioning when operating with the mouse. You can also use the Left, 
Right, Up and Down keys on the PC keyboard to move selected members pixel wise 
for exact placement. 

�  Now from the Panels folder we drag & drop a Select Box template into the newly 
created empty area of our color selection panel. 

�  Finally we also add a Label member. 
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�  Next rename the select box into Transparency  and the label into 
LabelTransparency  and set the labels Caption property to the value 
“Transparency” .  

�  In the following step assign the new label to the select box. 

�  Adjust the placement and size of label and select box until the panel looks like 
this (Figure 2.3-2): 

 

Figure 2.3-2: Color Selection panel with select box 

�  Next select the Transparency select box and in the Inspector change its property 
Items to the value “Transparent\nSemi-Transparent\nOpaque” . 

The property Items defines the set of available options of a select box, which have to 
be separated by the new line escape character ‘\n’ . The first option has the index 
0, the second index 1 and so forth. 

�  We want the item "Opaque" to be selected by default, so we have to enter the 
appropriate index 2 to the property SelectedItem of the select box. In the 
Composer we should observe that the selection now is changed to "Opaque". 
Now the panel should look very much like this (Figure 2.3-3): 
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Figure 2.3-3: Color Selection panel with updated select box 

�  Test the Panel in the Prototyper again by pressing F5. Navigate to the select box 
and hit Enter to activate it. A popup list appears. Now you can select the desired 
item from the list. By pressing Enter again the list with the available options 
disappears and the selected item is displayed as the current selection. 

In case of our example it would not make sense to enable the auto activation feature 
of the select box, because the item selection is done by using the Up and Down 
keys, which are already reserved for the panel navigation, so the property 
AutoActivate of the selection box should remain false . 

Adding More UI Logic 

Finally we want to implement logic, which will be executed, when the user changes 
the selection in the Transparency select box. When the option "Transparent" is 
selected, the three sliders should be disabled. Also the color of the PreviewArea 
rectangle does depend on the selection as well. 

Whether a widget is enabled or not is determined by its property Enabled. As long as 
this property is true , the widget is enabled. If this property is set false , the widget 
will became disabled; its appearance changes and the user can not select the widget 
anymore. 

�  From the Default folder drag & drop a new Slot Method to the color selection 
panel. Rename it to TransparencySlot . 

�  Assign the new slot method to the select box. For this purpose enter 
TransparencySlot  into the property OnSelect of the select box. This ensures 
that the slot method is invoked every time the user has changed the selection in 
the box. 

�  Double-click the brick of the TransparencySlot method to open it in the Editor. For 
a first step add the following code which will realize the logic for enabling and 
disabling the three sliders depending on whether the item "Transparent" is 
selected or not. Please notice the use of the property SelectedItem. When the 
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property is evaluated, it returns the index of the currently selected item. As you 
can remember, the item "Transparent" has the index 0 (Figure 2.3-4): 

 

Figure 2.3-4: The implementation of the TransparencySlot method 

�  Start the Prototyper and test the panel now and observe the result. In the select 
box change the selection. When selecting the option "Transparent", the sliders 
and their labels change the appearance – they appear disabled. 

�  What is still missing is the update of the PreviewArea opacity depending of the 
select box selection - so let’s see how this can be done. Close the Prototyper 
window and extend the code of the TransparencySlot method by the line marked 
with a green frame (Figure 2.3-5): 

 

Figure 2.3-5: Updated TransparencySlot method 

�  Whenever the user changes the selection in the Transparency selection box the 
ColorSlot method is invoked as well. You can remember, the ColorSlot method 
calculates the color from the values of the Red, Green, Blue sliders. Now, this 
calculation should be extended by the fourth value – the opacity. Double-click the 
brick of the ColorSlot method and change its code as following (Figure 2.3-6): 
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Figure 2.3-6: Updated ColorSlot method 

As you see, a switch/case statement is used to evaluate the currently selected item 
of the Transparency select box. Depending on it, the local variable alpha will be 
assigned an appropriate transparency value.  

The value in this variable is used to set the alpha component (which is the inverse of 
the opacity) in the PreviewAreas Color property. 

�  Press F5 and test the panel again and examine the result. As you can see the 
opacity of the PreviewArea rectangle does reflect the current selection of the 
SelectBox. 

The panel is not bad so far, but still has potentials for refinement. A good user 
interface should allow the user to discard the modifications. In our panel the 
selection is instantly resulting in a change of the color setting. We consider this is not 
the desired behavior. 

To delay the evaluation of a selection until an option is applied, the select box 
provides an additional property OnApply. This property allows you to assign a slot 
method to the select box, which will be invoked as soon as the user has completed 
the selection by pressing the Enter key. When he decides to discard his choice, he 
can restore the previous selection by hitting the Escape key. In this case the slot 
method will not be invoked. 

�  What we have to do to change this behavior is to rewire the TransparencySlot 
method from the OnSelect to the OnApply property of the select box. First ensure 
that the select box is selected so its properties are listed in the Inspector window. 
Now click on the property OnSelect and press the key Ctrl+R. As you can see the 
origin value of the property is restored and the property does not appear as 
modified anymore. The select box and the slot method are disconnected now. 

�  Now enter TransparencySlot  as the value in the property OnApply to rewire it. 

�  Have another test run by pressing F5 and see the results of your changes.  
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�  Try using the Enter and Escape keys one after another to leave the select boxes 
active state. You see that the selection is discarded when leaving the widget by 
using Escape now and the prior selection is restored. Only confirming a selection 
by hitting Enter will apply the change, because only in this case our slot method 
will receive a signal. 

Please note that the OnApply property is also found again in the Edit Field and Slider 
widgets. 

2.4. Integrating the Panel into an Application 

The only thing missing to complete our understanding of creating and using panels is 
to learn how they are integrated into an application. Before we can start with the 
integration, we need a new application class. In the first tutorial you have already 
learned that the application class represents the root of the entire UI application. 
Every UI application has to contain exactly one application class. 

�  Open the project Tutorial\Panels\Chapter2_4\Example.ewp  from the 
accompanying files. 

�  Navigate to the Composer of the unit Example. 

�  From the Default folder of the Gallery drag & drop a Class template into the 
Example unit. Rename the new class to Application . 

�  In the Basic Tutorial you have already learned that the application class always 
should be derived from the Mosaic class Core::Root, so select the brick of the 
new Application class and in Inspector change its SuperClass attribute to 
Core::Root . In this manner the new class will inherit the whole functionality of 
the Core::Root class. 

�  Further more we have to tell the Code Generator to always generate code for this 
class by changing the value of the Generator attribute from false  to true . If this 
attribute remains false , the Embedded Wizard will exclude this class from the 
code generation unless the class is used by other parts of the UI application. 
Usually, this attribute should be set for the application class only. All other 
dependent classes will be involved into the code generation automatically. 
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Figure 2.4-1: Application class within the Example unit 

�  Open the Composer of the Application class by double-clicking its brick. In the 
Inspector select the member this and change its Bounds property to the value 
<0,0,720,576> . In this manner the screen size of the application will be set to 
720 x 576 pixels. 

Next we need to extend the application class in order to handle user inputs. We want 
our color selection panel to be shown when the user presses the Yellow key on the 
remote control (Ctrl+Y on the PC keyboard). To realize this, we have to override the 
method HandleEvent(). 

�  First search in Inspector for the HandleEvent() method. Then drag this member 
with the keys Ctrl+Shift held down and drop it in the Composer area. 

An alternative way to override a member, is to right-click the affected member in the 
Inspector and select the command 'Override class member …' from the context 
menu. After this a brick of the overridden HandleEvent method should appear in the 
Composer. 

�  Double-click the HandleEvent brick to open it into the Editor window. Add the 
following lines of code (Figure 2.4-2): 

 

Figure 2.4-2: Implementation of the HandleEvent() method for creating and opening of the color selection 
panel. 

In the first part of the code the passed argument aEvent is cast to the type 
Core::KeyEvent and stored in the local variable event. If the type cast worked (i.e. 
the passed event is a key event) and a Yellow key has been pressed we create and 
open the panel. Otherwise we pass the event on to the implementation of the super 
class. 
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In the body of the if- statement, we create a new object of type our Example::Panel 
class. This is done by using the new operator. The operator reserves memory for the 
new panel and initializes it properly. You do not need to check panel variable against 
null after creating it with this new operator. If the creation fails (with ‘out of memory’) 
the runtime environment raises an exception and the following code is never 
executed. 

Next we call the panels Open() method, passing this as the first and null as the 
second parameter. As you have learned in the first tutorial, the operand this always 
correspond to the object in which context the method is executed. In our case we 
pass this to the Open() method because we want the panel to be opened within the 
application. We finally exit from the HandleEvent() method returning this to signal, 
that the event has been handled. 

�  Now we can test the new application in the Prototyper. Hit F5 and open the panel 
by hitting Ctrl+Y. 

What we can observe in this example is that there are only a few lines of Chora code 
necessary to create a new panel at runtime. You might have also observed, that our 
application allows creating multiple panel instances when hitting the Ctrl+Y key over 
and over again, one placed on top of the previous one. What is missing is that the 
panel does not yet react on the Ok and Cancel buttons. We will fix this behavior next. 

�  To add the logic for this functionality we navigate back to the Composer with the 
ColorSelection panel.  

�  In the panel add a new slot method and rename it CloseSlot . Double-click its 
brick to open it in the Editor. Now add the following line of Chora code (Figure 
2.4-3): 

 

Figure 2.4-3: The implementation of the CloseSlot method 

The method Close() of the panel will do all what is necessary to close the panel 
appropriately. We pass null as an argument for now. 

�  Assign CloseSlot  to the property OnActivate of both of the buttons Ok and 
Cancel to be called when either of them is triggered. 

�  Now navigate back to the Application’s Composer and start the Prototyper again. 
We see that we can still cascade multiple panels, but now the user is able to 
close the nested panels again by activating either the Ok or Cancel button. 
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This behavior is better, but still not sufficient. We want to allow only one panel to 
open at a time. So let us go on improving the implementation. 

�  Ensure the HandleEvent() method is opened in the Editor and then adapt the 
highlighted part of the code (Figure 2.4-4): 

 

Figure 2.4-4: Restrict to opening only one panel at a time 

The variable forms is inherited from the applications base class Core::Root. It holds 
a list of the currently opened panels and menus. Therefore we can use the variable 
forms to check whether there is already a panel opened or not. 

�  Press F5 and run another test in the Prototyper again and observe the results of 
or recent change. 

The next very special useful feature is the so-called ‘hot keys’. By means of this 
every widget can be assigned a key code. As soon as the chosen key is pressed, the 
corresponding widget is activated automatically. It is no longer necessary to navigate 
through the panel with the Up, Down, Left and Right keys. To assign the desired key 
code to a widget a property HotKey is available. 

In our example we want to apply this feature to the Ok and Cancel button of our color 
selection panel. If the user presses on the remote control the key Ok (Enter on the 
PC keyboard) the Ok button should automatically be activated. If the user presses 
Exit (on the PC the key Escape), the Cancel button should be activated. 

�  Switch to the color selection panel. As you can remember from the first tutorial, 
you can also navigate back and forth within the open Composer views in a very 
convenient way by using the short cuts Ctrl+F6 and Ctrl+Shift+F6. 

�  Select the push button Ok and change its property HotKey to the value 
Core::KeyCode.Ok  and the value of the same property of the Cancel button to 
Core::KeyCode.Exit . 

�  Now navigate back to the application class and start it in the Prototyper. By using 
Ctrl+Y open the color selection panel. When you press the Enter or Escape key 
the associated buttons are activated and the panel is closed. 
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What you observe is, that the hot keys are working, no matter if the affected widget 
has been selected before or not. Hot keys are always evaluated at the end when the 
key event has not been handled by the currently focused widget or by the panel 
itself. As an example an Ok key event will not close the panel if the select box is 
focused because the select boxes key handler handles the key beforehand and 
activates the select box. 

We have designed a complete example panel now using AquaStyle. Embedded 
Wizard comes with a second example style implementation: Win95Style. 

�  To be able to use that Win95Style we have to extend our project first. Navigate to 
the Composer with the Project view (you can do that in a more convenient way by 
using the shortcut Ctrl+Shift+P).  

�  Now from the Default folder drag & drop a new Style member to the project and 
rename it from Win95Style . As you can see, the new style is represented as a 
brick with an opened eye. 

 

Figure 2.4-5: Adding a Win95Style to the application 

The above screen shot shows the two style bricks AquaStyle and Win95Style side-
by-side. You can also see the expanded Styles combo box, showing both style 
options. At the design time you can use this combo box to switch between different 
styles. Actually the AquaStyle is activated – this is the reason why all panels and 
widgets appear in this look & feel. 

�  Now navigate back to the Composer with our color selection panel. 

�  In the Embedded Wizard toolbar open the Styles combo box and uncheck the 
AquaStyle and check the Win95Style. Click on the button Ok below the combo 
box to confirm the operation. As you can see the panel and all contained widgets 
will change its look like this (Figure 2.4-6): 
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Figure 2.4-6: Color Selection panel in Win95Style look & feel 

�  Next navigate back to the application Composer and see it in action. Start the 
Prototyper and use it to see and feel the difference between Aqua and Win95 
look & feel. 

It is important to understand that panels and widgets are independent of the look & 
feel. The appearance and the behavior are exclusively realized in variants of the 
panel and widget classes. By this means it is ensured that all widgets used in an 
application always have a consistent appearance and behavior. 

Using widgets to the application designer means that he only needs to adjust a set of 
properties, but does not have to care for the look & feel, because the design is 
determined by the selected style. 

Maybe you ask yourself what will happen, when you select both styles in the Styles 
combo box. In this case the style, which has the lower z-order in the project, will be 
preferred automatically. You will not get a message in this case. Anyway in many 
cases it can be useful to combine different styles together. For example the styles for 
the appearance and the styles for determining the features of your application can be 
combined. The styles are based on the very powerful and unique concept of 
Embedded Wizard called Variants. 

2.5. Applying Cursor Events 

The above designed panel is ready to use for classical navigation input devices like 
remote controls. But what about mouse or touch devices? The good news is that our 
panel is already supporting so-called cursor events. The support is implemented in 
panels, widgets, menus and menu items. 

To enable our sample to be exclusively controlled by a pointing device, we want to 
apply some minor changes. The first is to add the logic to open the panel with a 
gesture, lets say the panel should be popped up by sliding the finger from left to right 
on the display. 
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For this purpose we will have to detect cursor hitting by evaluating the method 
CursorHitTest(). 

�  But first open the project Tutorial\Menus\Chapter2_5\Example.ewp  from 
the accompanying files. 

�  Navigate to the unit Example::Application and override the method 
CursorHitTest(). Double-click the method to open its implementation in the Editor. 
Ensure the method is opened in the Editor and add the following lines of code 
(Figure 2.5-1): 

 

Figure 2.5-1: Restrict to opening only one panel at a time 

Same as we did in HandleEvent() before, we only permit opening a new panel if 
none is opened yet. Returning this in that method, we signal the willingness to 
handle the event in our HandleEvent() method. If there is no better candidate for 
receiving the event, the application event handler will be called to handle it.  

�  So next we add the marked code to the method HandleEvent() (Figure 2.5-2): 
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Figure 2.5-2: Implementing a Simple Gesture for Opening a Panel 

As you can see from the code, a cursor event is evaluated. As soon as the current 
cursor position is moved more than 40 pixels sideways and no other form is open, a 
new instance of our panel is created and opened. 

�  Press F5 again to examine the behavior in the Prototyper. From anywhere inside 
the empty panel background of the application now drag (hold down and move) 
your finger (the mouse cursor) from the left to the right and see the panel come 
up. 

2.6. Summary 

In the previous Chapters we have learnt, how to construct panels from widgets.  

�  The panels already deliver the necessary functionality for navigating among 
the widgets. 

�  There is no automatic layout specifying a fix placement for the widgets on a 
panel. The widgets can be laid out without restriction. 

�  You can specify hot keys to each of the widgets on a panel to allow the user to 
directly jump to and activate a widget. 

�  Widgets can get assigned labels to improve the understanding of their 
meanings and give additional information to the user. 

�  It is very easy to integrate panels into applications. Panels provide the 
required functionality for being opened and closed without the programmer 
having to care about the underlying modality infrastructure. 

�  It is very easy to implement the logic of the panel. In most situations you can 
use a slot method, which can be simply connected to a widget. 
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�  The appearance of the widgets and the panels depends only on the currently 
selected style. Widgets and panels itself do not provide properties for 
changing this appearance. 

�  It is very easy to open a panel by means of cursor events. The Mosaic panels, 
widgets, menus and menu items already implement cursor event logic. 

There are some aspects, which cannot be fulfilled by panels and widgets. E.g. 
panels do not support automatic layout and it is not possible to scroll in huge panels. 
These features are provided in menus, which will be discussed in the following 
chapter. 

What have not been covered yet as well are the ready-to-use Message Panels, 
which allow prompting short notices and pieces of information. They will also be 
discussed later on in this tutorial. 
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3. Menus 
Besides panels and widgets Embedded Wizard also comes with menus and menu 
items. This set of UI classes allows the application designer to realize complex menu 
systems as found in the UI application of most set-top-boxes, TVs, PVRs, etc. 

 

Figure 2.6-1: Example menu 

The essential goals of using the menu classes are their ability to automatically layout 
and align itself and its contained items. Other than with panels and widgets, regular 
menus follow simple layout rules allowing this automatism. 

Menus are always laying out themselves depending on the space occupied by 
captions, icons, etc. If the available space on the screen is not sufficient to display a 
menu completely it allows scrolling the contained items. 

We will first take a look at each of the available menu items before we learn about 
the different types of menus. Finally we will develop a simple menu system in a step 
by step example. 

3.1. Overview of Menu Items & Menus 

In this chapter the available menu items will be briefly introduced. Almost all menu 
items by default consist of a caption and an icon, so there is no need for using labels 
for menu items. Some of the menu items embed widgets and do provide the same 
interfaces as these widgets. 

The look & feel of menus and menu items is not restricted to a certain design 
implementation. For demonstration purpose Embedded Wizard is delivered with two 
styles Aqua and Win95. These styles demonstrate how design and behavior of 
menus and menu items could be realized. 
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3.1.1. Command Item 

Command items have the same purpose as push buttons in panels. If the user 
activates a command item, an action is triggered immediately. Other than push 
buttons, command items do not support a bi-stable behavior.  

 

Figure 3.1-1: Command item in Aqua style 

As you can imagine command items can be used to start an action or to open a 
settings or information panel. 

A ready-to-use template of the Command Item is found in Menus folder of the 
Gallery (Figure 3.1-2): 

 

Figure 3.1-2: Command item template 

3.1.2. Check Box Item 

The check box item is serving the same use as the check box widget in panels 
(2.1.2): it allows the user to toggle an option on or off. 

 

Figure 3.1-3: Check Box item in Aqua style 

Check box items are used to turn on or off features like audio muting or other on / off 
options in an application (Figure 3.1-3). 

A ready-to-use template of the Check Box Item is found in Menus folder of the 
Gallery (Figure 3.1-4): 
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Figure 3.1-4: Check Box template 

3.1.3. Edit Field Item 

The edit field item is embedding an edit field widget (2.1.4) to allow the user to enter 
text.  

 

Figure 3.1-5: Edit Field item in Aqua style 

Typically edit fields items are used to let the user enter a user name, a password for 
revealing parental controlled operations or for letting the user enter a title for a 
recorded show in a PVR. 

A ready-to-use template of the Edit Field Item is found in Menus folder of the Gallery 
(Figure 3.1-6): 

 

Figure 3.1-6: Edit Field template 

3.1.4. Select Box Item 

Select box items are embedding a select box widget. They are designed to be used 
and to behave the same way as their panel pendant we already know. 

  

Figure 3.1-7: Select Box item in Aqua style 

As an example, a select box item could be used for language selection, for audio 
options (mono, stereo, Dolby surround, etc.) or for selecting one of a number of 
available video aspects (e. g. 16:9, 4:3). 

A ready-to-use template of the Select Box Item is found in Menus folder of the 
Gallery (Figure 3.1-8): 
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Figure 3.1-8: Select Box template 

3.1.5. Slider Item 

Slider items are another instantly usable template of menu items. It embeds a 
horizontal slider and provides the same interface and behavior like the widget. 

 

Figure 3.1-9: Slider item in Aqua style 

Use slider items e.g. for giving the user the possibility to set a volume level or the 
degree of opacity for a certain UI element, etc. 

A ready-to-use template of the Slider Item is found in Menus folder of the Gallery 
(Figure 3.1-10): 

 

Figure 3.1-10: Slider Item template 

3.1.6. Open Sub Menu Item 

In many situations the menu system consists of menus with multiple levels. For this 
reason the set of menu items includes an Open Sub Menu Item. Per default an arrow 
symbol at the item’s right side indicates that an operation will lead to a next level sub-
menu. By applying sub-menus the UI application developer is allowed to structure a 
complex menu system by grouping related menu items in groups, e.g. for system, 
audio or video settings. 
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Figure 3.1-11: Open Sub Menu item in Aqua style 

The open sub-menu item does not have a particular widget pendant. Its purpose is to 
provide a ready-to-use template for the frequently demanded task of opening a next 
level sub menu.  

A ready-to-use template of the Open Sub Menu Item is found in Menus folder of the 
Gallery (Figure 3.1-12): 

 

Figure 3.1-12: Open Sub Menu item template 

3.1.7. Close Menu Item 

The close menu item has the purpose to give the user the possibility to close the 
currently opened menu again. The close menu item should always be placed at the 
same position in of each menu, as a convention you should always put it to the end 
of the menu. 

Per default the item has a curved arrow indicating that the operation will lead back to 
a superior menu. In case of a main menu the close operation will simply close it. 

 

Figure 3.1-13: Close Menu item in Aqua style 

A ready-to-use template of the Close Menu Item is found in Menus folder of the 
Gallery (Figure 3.1-14): 

 

Figure 3.1-14: Close Menu  item template 

3.1.8. Separator Item 

Finally the set of menu item contains the separator item. This item has the simple 
purpose to delimit groups of items that belong together within the same menu. They 
do not have any interactive feature. 
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Figure 3.1-15: Separator item in Aqua style 

A ready-to-use template of the Seperator Item is found in Menus folder of the Gallery 
(Figure 3.1-16): 

 

Figure 3.1-16: Seperator item template 

3.1.9. Panel Menu & Popup Menu 

The Mosaic class library contains two types of ready-to-use menus: the panel menu 
and the popup menu. 

�  Like a simple panel, the panel menu has its own caption and can have an 
icon. The panel menus are typically used for realizing the menu systems. 

�  Popup menus on the other hand do neither have a caption nor an icon. They 
are typically used in a particular local context. E.g. popup menus could appear 
when a user presses the Menu key while watching a recorded show, offering 
possible (context dependent) actions on this recording, like displaying 
available detail information, etc. 

 

Figure 3.1-17: Panel Menu & Popup Menu in Aqua style 

Ready-to-use templates of the Panel Menu and Popup Menu are found in Menus 
folder of the Gallery (Figure 2.1-18): 
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Figure 3.1-18: Panel Menu & Popup Menu Class templates 

3.2. Designing a Panel Menu 

After we learnt to know about menu items and the two types of menus, we can start 
with creating a menu step-by-step. Imagine a menu for a TV set which needs the 
ability to set up picture settings like contrast, brightness and color (Figure 3.2-1): 

 

Figure 3.2-1: Picture Control menu 

The example menu we are going to develop will be a panel menu consisting of three 
slider items, a separator and a close menu item. 

�  Open the project Tutorial\Menus\Chapter3_2\Example.ewp  from the 
accompanying files. 

�  Next from the Menus templates folder add a new Panel Menu class to the unit 
Example and rename it into PictureControl . Double-click its brick to open it in 
the Composer. You will see an empty panel menu. 

�  Now drag three Slider items from Menus templates folder and drop them into the 
area of our new menu. You will notice that these three slider items will be 
arranged immediately and that the size of the menu is adapted accordingly. 

�  Rename the items into Contrast , Brightness  and Color . 

�  In the same way add a Separator item and a Close Menu item. Rename the close 
menu item into CloseMenu . Your menu should look like this (Figure 3.2-2): 
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Figure 3.2-2: Draft of the Picture Control menu 

�  In the Inspector window select the member this and change its property Caption 
to “Picture Control” . As you can see the caption of the menu is changed. 

�  Select the slider items one after the other and also change their Caption 
properties value accordingly to “Contrast” , “Brightness”  and “Color” . 
The item CloseMenu gets the caption “Back to Main Menu” . Always ensure 
that the double quote signs are also taken over. 

After we have done these modifications, the panel menu should look like this (Figure 
3.2-3): 

 

Figure 3.2-3: Modified Picture Control menu 

The menu already contains all the required items and is ready-to-use.  

�  Start the Prototyper and play with the menu.  

Please be aware that the close menu item is not working properly yet. When 
activated, closing the menu will be tried which is implicating passing control back to 
the superior menu, which is not existing when prototyping the menu outside an 
application environment. In this case a Chora exception is thrown. This behavior is 
legal. 
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Adding Icons 

Beside a caption, items are also able to display an icon. The additional icon can 
improve the comprehensibility of an item and at the same time improve the user’s 
ability of orientation. In contemporary UIs icons are applied by default, because they 
make an item easily recognized by the user. Same as with captions, icons should be 
meaningful. 

Applying an icon to a menu item is very easy. Each of the items has the property 
Icon, which can be assigned a bitmap resource. Usually before you can assign a 
bitmap resource, you will need to design the icons by using the appropriate imaging 
software. For example, we are using the Adobe Photoshop. 

For you convenience this tutorial already contains the set of necessary icons stored 
in PNG graphic files. You will find these PNG files in the accompanying project 
folder. If you are an enthusiast in imaging software, you are welcome to design your 
own icons and use them instead. Now you have to add these PNG files into the 
Embedded Wizard project. 

�  Navigate to the Example unit. 

�  From Gallery folder Resources add four Bitmap resources to the unit Example.  

�  Rename the first to Picture  and change its FileName attribute to 
PictureControl.png . Go on with the next one and rename it to Contrast  
and change its FileName attribute to Contrast.png . Next bitmap is to be 
renamed to Brightness , set its FileName attribute to Brightness.png . Last 
not least rename the fourth bitmap to Color  and change its FileName to 
Color.png . 

�  Now navigate back to our PictureControl menus. In the Inspector’s member list, 
select the member this. In the Gallery switch to the Browser view and from there 
drag the member Example::Picture and drop it over the property Icon of the 
selected this member. 

�  Next select the Contrast menu item and assign the according bitmap resource 
Example::Contrast to its Icon property in the same way. 

�  You got the picture, so try the other two icon assignments on your own. The result 
should look very close to this (Figure 3.2-4): 
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Figure 3.2-4: Picture Control menu with icons 

Icons are not necessarily static. The Mosaic library also allows specifying bitmap 
resources containing short animation sequences. If such a bitmap is assigned as an 
icon for a menu or menu item, it will automatically play the contained frames in a 
loop. For demonstration purposes, we prepared an appropriate example bitmap 
(Figure 3.2-5): 

 

Figure 3.2-5: PictureControlAnim.png file 

To apply make bitmap animation work, you simply have to specify the attribute 
FrameSize and FrameDelay in the referring bitmap resource accordingly.  

�  Navigate to the Example unit and select the bitmap resource Picture.  

�  Change the attribute FileName to PictureControlAnim.png  to assign the 
animated version of the bitmap. 

�  Next change the attribute FrameSize to <30,30> , which is the size for one 
animation frame within our animation sequence. 

�  Finally set the attribute FrameDelay to 100 , which specifies the delay between 
two animation frames in milliseconds. 

�  Navigate back to the ‘Picture Control’ panel and start the Prototyper to see the 
resulting animation. 

At the end we want the value ranges of the three sliders to be 0 to 100  (which is the 
default, so we do not have to explicitly set then). But the slide step should be 
changed to 10. 

�  Select the three sliders by clicking on the first, then while holding down the Shift 
key clicking on the second and third one. In Inspector change the property 
SlideStep of all of them at once now to the value 10. 
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�  Start the Prototyper and test the menu again to see it in action. Navigate through 
it with the Up and Down arrow keys. Change the sliders values by using the Left 
and Right arrow keys. 

Let us resume the key insights we got so far: 

�  The menu is immediately functioning – we did not have to write a single line of 
code yet.  

�  The navigation inside the menu is done automatically.  

�  The size of the items and menu are automatically adapted to the space 
required by icons, captions and embedded widgets. 

�  The order of the menu items is given by their placement in the menus z-order. 

�  It is not possible to change the size or position of menu items 'manually'. 

�  Triggering the item Back to Main Menu is still causing an error. That’s because 
the menu has not been opened by a superior menu. 

�  If a bitmap resource containing animation frames is used in menus or items, 
the animation sequence is played in a loop automatically. 

Extending the Example Menu 

Let us move a step further and extend the menu by adding two more items. We want 
to allow the user to choose one of the four picture format presets ‘Smart’, ‘Wide’, 
‘Zoom’ and ‘4:3’.  

The menu item, which would fit best for this job, is the select box item. We also want 
to give the user the possibility to scroll the TV picture if the selected option is set to 
‘Zoom’, so we further need to add another slider item. To make it easier to 
understand, here is how the result will look like (Figure 3.2-6): 
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Figure 3.2-6: Extended Picture Control menu 

�  From the Menus folder drag & drop a Select Box Item to our menu. Don’t worry 
now if it is appended to the end of the menu, we will correct that right after. First 
add a Slider Item the same way. 

To correct the placement of an item in its menu, we need to change its z-order. 
Because each new object added to a class is put to the end of the z-stack by default, 
our two new menu items are displayed at the bottom of the menu. 

�  Select the two items. Now you use the context menu by right-clicking somewhere 
in the Composer view and selecting the command Restack down. Repeat that 
step to put the items up in the menu one more step. 

You can change the z-stack order of selected members by using the Ctrl+Up and 
Ctrl+Down keys.  

�  Next rename the select box item to Format  and give it the Caption “Format” . 
Change its property Items to “Smart\nWide\nZoom\n4:3”.   

�  Rename also the slider item to Scroll  and put its Caption to “Scroll” . 
Change its value range by setting the properties MinValue to -4 , MaxValue to 4 
and Value to 0, so the screen can be scrolled -4 to 4 units. 

�  By default, the slider item should be disabled, so change its property Enabled to 
false . This item will become enabled only if in the select box the item 'Zoom' 
has been selected. 

�  From Gallery folder Resources add two more Bitmap resources to the unit 
Example. 
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�  Rename the first to Format  and change its FileName attribute to Format.png . 
Go on with the next one and rename it to Scroll  and change its FileName 
attribute to Scroll.png .  

�  From the Browser view drag & drop the bitmap resource Example::Format to the 
Icon property of the select box Format. In the same way assign the resource 
Example::Scroll to the slider item Scroll.  

�  Press F5 to start the Prototyper and see how the menu is looking like now – 
Great! 

3.3. Adding UI Logic 

We will go to add some UI logic to our menu next. We want to change the enabled 
state of the Scroll item depending on the selection in the Format select box. 

�  Open the project Tutorial\Menus\Chapter3_3\Example.ewp  from the 
accompanying files. 

�  Add a new slot method from the Default folder to the PictureControl class and 
rename it to FormatSlot . 

�  Assign this slot method to the property OnSelect of the Format select box. The 
new method will be invoked when the selection in the Format select box item has 
been changed. In response to this the enabled state of the Scroll item should be 
enabled or disabled. 

�  Open the slot method for editing and enter the following code (Figure 3.3-1): 

 

Figure 3.3-1: The implementation of FormatSlot method 

�  Now it is time to test the menu again, so go and start the Prototyper. 

The key insights of our menu extension are:  

�  Not only the menu items, but also contained widgets automatically adapt their 
sizes (like the select box is reserving enough space that the longest of its 
items is fitting in without being cropped). 

�  The UI logic implementation is done the same way as we learnt to do with the 
widgets – you don’t have to learn things twice. 

�  As long as an item (like the scroll item) is disabled, it is skipped in the 
navigation, but still remains visible. 
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�  As soon as the user selects the option ‘Zoom’ in the Format select box, the 
item Scroll becomes enabled. 

So far, so good. But we can do even better than that. Disabling the Scroll menu item 
is not perfect. Maybe it would be a good idea to hide the disabled scroll item. With 
menus this again is a feature we get for free! 

Dynamic Layout 

Usually invisible menu items (property Visible = false ) are automatically removed 
from a menu layout. Only visible menu items will become available and displayed in 
a menu. 

�  Select the Scroll menu item and set its property Visible to false .  

Well, you will still see the item in the Composer window, which is realized this way 
because you still need to be able to set it up. Don't worry, if the menu is running in 
the Prototyper, the item will not appear anymore. 

�  Now adapt the implementation of the FormatSlot method (Figure 3.3-2): 

 

Figure 3.3-2: Adapted implementation of the FormatSlot method 

�  Press F5 to bring up the Prototyper window and test the changed behavior. 

We learn the following: 

�  The menus layout is changing dynamically whenever the embedded items 
become enabled or disabled. 

�  The Composer window displays even invisible menu items, because it is 
necessary to see the item to set up its properties. 

�  The visibility-referred layout feature allows designing menus, which show or 
hide items depending on a devices or applications state or can be used to 
prompt or hide features only available on one platform or the other. 

The example menu now is almost completed. Now we need to talk about, how to 
embed the menu into an application. 

3.4. Integrating the Menu into an Application 

We would like to extend our application with functionality to open our example menu 
when the user presses on the remote control the key Menu (or the key Ctrl+M on the 
PC).  
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�  Open the project Tutorial\Menus\Chapter3_4\Example.ewp  from the 
accompanying files. 

�  Navigate to the Application class and ensure the method HandleEvent() is 
opened for editing. This method contains already code from the previous tutorial 
steps. Now the method will be extended by the code to open our picture settings 
menu. (Figure 3.4-1): 

 

Figure 3.4-1: The implementation of the HandleEvent() method 

You probably remember the implementation of the HandleEvent method for the 
panel example in 2.4. This is almost the same! The menu's method Open() follows 
the same signature as the Open() method of the panel. The first argument 
determines the owner of the menu – where the menu should be attached. The 
second is left null - we do not need it yet. 

Opening the same menu more than once is avoided by checking the forms variable 
against null to find out if a menu or a panel instance has already been opened. 

�  Run the application in Prototyper. Open the menu by pressing Ctrl+M and see the 
menu fading in. Select the menu item 'Back To Main Menu' to close the menu 
again. 

Some new things we learn: 

�  We can create menus from Chora code at runtime, same as we already did 
with panels. 
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�  When the user selects 'Back to Main Menu' now, the menu is automatically 
closed and the control is passed back to the menu's owner. 

For closure menus same as panels supply the method Close(). This method cares 
about closing the menu and passes back the control to its superior menu or the 
owner if it is a menu systems main menu. 

If a close menu item is activated at the runtime it automatically calls the Close() 
method of the menu it is contained in. The success of this call is depending on if the 
menu has previously been opened correctly via the Open() call. 

The Close() method is very useful. It could also be used to close the menu or a panel 
automatically after a given time-out period. This could be done with the help of a 
timer. 

3.5. Building a Complex Menu System 

In this chapter we are going to learn how to implement a complex menu system. By 
using the term ‘complex menu system’ we mean a menu containing several sub 
menu levels.  

We will move on designing a complex menu system having a main menu as its root 
and the two sub menus Audio Settings and Picture Settings. 

Designing the main menu is done the same way as demonstrated with the Picture 
Control example menu. 

�  Open the project Tutorial\Menus\Chapter3_5\Example.ewp  from the 
accompanying files. 

�  Next from the Menus templates folder add a new Panel Menu class to the unit 
Example and rename it into MainMenu . Double-click its brick to open it in the 
Composer. You will see an empty panel menu. 

�  Change the Caption of the menu to "Main Menu" . 

�  Next from the Gallery add two new Open Sub Menu items. This type of menu 
items is used to open subordinate menus, so it is an essential element of multi-
level menus.  

�  Now add a new Command menu item from the templates to the menu. This item 
will be needed later. 

Because menus are automatically adjusting the layout, you can drop the new object 
anywhere on the composer view, not only within the bounds of the menu. 

�  Add a Separator item and a Close Menu item next. 

�  Please go on yourself changing the menu items Captions to look like the following 
(Figure 3.5-1): 
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Figure 3.5-1: First draft of the Main Menu 

For your convenience we have already prepared the unit Example of this project with 
the required bitmap resources Main, Audio and Factory. We will use these bitmaps 
as icons for the items of our main menu.  

�  In the Inspector window set the icons of the items 'Audio Setting, 'Picture Setting' 
and 'Restore Factory Settings' to the appropriate bitmaps Example::Audio, 
Example::Picture, Example::Factory . As you can remember, for this 
purpose the items provide the property Icon. For your convenience the required 
resources are already contained in the unit Example. 

�  Also set the icon of the menu itself by assigning the bitmap resource 
Example::Main to the property Icon of the member this. 

After these steps the main menu should look like this (Figure 3.5-2): 

 

Figure 3.5-2: Main Menu with icons 

Now as the main menu is completely set up, we need to link-in the desired sub 
menu. For the 'Picture Settings' item we want the Picture Settings menu created in 
the previous chapter to be opened. The good news is, we do not actually have to 
implement any logic for this purpose. 

�  Just select the menu item labeled 'Picture Settings' and in the Inspector set the 
value of its property MenuClass to Example::PictureControl , which is the 
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class name of our picture settings menu. I.e. we only have to tell the 'Picture 
Settings' item which menu class it is to open and all the logic is done 
automatically. 

As next we need to adapt the implementation of the HandleEvent() method in the 
Application class. We will no longer want the picture settings menu to be opened 
when the user presses the Menu key (Ctrl+M on PC). Instead the new main menu 
should appear.  

�  Navigate to the Application Composer view and adapt the implementation of its 
HandleEvent() method. In the method replace the class name of the menu from 
Example::PictureControl  to Example::MainMenu : 

 

Figure 3.5-3: Adapted implementation of the HandleEvent() method 

�  Now start the Prototyper again and observe the main menu in action. When you 
press the Menu key (Ctrl+M on PC), the main menu is opened now. Selecting the 
menu item 'Picture Settings' opens the 'old' picture settings menu as a sub menu. 
To close the sub-menu, use its item 'Back to Main Menu'. As you can see after 
the sub menu disappeared the main menu is reactivated automatically. 

Let us summarize the key insights of this chapter so far: 

�  The picture settings sub menu is created, opened and displayed completely 
automatically 

�  It is not required to write a single line of code for the UI logic necessary for 
creating and opening a sub menu. 
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�  Because no code has to be written or adapted, the design and structure of 
menus is highly flexible. Items can be moved, changed or copied. 

Adding HotKeys 

The menu is finished in principle. We can still improve it by assigning hot keys to the 
menu items to make them instantly accessible. Hot keys in menus are working 
exactly the way they do in panels. 

�  In the Composer navigate to the PictureControl menu class. 

�  Select the first menu item and in Inspector change its property HotKey to 
Core::KeyCode.Key1 , the second to Core::KeyCode.Key2  and so on. 
These codes do correspond to the number keys 1, 2 and so on. 

�  The last item – 'Back to Main Menu' should have its HotKey property value set to 
Core::KeyCode.Exit . 

�  Now go back to the Application Composer, restart the Prototyper and test the 
newly added shortcuts. 

What we learned: 

�  Same as with panels, menus do not require the implementation of logic for 
supporting hot keys. The functionality can be applied simply by assigning an 
appropriate key code. 

3.6. Adding Cursor Events Support 

As well as we did to support opening the panel in chapter 2.5, we now add logic to 
open the main menu by a cursor gesture. To keep it simple we are just going to 
implement a double click for opening the menu. 

�  Navigate to the composer of Example::Application. In the Inspector member list 
locate the method CursorHitTest() and override it. 

�  Double-click the brick of the method CursorHitTest() to open the Editor and 
implement the following logic (): 
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Figure 3.6-1: Implementation of the CursorHitTest() method of the Application 

We first call the base class implementation of the method to see if there is another 
view willing to process the cursor hit. Only if no other view is feeling responsible and 
no other form (or panel) is already open and only if the sequel count is 1, we create a 
new instance of the main menu and open it. 

Please be aware that the value of the property CursorSequelDelay (inherited from 
Core::Root) represents the threshold in milliseconds distinguishing between two 
separate single clicks and double-clicks. 

3.7. Designing a Popup Menu 

In the next step we will learn how to use popup menus. Popup menus are simple 
menus without a caption. They are very useful for designing context specific menus 
or like in the following to realize a stand-alone volume popup. 

In real-world devices, popup menus like the one we are going to create step-by-step 
in the following, are prompted as soon as the user selects the VolumeUp or 
VolumeDown buttons on the remote. Our popup menu will look like this: 

 

Figure 3.7-1: Volume Popup menu 

�  Open the project Tutorial\Menus\Chapter3_6\Example.ewp  from the 
accompanying files. 

�  Next from the Menus templates folder add a new Popup Menu class to the unit 
Example and rename it into VolumePopup . Double-click its brick to open it in the 
Composer. You will see an empty popup menu. 

�  Add a Slider item from to the menu and rename the item to Volume.  Change the 
Caption of the item to "Volume"  as well. Set the value of the property SlideStep 
to 10. 



Menus ���������	
�    

Embedded Wizard Copyright TARA Systems GmbH Page 51  
Tutorial - Widgets www.embedded-wizard.de  

For your convenience we have already prepared the unit Example of this project with 
the required bitmap resource Volume. We will use this bitmap as icon for the item of 
our popup menu.  

�  Set the Icon property of the slider item to the value Example::Volume .  

�  We want the volume popup to be displayed, whenever the user presses on the 
remote control either the VolumeUp or VolumeDown key. We are going to 
implement this logic in the Application class. First navigate to the Application 
class.  

�  In the Application class extend the logic of the HandleEvent() method by the 
following highlighted code (Figure 3.7-2): 

 

Figure 3.7-2: Adapted implementation of the HandleEvent() method of the Application 

�  Start the Prototyper to test the new volume popup menu. The volume up and 
down key are simulated by the PC keyboard keys Ctrl+PageUp and Ctrl+ 
PageDown. You will notice that the volume popup comes up when you press one 
of these keys. 

Well, we are facing the following insufficiencies: 

�  After the popup menu is displayed, the slider can only be controlled by using 
the Left and Right keys. It is not yet reacting on either of the volume keys. 

�  It is not yet possible to close the popup again. We did not add a Close Menu 
Item intentionally. For this kind of application, it would be a good idea to make 
our volume popup menu automatically close itself after 5 seconds. 
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�  The popup appears in the center of the screen. It would be much nicer to 
position it at the bottom of the screen. 

We are going to find solutions for these issues in the next section. 

Translation of Key Events 

The explanation for the first issue in the above list is, that the default behavior of a 
slider is to react on the Left and Right key rather than the VolumeUp and 
VolumeDown keys. To give the slider the ability to also react on those keys, we will 
have to translate the incoming VolumeUp and VolumeDown key events in the 
corresponding Right and Left key events. 

You might remember from the basic tutorial: the Mosaic class library implements the 
hierarchical event-dispatching model. Each time an event occurs, an according 
Core::Event object is passed to the DispatchEvent() method, which is then 
responsible to pass the event on to the currently focused view. If there is no view 
focused in the group, the event is to be passed to the groups own HandleEvent() 
method. To achieve the desired key event translation, we have to override this 
DispatchEvent() method and fill it with the necessary code. 

�  Navigate to the Composer with our VolumePopup class and in the Inspector 
member list, locate the DispatchEvent method. You can do that very quickly by 
typing the text 'dispatch' and you will see, that the Inspector automatically selects 
the first member starting with these letters. 

�  While holding down the keys Ctrl+Shift drag the DispatchEvent member into the 
Composer. In this manner the method will be overridden. Double-click on the 
brick to open the method in the Editor window and type in the following code: 

 

Figure 3.7-3: Implementation of the DispatchEvent() method of the VolumePopup menu 

What you see in the code lines above is that our popup menu translates each 
incoming VolumeUp, VolumeDown keys into the Left, Right keys. After the 
translation is done, the super-class version of the method is invoked in order to 
continue the event dispatching. This ensures that the translated events always reach 
the slider item. 

�  Navigate back to the Application class and run the Prototyper to have a test drive. 

Timeout Controlled Closing of Menus 
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Next issue we want to improve is automatic closing of the popup menu. We can 
realize that by utilizing a timer object.  

�  Ensure, that the VolumePopup class is opened in the Composer. 

�  From the templates folder Effects drag & drop a Timer object to the 
VolumePopup class and rename it to CloseTimer .  

�  Set its property Begin to the value 5000 , Period to 0 and Enabled to true . 

�  From the Default folder add a new slot method and rename it to CloseSlot . 
Open the method in the Editor and add the following line of code: 

 

Figure 3.7-4: CloseSlot method of VolumePopup menu 

�  Next assign the slot method to the property OnTrigger of the timer object. This 
will cause the slot method to be invoked as soon as the given time period is 
elapsed. 

�  Navigate to the Application Composer and start the Prototyper again. Press the 
key VolumeUp or VolumeDown (Ctrl+PageUp or Ctrl+PageDown on the PC) to 
examine the changed behavior.  

You will experience, that the popup menu always closes after five seconds, no 
matter how long it is ago that the user pressed a key. This is not a satisfying 
behavior; we want the popup menu to close itself only if the user has not interacted 
with it for a time period longer then 5 sec. Each time the user presses a key, the 
timer should be restarted again. 

�  To accomplish this, we adapt the method DispatchEvent() again. Double-click its 
brick and edit the code as follows: 
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Figure 3.7-5: Adapted implementation of the DispatchEvent() method of the VolumePopup menu 

What is done is, that with any valid key event received in the dispatch method, the 
timer is disabled first and enabled again right after. This causes the timer to reset its 
count down. 

�  Go back to the Application Composer and test the behavior in the Prototyper 
again. 

The essential insights of that section are: 

�  The popup menu is closing itself five seconds after the user entered a key. 

�  The methods inherited from the Mosaic base classes can be changed to 
extend the menu or panel class’s functionality, adapt their behavior or 
completely change them. In the praxis you can adapt the implementation of 
every inherited method. To do this, you need to understand, what the method 
does. The Mosaic User Manual contains description of all methods. 

�  Always remember to call the origin, super-class version of the method as long 
as you do not want to explicitly avoid the inherited behavior. In Chora the 
super-class version of a method can be invoked by using the super() 
statement. 

Adapting Placement 

The remaining issue we are still facing is the undesired placement of the volume 
popup. The default implementation of menus is automatically calculating the bounds 
to align it to the center of the screen, which is convenience functionality just like the 
automatic alignment of menus items. 

This behavior depends on the implementation of the appropriate menu variant , i.e. 
you could also design variants where the menus always appear on the upper edge of 
the screen. 

The calculation of an appropriate position for a menu can be influenced by adapting 
its property BoundsArea. This property limits the region available for the menu and 
calculates the resulting position based on this region. The BoundsArea is an optional 
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property. I.e., as soon as its value is not an empty area <0,0,0,0> , the given 
rectangle is used to limit the bounds available for displaying the menu. 

Because we want to limit the display area for the VolumePopup menu to the lower 
third of the screen, we have to adapt this properties value correspondingly when 
VolumePopup is opened.  

�  Ensure the Application class is currently opened in the Composer. There we will 
have to adapt the HandleEvent() method as following (Figure 3.7-6). The two new 
lines are enclosed in the green frame: 

 

Figure 3.7-6: Adapted implementation of the HandleEvent() method of the Application class 

�  Go on with a final test in the Prototyper. Press Ctrl+PageUp or Ctrl+PageDown 
key to bring up the volume popup menu. Now the volume popup menu should 
appear in the bottom area of the Prototyper window. 

Here are the key insights for this section: 

�  Menus do support an automatic alignment on the screen. By the way, the 
panels also support the property BoundsArea and this alignment technique. 
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�  The placement of menus and panels can be limited to a region, given in the 
property BoundsArea. 

3.8. Summary 

Finally let us summarize the main facts about Menus: 

�  Automatic adjustment of menus dimensions regarding the items captions, 
icons and embedded widgets. The menus layout is automatically recalculated, 
which makes the Composer a true WYSIWYG (what-you-see-is-what-you-get) 
editor for menus. 

�  The placement is controlled by the layout. The layout is defined in its variant 
implementation. I.e. changing the variant will result in all menus are relayed 
out and repositioned following the variants layout implementation. 

�  Because the items are always arranged automatically, you cannot change the 
position or the dimension of a single item 'manually'. The full freedom in 
positioning and sizing widgets is only supported by panels. 

�  If a menu has more items than are fitting into the available bounding area, the 
menu automatically displays a scrollbar to allow scrolling through all items. 
(The image below demonstrates a sample for a menu with scrollbar). 

 

Figure 3.8-1: Example of a large menu with a scrollbar 
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4. Message Panels 
As you might already have seen in the Panels template folder, the Mosaic class 
library also has a set of ready-to-use Message Panels. These are made for common 
informative prompts, exclamations or requests for decisions. 

For these frequently used panels you find the three instantly usable panel types: 
Information Panel, Confirmation Panel and Exclamation Panel (Figure 3.8-1). 

   

Figure 3.8-1: Ready-to-use Information, Confirmation and Exclamation Panel in Aqua style. 

Information Panels are applicable whenever the system needs to inform the user 
about a system event like “The Clock has been adjusted to Daylight Saving Time.” or 
“The scheduled show ‘Clerks’ starts shortly”, etc. 

Confirmation Panels demand decisions from the user. Typical questions would be 
“Do you really want to delete the show ‘Clerks’?” or “Do you want to search for 
alternative broadcasts of this show?”. 

Finally Exclamation Panels are used to tell the user that a desired task could not be 
executed because of a certain reason. So imagine situations like “This action is not 
available while the system is recording.” 

Each of the message panels can be given a caption, a message text, an icon and 1 
up to 3 buttons. The arrangement of these members is calculated automatically. The 
message panel also adapts its size accordingly to the area occupied by the caption, 
the message text, the icon and the buttons. How this arrangement is performed, is 
determined by the currently selected variant. 

Message panels are applied by adding the required template (Information Panel, 
Confirmation Panel or Exclamation Panel) from the Panels folder to the class, which 
is going to use it, e.g. the Application class in our previous examples. The desired 
caption and message text can be specified, as usually, directly in the Inspector 
window. 

4.1. Creating an Example Message Panel 
You might have noticed that the main menu in our previous example still has the 
unused item 'Restore Factory Settings'. So we are going to extend the sample 
application and link-in a message panel when the user activates this menu item. 

The task of the panel is obvious: Because resetting the system to factory default is a 
critical decision (the previously done settings will be discarded), the user is to be 
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warned and asked if he is absolutely aware of his action - it could be possible that he 
did not activate that item on purpose. 

�  Open the project: Tutorial\MessagePanels\Chapter4_1\Example.ewp  
from the accompanying files. 

�  First navigate to the Composer of the class MainMenu class. 

�  From the Panels folder drag & drop a new Confirmation Panel. The message 
panel appears as a brick. 

This brick is only a helper object. It is no actual a panel, not even derived from the 
panel class. The helper object provides a slot method Show. When a signal arrives 
to the method, the helper object creates the real instance of the message panel, 
initializes it with the values of its own properties and shows it. This is why you will not 
see the panel in the composer, but only its brick representative. 

�  In our case, the ConfirmationPanel helper object should store the settings for the 
message panel. Now let us set it up like this: The Caption property should be set 
to “Restore Factory Settings” , the property Message should be set to 
“Do you really want to restore the factory settings ?” . 

�  In order to change the captions of the both buttons, assign the predefined 
constant Panels::Yes  to the property Button1 and Panels::No  to the property 
Button2. These constants contain the strings "Yes"  and "No" . The advantage of 
this solution is, that you can derive variants of these constants and adapt them to 
other languages – without any modifications of the existing application! 

 

Figure 4.1-1: Restore Factory Settings Confirmation Panel 

As an alternative you can use the Browser to help you find existing constants easily. 

�  In the Gallery window, switch to the Browser view and type in panels  in the 
Search edit field. Press Enter to apply the filter and you will see all matching 
members available in the current project. 

�  Now in the tree branch Constants you will find the constant Panels::Yes.   
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Figure 4.1-2: The Browser view with set filter to 'panels' 

�  Drag the constant over to the Inspector property list, which momentarily should 
display the properties of our new confirmation panel object. In case the 
confirmation panel is not currently selected, drag the mouse over its brick for a 
second until it gets selected. 

�  Drop the constant right on the property Button1 of the selected confirmation 
panel. Do the same again with the constant Panels::No and drop it on the 
property Button2. You can see, that the Browser view can be used as the source 
for the editing. 

Next thing we have to do is to connect the confirmation panel to the menu item 
'Restore Factory Settings'. When the user activates the menu item, the message 
panel should be displayed automatically. You might already have guessed that: You 
will not have to write code for that!  

�  Just change the property OnActivate of the 'Restore Factory Settings' menu item 
to the expression ConfirmationPanel.Show . Because the Show method of 
the message panel utility class is a slot method, it is ‘pin-compatible’ with the 
OnActivate property just like a plug and a socket. 

�  Navigate back to the Application and start the Prototyper. In the Prototyper press 
the key Ctrl+M to open the man menu. Then in the menu select the menu item 
'Restore Factory Settings'. Our prepared message panel should appear now. 

The other two flavors of message panels work exactly the same way as we the 
confirmation panel. 

And here is what we learn about message panels: 
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�  Message panels are instantly ready-to-use; you only have to specify a caption 
and message text. 

�  The size of a message panel will be automatically adapted to meet the 
requirements of caption, message text and buttons. 

�  Message panels can be connected to menus without a single line of Chora 
code. 

�  Common captions like Yes, No, Cancel, etc. are predefined. The Mosaic class 
library already makes available frequently used constants. 

�  If desired, you can adapt these constants to other languages. For this you will 
need to derive a variant of the particular constant and modify its values. 

Implementing Logic for the Message Panel 

In this step we will implement some UI logic to the message panel which is to be 
processed, when the user activates the Yes button (Button1). 

Message panels have the slot properties OnButton1, OnButton2, etc. to allow 
reacting on a user decision. There you can apply slot methods, which get signaled as 
the user activates the corresponding button. In our example we will assign a slot 
method to the OnButton1 property in order to perform the desired 'restore settings to 
the factory defaults' operation.  

�  Navigate to the Composer with the MainMenu class. In the class add a new Slot 
Method and rename it to RestoreSettingsSlot . 

�  Assign the new slot method to the property OnButton1 of the ConfirmationPanel. 
Double-click the slot method to open it in the Editor window. Now, just for 
demonstration purpose of the panel’s behavior, add the following code (Figure 
4.1-3): In the real implementation, this method would perform the necessary 
steps for the restoring the factory defaults: 

 

Figure 4.1-3: The implementation of the RestoreSettingsSlot method 

�  Navigate back to the Application Composer and start the Prototyper to observe 
our change. Open the main menu by pressing the key CTRL+M and activate the 
'Restore Factory Settings' menu item. Now in the message panel select the 
button 'Yes' and press the key Enter. As you can see, a trace message is 
displayed in the Embedded Wizard Log window. In the real implementation, the 
settings will be restored now. 

We find one design-weakness in our panel: to avoid accidentally activation of the 
'Yes' button (often users tend to not reading before acting), the 'No' button should be 
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selected by default. This is easily accomplished using message panels; they have a 
property DefaultButton for this task.  

The number assigned here will specify the button, which is to be automatically 
focused when the panel becomes active. To select the first button this property has 
to be set to 1, to select the second button 2 and so on. 

�  Navigate back to the MainMenu Composer (you remember, you can navigate 
back to the previous Composer view by using the keys Ctrl+Shift+F6) and change 
the value of the ConfirmationPanel property DefaultButton to 2. 

�  Navigate back to the Application (use again the Ctrl+Shift+F6 keys) and restart 
the Prototyper in order to test the changed behavior. You will see that this time 
the 'No' button is highlighted by default. 

By thoughtfully assigning a default button, your user interface can prevent users from 
accidentally doing a fatal choice. 

What we learn: 

�  It is easy to apply logic to the activation of a message panel 

�  A default button can be specified easily 

The AutoShow Feature 

You might have wondered what the message panel’s property AutoShow could be 
good for. The answer is simple: If set to true , the panel will be shown automatically 
right after the helper object has been created. 

This means by using the AutoShow property you will not have to explicitly signal the 
Show slot. The Show / AutoShow feature are specialties of the helper objects for the 
message panels. But nevertheless, if desired it is up to you to implement your own 
helper object for displaying any kind of your own panels. 

4.2. Dynamically Creating a Message Panel 

Message panels can not only be opened by using the helper objects as described in 
the chapters above. They can also be created, set up and opened from Chora code 
directly. In this case you would have to create a new instance of the 
Panels::MessagePanel class, initialize its Caption, Message and Button property as 
required and invoke the panels Open() method. Please note, that in this case no 
helper object is involved in this process. The code will work directly with the 'real' 
message panel. 

The following example demonstrates how a confirmation message panel can be 
created and used dynamically. We create a Message Panel to ask the user if he 
really wants to delete an item from his movies archive: 
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Figure 4.2-1: Dynamically creating a message panel 
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5. Interconnections 
In the previous chapters, we learnt how to design essential parts needed to build a 
UI application with panels and menus. We have learnt that there is not too much 
work to be done because the ready-to-use components are design to be used with 
very little effort. 

Now it is time to discuss, how panels and menus can communicate with the back-
end part of an application. It is also important to learn to know how the panels and 
menus communicate among each others. 

You have already learnt the easiest way to interconnect panels and menus in the 
previous chapter: to implement the required logic directly in their slot methods. By 
means of these methods you can execute arbitrary Chora code and access menu or 
panel components as well as others easily (remember the 'Color Selection' panel 
example). Slot methods even allow you to directly execute invocations to the 
middleware, the operating system or to access the hardware by applying the 
native()  statement. 

For example in the 'Picture Settings' menu we could assign a slot method to each of 
the slider items, which calls a 'C' function of the middleware in order to immediately 
change the settings. We will not implement a full-featured application on that topic, 
but only demonstrate a simple example. Assumed, whenever the value of the 
'Contrast' slider item is being changed, the fictive function Middleware_SetContrast() 
should be invoked. For this purpose the slot method of the 'Contrast' slider item 
would be adapted by the following code (Figure 4.2-1): 

 

Figure 4.2-1: Exemplary implementation of an invocation of a native ‘C’ middleware function 

Please remember that native()  statements will not work in the Prototyper. To 
avoid error messages, the relevant code passage is put inside a pair of preprocessor 
directives $if !$prototyper / $endif . 

Now there are some advantages and disadvantages coming along with this kind of 
communication. The major advantage is: 

�  Very fast and easy implementation of the access to the back-and of the 
application. 

The major disadvantages are: 
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�  These connections are rigid and inflexible. 

�  The dependency is increasing for every platform. 

�  The implementation is spread over all menus and panels used in the 
application, which makes it inflexible and hard to maintain. 

So we come to the conclusion that it would be a better idea to separate the back-end 
logic from the panels and menus UI implementation. The panels and menus should 
only implement the logic required for the user interactions. 

The retrieval and appliance of states in the hardware, middleware or other lower level 
application modules (i.e. driver and API interfacing) should be done in a separate, 
centralized back-end part of the application. 

The quality of the separation of UI and the back-end of the application is significant 
for the reusability and customization of UI applications. Now, how could such a 
separation be realized? There is no ultimate, omnipotent solution. That is because 
the solution always depends on the particular application. 

We will discuss the possibilities of classification in detail in the following sections. 
Here is a short overview: 

�  Application of Properties . There has to be defined a corresponding property 
for each setting in a panel or menu. This set of properties defines a clear 
interface, by which each setting can be preset or read from the back-end part 
of the application for doing data exchange. The panel or menu does not know 
about where the data comes or is retrieved from. 

�  Application of the Courier Protocol . This protocol defines a simple 
interface, which allows generic containers (courier objects) to be passed to a 
menu or panel to be used to e.g. initialize its items or widgets. The same way 
the values changed by the user can be returned in the courier object to the 
owner of the panel or menu. With this attempt, the Panel or Menus again has 
no knowledge about where the data is coming from or going to (i.e. does not 
directly interface with the applications back-end modules). 

�  Application of the Controller/View Approach . The Controller/View 
Approach is an advanced technique for separating UI-front-end and the 
application's back-end. This technique is based upon special Chora language 
constructs. These language means automatically mediate between views (e.g. 
menus and panels) and controllers (middleware, hardware and other none-UI 
modules). 

Now, let us get into detail in the following sections. 

5.1. Properties Interface 

To refresh your mind, properties – other than variables – are coming along with 
onget and onset methods. By this means you can enable your code to react on 
setting a property as required or as a value of a property is read. To apply a property 
interface to panels or menus, each of the items or widgets values should have their 
property counterpart in the menu or panel. 
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To see how a property interface looks like in practice lets go for an example. We are 
going to extend the 'Color Selection' panel from 2.4, which serves as a good starting 
point for demonstrating a property interface. In this panel the user can inspect and 
change a color value, so Color is going to be the property we want to make available 
to the outside of the panel. 

The value of this color property should correspond to the current setting in the panel. 
When the property is evaluated it returns the currently set color value. If the value of 
the property is changed the sliders positions should be set appropriately. 

�  Open the project 
Tutorial\Interconnections\Chapter5_1\Example.ewp  from the 
accompanying files. 

�  Navigate to the Composer of the 'Color Selection' panel. Now from the Gallery 
folder Default drag & drop a new Property to the panel and rename it into Color . 

�  In the Inspector change the attribute Type of the new property to color  and then 
restore the Default attribute of the property by clicking on it and pressing the key 
Ctrl+R. 

 

Figure 5.1-1: 'Color Selection' panel extended by a Color property 

�  Open the OnSetColor method in the Editor for the by double-clicking the method 
and change the implementation as following (Figure 5.1-2): 
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Figure 5.1-2: The implementation of the OnSetColor method in 'Color Selection' panel 

As you can see, first of all, the three sliders are disabled if the alpha component of 
the new color value is set to zero (completely transparent). Next the Transparency 
select box’s selected item is determined by checking the alpha value against 0, 128  
(semi-transparent) and other values (opaque). Then the values of the Red, Green 
and Blue slider items are set up, by assigning the values of the corresponding color 
component. Finally, the PreviewArea’s color is updated with the new value. 

�  The implementation of the OnGetColor method is much easier; we just return the 
current value of the PreviewArea’s Color property (Figure 5.1-3): 

 

Figure 5.1-3: The implementation of the OnGetColor method in 'Color Selection' panel 

The panel is ready-to-use now and does not have any dependency to the other parts 
of the UI application. The panel can be used anywhere, where the user should be 
able to change a color value. For example, the user could use the panel to change 
the background color of the complete application. 

The Application class already inherits a Background rectangle from its super class 
Core::Root. When opening the 'Color Selection' panel its Color property has to be 
initialized with the current color of this Background rectangle. Therefore the code for 
opening the 'Color Selection' panel must be adapted. 

�  Navigate to the Application class and adapt the HandleEvent() method to the 
following code. We add the green indicated line, which sets the panels Color 
property to the color value of the applications Background rectangle (Figure 
5.1-4): 
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Figure 5.1-4: Adapted implementation of the HandleEvent() method in the Application class 

�  Now start the Prototyper and press Ctrl+Y to open the panel. As you can see, the 
previous area of the panel appears transparent and the sliders are disabled. This 
is because the color of the Background is transparent at the moment. Navigate to 
the 'Transparency' select box to change the transparency selection and enabled 
the sliders. 

Reading a Property from Outside 

When activating the Ok button nothing happens; the screen color remains as is. This 
is because the panel does not know anything about the Background rectangle. This 
is the desired behavior, because we wanted to separate the UI from the back-end. 
Instead, the owner of the panel has to read the changed color value when the panel 
is being closed and set it as the new color of the Background rectangle. In our case 
the owner is the Application. 

This can be done by assigning a slot method to the panels OnEndModal property. 
When the panel is closed, the applied slot method will receive a signal and that’s a 
perfect time for our application to read back the changed color value. 

�  Navigate to the Application. Add a new Slot Method from the Gallery folder 
Default and rename it to ChangeBackgroundSlot .  

�  Open the new slot method and add the following code ( 

�  Figure 5.1-5): 

 

Figure 5.1-5: The implementation of the ChangeBackgroundSlot method in the Application class 

In Chora the slot methods provide an optional, hidden parameter sender. This 
parameter does refer to the object, from which the signal to the slot method has 
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been sent. In case of a slot method assigned to the panel's OnEndModal property, 
the sender is the panel itself, so we can use sender to access this panel. First we do 
to cast sender from the generic object type to our Example::Panel class. After that 
we can access the property interface of the panel and retrieve the value in its 
property Color.  

�  �Finally we only have to extend the HandleEvent() method by another line of code 
for assigning the ChangeBackgroundSlot to the panel's OnEndModal property 
(Figure 5.1-6):  

 

Figure 5.1-6: Adapted implementation of the HandleEvent() method in the Application class 

�  Start the Prototyper again. Press Ctrl+Y to show the 'Color Selection' panel. In 
the panel change the color and press the button Ok. 

As you can see now the background color of the application is changed after the 
panel is closed. But as you might also see is that the same thing happens when you 
activate the Cancel button, which is not really the behavior we want.  
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Evaluating the Modal Result 

Now is the time to discuss the argument, which can be passed to a menus and 
panels Close() method. In the previous chapters we always called Close() passing 
null. 

By passing an argument to the Close() method, the panel or menu is able to provide 
a result to the owner of this panel or menu. Before the Close() method closes the 
panel or menu, it stores the passed object in its own property ModalResult. This 
property can then be evaluated directly in the implementation of the assigned 
OnEndModal slot method. In this manner the slot method can e.g. determine why the 
panel or menu has been closed. 

 

Figure 5.1-7: Evaluating ModalResult 

So if the owner of the panel needs to evaluate whether the panel has been closed by 
pressing the Ok or the Cancel button, we will have to make use of the argument in 
the panels Close() method first of all. 

�  Navigate to the 'Color Selection' panel and double-click the brick CloseSlot to 
open the Editor. Change the implementation as following (Figure 5.1-8): 

 

Figure 5.1-8: Updated implementation of the CloseSlot method in panel 

In the first step of the CloseSlot method we evaluate the sender parameter in order 
to determine who has sent the signal: the Ok button or the Cancel button. If the slot 
method is being signaled from the Ok button we provide this (the panel itself) as the 
result argument to the Close() method call. As a convention the Close() method 
should always be passed null as argument for indicating cancellation or abortion. 

So this is how a panel provides a result object to its owner. Now let us see how the 
result can be retrieved on the owner’s side.  

�  Navigate to the Application Composer view and open the slot method 
ChangeBackgroundSlot for editing. Add the indicated line to the implementation 
(Figure 5.1-9): 
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Figure 5.1-9: Adapted implementation of the ChangeBackgroundSlot method in the Application class 

As you can see, the only thing interesting for us now is, if the panel’s ModalResult 
property is null or not to decide whether the panel was closed accepting or discarding 
the changes. If the panel has been closed by pressing the Ok button, the 
ModalResult property will refer to a valid object. Only in this case we update the 
background color, otherwise we leave it as it is. 

�  Another improvement is done - start the Prototyper again and test the color 
selection panel. Now, the background should change its color only when the user 
has closed the panel by pressing the button Ok. 

The core insights we learnt are: 

�  The background color is now only changed, if the Ok button is activated 

�  When closing a panel we can pass a result argument. This argument can later 
be evaluated by the owner of the panel, e.g. from within the slot method 
attached to the panels OnEndModal slot property. In the slot method we can 
then e.g. decide if the panel was closed by accepting the changes and as a 
conclusion store them or not. 

�  By evaluating the sender argument in the slot method CloseSlot, we could 
distinct which button signaled the slot and therefore could decide whether to 
pass this as an argument to the Close() method or null. 

�  The ModalResult / OnEndModal – mechanism is also realized for menus in 
the very same fashion. 

Summary 

The major benefit of using the property interface approach is that it is a clear 
interface, recommending the implementation of a property for each value needed for 
the interconnection. 

These properties can and need to be explicitly set up (preset) by the owner of the 
panel. In principle the properties can be evaluated at any time. Usually this is done 
only when e.g. a panel or menu is closed. 

If it is required to read the property values from a panel or menu while its lifetime, it 
has to send a signal to its owner as soon as a change occurred. In this manner the 
owner can evaluate the affected properties immediately. The necessary 
implementation is not included in the panels or menus concept, but can be realized 
very easily. 

One disadvantage is that this kind of communication is not applicable for complex 
menu systems, consisting of the main menu and sub level menus. Usually, the sub 
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level menus are created automatically by the main menu. In this case the owner of 
the main menu has no possibility to access the properties of these sub level menus. 

As a conclusion, this approach of interconnection mainly is suitable for developing 
'settings panels', which are applying changes after the user accepted them e.g. by 
pressing an Ok button. 

5.2. Courier Protocol 

The concept of Courier Protocol is based on data objects which are used to transport 
data between a UI component and its environment. The courier may transport any 
kind of data, a simple string or a complex data row from a database.  

To perform the data exchange, panels and menus provide two methods GetData() 
and SetData(). The method GetData() is called in order to retrieve the current data 
from a panel or menu. The method SetData()in contrary does the opposite job: It is 
called in order to assign new data to a panel or menu. In both cases the affected 
data object is passed in the single argument of the GetData() and SetData() method. 
In the body of the methods, the fields of the passed data object can be accessed or 
they can receive new values. 

 

Figure 5.2-1: Courier dataflow 

Before we can start using the Courier Protocol we have to implement a new courier 
class. This class should contain a set of variables for storing the exchanged 
information. Instances of this class will serve as the couriers. 

Implementing a Courier Class 

In this section we will extend the 'Picture Settings' menu by the Courier Protocol. The 
menu consists of five items for setting up contrast, brightness, color, format and 
scroll. To be able to transport the values of these items, we will first of all need to 
implement a courier class with five variables. We need one variable for each item 
value. 

�  Open the project 
Tutorial\Interconnections\Chapter5_2\Example.ewp  from the 
accompanying files. 
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�  Ensure the unit Example is opened in the Composer. From the Gallery folder 
Default folder drag & drop a new Class and rename it to PictureData . 

�  Next open the PictureData in the Composer, by double-clicking its brick and add 
five variables from the Gallery. 

�  By default the new variables have the type int32, which is fine for our purpose. 
The type of a variable is determined by its attribute Type, which can be inspected 
and changed in the Inspector window. 

�  Now rename the variables into Contrast , Brightness , Color , Format  and 
Scroll . The following figure demonstrates it (Figure 5.2-2): 

 

Figure 5.2-2: PictureData courier class with 5 variables 

Implementing the GetData() and SetData() Method 

�  Navigate to the Composer of the PictureControl menu. There we will have to 
implement the GetData() and SetData() method. Because these methods are 
inherited from one of the base-classes, you will find them in the Inspector 
member list. 

�  Override the methods GetData() und SetData(). You can remember, to do this 
drag & drop the method from the Inspector into the Composer while holding down 
the keys Ctrl+Shift. 

�  First we are going to implement the GetData() method. Double-click its brick to 
open it within the Editor. This method will be used to store the current state of the 
menu in a PictureData courier object by assigning the values of the menu items 
to the corresponding variables of the courier object. This is how we do it (Figure 
5.2-3): 
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Figure 5.2-3: Implementation of the overridden GetData() method in the PictureControl menu 

It is a part of the Courier Protocol that in the invocation of GetData() the parameter 
may be null. In this case the method has always to create an own instance of the 
desired courier object and return it. 

�  Next we implement the SetData() method, which is used to set up the menus 
state, i.e. the menus items. Double-click its brick to open it in the Editor and add 
the following implementation (Figure 5.2-4): 

 

Figure 5.2-4: Implementation of the overridden SetData() method in the PictureControl menu 

The SetData() method does exactly the opposite of the GetData() method: It 
initializes the menu items with the values from the courier data variables. If the 
passed courier is null or if it is of an unexpected type, the items will not receive any 
initializations. 

The menu part of the Courier Protocol implementation is done with this. The 
implementation of the GetData() and SetData() method is all we need to do to allow 
the menu to exchange data with the outside world. 

Now we have to ensure that there is an instance of our courier existing somewhere in 
our application. This instance is responsible for persistent storing the picture settings 
information (contrast, brightness, etc.) and will be used to exchange them with the 
'Picture Settings' menu. The most suitable object in our example is the Application 
class itself. Because it is the root object of our application, it will always exist and 
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therefore any aggregated object will live as long as the Application object lives itself. 
I.e. data stored there will not get lost, but persist while the instance is running. 

Passing a Courier to a Menu 

�  Ensure the Application class is opened in the Composer. In the Gallery window 
switch to the Browser view and type picturedata  into the Search edit field. 
Now, the Browser will only display the class Example::PictureData.  

�  Click on the found Example::PictureData class and drag & drop it into the 
Composer while holding down the keys Ctrl+Shift. As you can remember from the 
first tutorial, this operation causes Embedded Wizard to create an object of the 
dragged class. The object is embedded within the Application now. 

This object will serve as a container for the picture data of the 'Picture Settings' 
menu. To realize this that object has to be passed to the main menu when it is 
opened by its Open() method. 

As you can remember from the previous chapters, the method Open() expects two 
parameters. The first one specifies the owner, where the panel or menu should 
appear. The second parameter exists for data exchange purpose. If the Open() 
method has been invoked with an object in the second parameter, the method will 
pass this object automatically to the SetData() method. In this manner the SetData() 
method can perform all the necessary steps for initializing the panel or menu with the 
data from the object. 

Additionally, the method Open() stores the passed object in an internal variable. 
When the menu or panel is about to be closed again, the stored object is passed to 
the GetData() method in order to request the panel or menu to save the changes 
back to this object. 

�  To do what is necessary, we have to adapt the Open() call in the method 
HandleEvent() of the Application class. Ensure the method is opened in the 
Editor and change the code as indicated (Figure 5.2-5): 
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Figure 5.2-5: Adapted implementation of the HandleEvent() method of the Application class 

�  Now start the Prototyper again, open the main menu, navigate to the 'Picture 
Settings' submenu and change some of the values. Close the menu and open it 
again. 

The core insights this example and further information: 

�  The changed values in the 'Picture Settings' menu are restored when we 
reopen it. 

�  Because the PictureData object exists for the lifetime of the Application 
instance, its content remains persistent. 

�  The menu automatically wrote back the changes to the PictureData courier 
object when it is closed and restored the value settings when it is opened 
again by having implemented the GetData() and SetData() method part of the 
Courier Protocol. 

�  This mechanism also works for nested menus, because the courier data 
object is passed from the main menu to its sub-menus automatically. 

Please be also aware, that saving the settings back to the courier only works, when 
the panel or the menu has been closed by calling the Close() method with an 
argument different from null. If null is passed, it is assumed that the user wishes to 
discard the changes, so the method GetData() is not invoked.  

Because the PictureData courier class stores the settings for contrast, brightness, 
etc. in variables, there is no way to bind them to the back-end of the application in an 
appropriate way. Variables serve only as stupid data storage. There is no possibility 
to perform any execution when the value of a variable should be read or when it will 
be changed, so variables are not a perfect choice for this application. 
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But that is no big problem - we can use properties instead of variables and utilize 
their onget- and onset-methods in order to adapt the state of the middleware 
accordingly to the state of the sliders in the 'Picture Settings' menu. 

Improving the Courier Class 

What we have to do is to remove the variables we created in the previous chapter 
and create properties with the same names and data type int32 as a replacement. 

�  Open the project Interconnections\PropertiesInterface\ 
ImprovingTheCourierClass\Example.ewp  from the accompanying files. 

�  Navigate to the PictureData class and in the Composer select the 5 variables. 
Press the key Del in order to delete the selected variables. 

�  From the Gallery folder Default drag & drop 5 Properties. Arrange the properties, 
so the PictureData class does look like this (Figure 5.2-6): 

 

Figure 5.2-6: The PictureData class after the variables have been replaced by the properties 

�  As an example for all five properties, here is how the OnSetContrast and 
OnGetContrast methods are implemented. Adapt the implementation of these 
methods (Figure 5.2-7). For demonstration purpose these methods only print a 
trace message in the Log window. 

    

Figure 5.2-7: Dummy implementation of the couriers properties OnSet and OnGet methods 

�  Please complete the onget- and onset-method implementation for the remaining 
four properties the same way it is done for the property Contrast. 
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�  Navigate back to the Application Composer window and start the Prototyper 
again. What you will see is that whenever the menu is opened, there will be a 
trace in the Log window for each property: “Get Contrast” , “Get 
Brightness” , etc. When the menu is closed again, the traces from the 
corresponding onset-methods appear in the Log window. 

This is what we learnt here: 

�  When opening or closing the menu you will recognize the traces in the Log 
window. These traces demonstrate that the properties are accessed correctly 
when their values are read or written. 

�  Instead of the traces which served only for demonstration purpose we could 
realize any other functionality, as for instance the connection to the 
middleware by applying the native() statement inside the onget- and 
onset-methods. Here is one example for how you could realize middleware 
write access for the contrast setting by invoking a fictive 'C' function 
Middleware_SetContrast() (Figure 5.2-8): 

 

Figure 5.2-8: Accessing the middleware from a properties OnSet method 

�  Couriers can either be made up of variables or properties. Variables are only 
useful for storing information. Properties additionally allow the implementation 
of access logic. 

�  A menu or panel does not have direct access to the back-end functionality. So 
the menu or panel is clearly separated from the outer world by applying a 
courier object. The implementation of the courier object can be freely changed 
without having to adapt the menus or panels implementation. Vice versa, the 
menu can be changed or restructured without having to adapt the courier 
implementation. 

�  Saving the changes done in a panel or menu is done only when closing it. As 
long as the menu or panel is opened changing a value does not instantly 
result in saving the new value in the courier. This is the essential behavior of 
this approach. 

The fact that saving the data is only done when closing could be considered as a 
disadvantage, because in many situations, you might need to store a change directly 
or to give instant feedback of a change done in UI (e.g. when changing of the volume 
level). 
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Because of this, the Courier Protocol is especially suitable for situations that require 
data changes to be applied only at the moment the user accepts changed settings by 
hitting an Ok button on a panel or closing a menu. 

Using a Courier in a Panel 

The approach of using the Courier Protocol is very useful to store attributes of a 
show scheduled or recorded on a personal video recorder application (PVR). These 
could be packed in a courier and passed to a panel, which allows the user to change 
e.g. show title, genre and auto-delete flag. Only after the user accepted the changes 
by selecting 'Ok' or 'Apply' button, that changes are updated in the courier object 
from the UI elements. In the second step the slot method assigned to the 
OnEndModal property of the panel can store the made changes back to the file 
system or directly within a database. 

We are going to demonstrate that by an example of a PVR settings panel. 

�  Ensure the unit Example is opened in the Composer. From the Gallery folder 
Default drag & drop a new Class into the unit. Rename the class MovieData .  

�  Open the MovieData class in the Composer and add three variables Name, 
Genre  and Protected . In Inspector set the data type of the variable Name to 
string  and the data type of the variable Protected to bool . The type of the 
variable Genre remains unchanged int32. The data type of a variable is available 
in its attribute Type.  

�  Restore the Default attribute of each variable by clicking on the variable, selecting 
the Default attribute and pressing the key Ctrl+R. 

�  Next add a Slot Method to the class and rename it to SaveSlot . The task of this 
slot is to take care for the storage of the MovieData variables to an underlying file 
system or database. Double-click the slot methods brick and change its 
implementation to this (Figure 5.2-9). For demonstration purpose we will just trace 
a message: 

 

Figure 5.2-9: Dummy implementation of slot method SaveSlot 

�  The courier class is ready. Now navigate back to the unit Example. As you can 
remember from the first tutorial, you can do this in a convenient way by using the 
shortcut Ctrl+Shift+U. 

�  From the Gallery folder Panels add a new Panel to the unit Example and rename 
it to MoviePanel . Open the panel in the Composer and add the following 
widgets to it: EditField, SelectBox, CheckBox and two PushButtons. 
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�  Rename the edit field to Name, the select box to Genre , the check box to 
Protected  and the both two button to Ok and Cancel . Then set up the panel 
layout, add the additional labels and change the caption of the buttons as 
displayed below here (Figure 5.2-10): 

 

Figure 5.2-10: Draft layout of the MoviePanel 

�  Usually in a real system the Genre select box should display a list of any 
available kinds of genre. For demonstration purpose it will be initialized with a set 
of 'hard-coded' items. Select the select box Genre and change the value of its 
property Items to “Thriller\nAdventure\nScience 
Fiction\nComedy\nDrama” . Don't forget the double quote signs! 

�  Add a new slot method to the panel and rename it to CloseSlot . Assign this slot 
method to the property OnActivate of the Ok and Cancel push button. Then 
change the code of the method as follows (Figure 5.2-11): 

 

Figure 5.2-11: The implementation of the CloseSlot method of the MoviePanel 

�  In the next step we will override the methods GetData() and SetData() as learnt at 
the beginning of this chapter. Here is how the SetData() method should be 
implemented like (Figure 5.2-12). Within this method the widgets Name, Genre 
and Protection are initialized accordingly to the values of the corresponding 
variables from the courier object: 
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Figure 5.2-12: The implementation of the SetData() method of the MoviePanel 

�  The GetData() counterpart should be implemented like this (Figure 5.2-13): 

 

Figure 5.2-13: The implementation of GetData() Method of MoviePanel 

That’s all we have to do in order to implement a settings panel for our PVR. Next we 
have to integrate it into the application class. 

�  �Navigate to the Application Composer and ensure the method HandleEvent() is 
opened in the Editor. We want, that our new MoviePanel is opened when the 
user presses the Red key on the remote (Ctrl+R on PC), so we have to add the 
indicated lines of code to the HandleEvent() method (Figure 5.2-14): 
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Figure 5.2-14: Extended implementation of the HandleEvent() nethod of Application 

Within the method we start with creating a new courier object data of type 
Example::MovieData and initializing its members with some sample values. This 
object is passed then to the panel in the Open() call.  

In a real world scenario, we would not initialize the data object with hard coded 
values, but we rather will have to retrieve this information from a file or database 
entry. 

When the panel is closed again we want the slot method of our courier object to be 
invoked. Therefore we assign the data’s SaveSlot method to the panels 
OnEndModal property. This way the courier object would be able to save its changed 
data back to the database or file system as soon as the panel is closed. 

�  Start the Prototyper and open the panel by pressing Ctrl+R. Change the values 
and close the panel again by selecting and activating the button 'Ok'. 

The core insight of this example is: 

�  When closing the panel, the applied changes are stored in the courier and the 
MovieData courier’s SaveSlot method is executed automatically. The courier 
can then store its contained data to a file or database or just process the data. 
As an example we added a trace message, which is output to the Log window, 
whenever this courier’s slot method is executed. 
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Summary 

The Courier Protocol mechanism is working similarly to the Property Interface 
approach in 5.1. The main difference is that by applying the Courier Protocol, we do 
not have to read the changed information manually from the properties. The Courier 
Protocol also provides a more sober way to separate and encapsulate the back-end 
from the UI components. 

Other than with the Property Interface approach, the Courier Protocol solution is also 
applicable to menus and submenus. In this manner the main menu passes its courier 
object automatically to the sub-level menus. All menus can access the data stored in 
the courier object. 

A common behavior of both approaches is that they are not supporting direct 
feedback, e.g. if a contrast slider value is changed on a picture settings panel, there 
will not be a response in terms of the picture changes its contrast immediately. The 
changes are only applied when a panel or menu is being closed. 

We will learn a way to realize instant feedback in the next chapter "Controller View 
Approach". 

5.3. Controller View Approach 

The Controller View Approach is a new Chora feature introduced in Embedded 
Wizard version 4.20. This approach allows the synchronization of values among 
multiple views, representing the same data. 

Views are used to present the data of an underlying data provider. They are 
responsible for acquiring the data, presenting it, handling the interactions and 
updating the presentation whenever changes are applied to that data. A view can be 
many things, e.g. a widget, a menu item or any object representing a data value. 
Generally speaking, the views represent the application front-end. 

The controller administrates the views and controls the data flow within the 
application. Generally speaking, the controller is the application back-end logic. 
Usually the controller is a simple Chora object containing several properties and 
implementing the corresponding onget- and onset-methods. 

The Controller View mechanism is based on the both Chora concepts: observers and 
property references. Observers provide an infrastructure for transmitting signals. 
References allow linkage to the property of another object in order to 'remote' access 
(read/write) the property, without having to know anything about this object.  

For the connection purpose the widgets and menu items provide an Outlet property, 
which is of the reference type corresponding to the type of the widgets content (e.g. 
a slider represents an int32 value, so its Outlet property is of type ^int32). 

By assigning a property to the Outlet, a connection between the widget and the 
property is established automatically. After this the widget is able to read and modify 
the referred property in response to user interaction. If the property has been 
changed outside the widget, the widget will receive a notification so it react to it and 
update its presentation. 
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Figure 5.3-1: Controller View approach 

There is another new feature in Chora coming with Embedded Wizard version 4.20: 
Automatic Objects or short 'autoobjects'. This type of object is allowing exactly one 
instance a time, which is globally accessible from everywhere inside the application. 

Because of this, they can serve as global controller objects. Used that way, such a 
controller incorporates a single and unique interface accessible by any widget in the 
application - no matter where it is. 

A controller class in the simplest form is a Chora class with one ore more properties 
and their onset- and onget-method implementations. Within the onset- and onget- 
methods the middleware can be accessed or any other kind of back-end logic can be 
executed. The controllers are not restricted to be used for the access the 
middleware. 

Auto objects can only be created by dragging the object's class from the Browser 
view and dropping the class into a unit by holding down the Ctrl+Alt keys. The 
attributes and the properties of an auto object can be inspected and modified in the 
Inspector. Once created, auto objects appear in the Browser view as child nodes 
under the node Auto objects.  

All these aspects of the Controller View approach will become easier understandable 
when demonstrated in an example. We will - starting from a project file – develop the 
controller and the view. In this example we are going to extend our menu system by 
a new 'Audio Settings' sub-menu. This sub-menu is going to act as a view, 
connected to the controller object. 

Creating a Controller Class 

First of all we have to create a new AudioControllerClass. This class can be 
compared to a driver interface. In practice the driver should perform the necessary 
calls to the underlying middleware API for querying and setting all TV sets audio 
properties. Our example controller will representatively provide interfaces for the 
accessing the volume, treble, bass and mute values. 
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�  Open the project 
Tutorial\Interconnections\Chapter5_3\Example.ewp  from the 
accompanying files. 

�  Ensure that the unit Example is opened in the Composer. 

�  From the Gallery folder Default add a new Class and rename it to 
AudioControllerClass .  

�  Open the new class in the Composer and add four properties. Change the 
property names to Volume , Treble , Bass  and Mute .  

�  In Inspector change the data type of the property Mute to bool . The properties 
Volume, Treble and Bass should remain their default int32 data type. 

�  Now implement the onget- and onset-methods the way it is exemplarily shown 
here for the property Volume (Figure 5.3-2): 

  

Figure 5.3-2: The implementation of OnGetVolume and OnSetVolume method of the AudioControllerClass 

Instead of the traces, which only serve as dummy implementation, the real world 
implementation should access the middleware, i.e. call a 'C' function to retrieve or set 
the current volume level. 

The controller class is finished now. Next we have to create an auto object of this 
class. The auto object will be the one and only instance of this class in the whole 
application system to control audio settings. Any widget or menu item referring to an 
audio setting must access the middleware via this interface to guarantee the 
consistency of the displayed data. 

Creating an Auto Object 

�  Ensure that the unit Example is opened in the Composer. 

�  In the Gallery switch to the Browser view and locate the controller class 
Example::AudioControllerClass. 

�   From the Browser view drag & drop the AudioControllerClass class into the unit 
Example while holding down the keys Ctrl+Alt (notice that the mouse pointer 
shows a little ‘i’-symbol to indicate this drag & drop mode). A new auto object 
brick should appear. Rename the new object to AudioController  - the 
controller now is ready to use. 
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Figure 5.3-3: Auto object instance of the AudioControllerClass 

In the next step we are going to create the new submenu 'Audio Settings', which will 
look like this (Figure 5.3-4): 

 

Figure 5.3-4: 'Audio Settings' submenu 

�  From the Gallery folder Menus add a new Panel Menu and rename it to 
AudioSettings .  

�  Open the menu in the Composer and change its Caption property to “Sound 
Control” . You remember, that the properties of the edited menu or panel are 
available after the member this has been selected in the Inspector. 

For your convenience we have already prepared the unit Example of this project with 
the required bitmap resources. We will use these bitmaps as icons for the menu and 
for the four items. 

�  Assign the bitmap resource Example::Audio  to the property Icon of the menu. 

�  Now add three slider items and rename them to Treble , Bass , and Volume . Set 
up the items Caption and Icon properties correspondingly. The corresponding 
bitmap resources are Example::Treble, Example::Bass and Example::Volume. 

�  Next add a check box and rename it to Mute . Set up its Caption and Icon 
correspondingly as well. 

�  Then add a separator item and last not least a 'Close Menu' item. Change the 
Caption of the close menu item to "Back to Main Menu" . The design of the 
menu should now look as in the screen shot above (Figure 5.3-4).  
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�  For a refinement we should set the values in the sliders properties SlideStep to 
10. The slider ranges are already set to 0 to 100  by default, which is fine for our 
purpose. 

�  Now we have to link-in the new sub-menu into the main menu system. To do this, 
navigate to the MainMenu class’s Composer.  

�  In the main menu select the item labeled 'Audio Settings' and set its property 
MenuClass to Example::AudioSettings . This will result in the menu item 
creating a new instance of that sub-menu automatically. 

�  You can now test the menu system. Navigate to the Application class Composer 
and start the Prototyper. Open the main menu by pressing the key Ctrl+M and 
select the item 'Audio Settings' to open the new sub-menu. 

The sub-menu is fully functional regarding the menu integration. What is still missing 
is the connection to the controller object. We will establish the connection right away. 

Connection to the Controller 

�  Navigate back to the Composer with our AudioSettings menu and select the item 
Treble.  

�  From the Browser view we can now locate the auto object AudioController we 
created earlier. Now drag & drop the object to the property Outlet of the selected 
item Treble. The full path to the auto object should appear in the Outlet property. 

�  Because we want to assign the property Treble of the auto object we will have to 
adapt the Outlet value to ^Example::AudioController.Treble . Please 
repeat the same steps for the Bass, Volume and Mute item correspondingly 
yourself. 

�  That’s it. The connection between submenu and the AudioController object is 
established. Navigate back to the Application Composer view and restart the 
Prototyper. Open the menu, change the audio settings and close it again. Reopen 
it again. You will observe that a trace message appears immediately when 
moving the slider thumbs. 

The key insights we learn from the example so far are: 

�  As soon as the submenu is opened the widgets and items automatically obtain 
the current values from the associated properties of the controller object. 

�  Each change of a setting immediately results in an update of referring 
controller value. The data storage is not performed only when the menu is 
closed. 

�  It is not required to implement Chora code to establish the connection 
between controller object and the menu items. 

�  The implementation of a controller class is almost identical to that of a courier 
class. The essential difference is that a controller class must be made up of 
properties. 
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�  A controller is a global auto object. Those auto objects are accessible from all 
over the application. This means they do not require any additional manual 
wiring. 

�  If no menu is using the controller auto object instance for longer time, any 
previously made settings will be discarded in our example.  

The reason for the behavior described in the last note is that the garbage collector is 
disposing the auto object if it is not used or referenced by another object anymore. 
Therefore the name 'auto' objects. 

If it is required that the auto object stays alive as long as the application is running, 
we have to take care that there is always a reference to this object existing. This is 
only required, if the controller should keep the data the whole lifetime of the 
application. In our example this is the case: the audio settings are stored in the 
properties of the controller. 

In practice there might be situations when the controller does not store data but 
routes forward each property access directly to the middleware. In this case it is not 
necessary to keep the controller object alive permanently. It is just getting created on 
demand and deleted right afterwards. 

To guarantee that the controller object is permanently existing, we can simply create 
a variable with the data type object in our Application class and assign the 
AudioController auto object to it, so there is always a reference existing and 
therefore the garbage collector will not reclaim the controller class instance. 

�  That is what we want to do next. Navigate to the Application Composer and add a 
new variable from Gallery folder Default. Rename it to AudioController , 
change its attribute Type to object  and set its attribute Default to the name of 
our auto object Example::AudioController . 

The AudioController auto object is now persistently available for the lifetime of the 
Application instance.  

�  Test the current development state in the Prototyper. Now the 'Audio Settings' 
menu does not forget its settings anymore. 

Connecting further UI Components 

Our project contains Volume popup menu we developed in the chapter 3.5. This 
popup menu allows changing the volume level, the same way as the Volume slider 
item in our 'Audio Settings' submenu. 

But that popup menu is still unconnected to our AudioController and therefore 
completely autonomous. So what we want to do next is connecting it to the 
AudioController. In this manner the popup will become available to change the 
volume level. 

�  Navigate to the Example unit and open the VolumePopup menu in the Composer.  
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�  Select the menu item Volume and assign the value 
^Example::AudioController.Volume to its property Outlet. This is all we 
need to do to establish the connection to our controller! 

�  Navigate back to the Application class and restart the Prototyper. Press Ctrl+M to 
open the main menu and navigate to the 'Audio Settings' submenu. You can still 
change the volume level with Left and Right keys.  

�  Keep the 'Audio Settings' menu opened and press the key Ctrl+PageUp or 
Ctrl+PageDown to bring up the volume popup menu. When brought up, the 
volume level in the popup menu will exactly match the level we set in the 'Audio 
Settings' submenu. 

�  Use the keys Ctrl+PageUp and Ctrl+PageDown to move the slider in the volume 
popup menu. As you can see, the changing the volume in the popup 
simultaneously results in a corresponding change in the item of the menu system! 

 

Figure 5.3-5: 'Audio Settings' submenu and 'Volume Popup' 

The key insights we learn from the example so far are:  

�  It is very easy to connect new menus with controllers. 

�  If several menu items are connected to the same property of a controller and 
the user changes one of these items, the other items are updated 
immediately. 

�  It is not required to implement Chora code to perform the updates. 

�  The same works for the widgets within the panels. 
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Outlets Revealed 

The Outlet property of widgets is not yet discussed in detail. Behind an Outlet there 
is a mechanism hidden, using the Chore’s observer technique. When a property 
reference is assigned to an Outlet property of a widget, a widget's own slot method 
will be registered as an observer by the given property reference. 

Whenever the connected property is changed, from that moment on, the slot method 
will be signaled to react on that change. In response to this the widget can refresh its 
appearance accordingly to the current value of the referred property of the controller. 

On the other hand the widget notifies all observers connected to that same property 
reference, whenever the user has changed the value of the widget. 

The Outlet can only be connected to a single property. If it is assigned a new, 
different property reference, a previous connection is resolved first by detaching the 
preexisting observer in case. 

 

Figure 5.3-6: Interactions between the menu items and the controller 

In the example shown in Figure 5.3-6 changing the value of either the slider of the 
popup or the slider in the menu item of the menu system will assign the new value to 
the referenced property. The audio controller synchronizes all connected outlets by 
notifying all attached observers. 

Using Observers 

To give you an easy example of how you can use observers, we are going to extend 
the previous example by additional observers. 

We want to keep it very basic to emphasize the aspect of observers. We will simply 
add two rectangles to the application, which will change their width corresponding to 
the values of the controller's properties Treble and Bass value. 

�  Ensure you have opened the Composer of the Application class. Add two 
Rectangle objects from Gallery folder Views. Rename one to Treble  and the 
other to Bass .  
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�  Set the Bounds property of the object Treble to <310,440,310,450>  and the 
Bounds property of the object Bass to <310,460,310,470> . 

Both rectangles are invisible now, because they have the width 0 by default.  

�  Next we add two Slots Methods from Gallery folder Default. Rename the first to 
TrebleSlot  and the second to BassSlot .  

�  Change the implementation of the both slot methods as follows (Figure 5.3-7 and 
Figure 5.3-8): 

 

Figure 5.3-7: TrebleSlot method implementation 

 

Figure 5.3-8: BassSlot method implementation 

These slots will be used to receive notifications from observers. Whenever one of the 
slot methods is signaled, it will update the width of the affected objects bounds. Now 
we will have to register the slot methods as observers of the appropriate properties 
of the AudioController object. We will do that in the Init method of our application, 
which is automatically invoked when the Application is instantiated. 

�  From the Gallery folder Default drag & drop a new Method. Rename it to Init  
and open it in the Editor. 

Usually an Init() method should not expect any arguments and the method should 
not return a value. To ensure this, we have to adapt the declaration of the method in 
the Editor window. 

�  In the Editor window press the keys Ctrl+Tab. A popup window should appear 
where you can see the declaration of the method as a list. In the list select the 
row with the argument aArg1 and press the key Del to delete it. Then select the 
row with the text 'method int32 Init' and press Del again. In this manner the return 
value of the method has been set to the type void. Press the keys Ctrl+Tab to 
close the popup with the declaration. 

�  Now change the implementation of the Init() method (Figure 5.3-9):  
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Figure 5.3-9: The implementation of the Init() method 

With the attachobserver  statement, we establish a connection between a 
property in the controller object and a slot method. After this is done, every change in 
the Treble or Bass property value in the controller will automatically result in a 
notification of the attached observers and as a consequence in the slot methods 
being signaled. 

�  Start the Prototyper and observe the result. Open the main menu and then the 
audio settings submenu. Now change the Treble and Bass values. 

Key insights of this compact example: 

�  It is very easy to create observers in an existing application. 

�  Slot methods are used as receivers for notifications when a value is changed. 

�  Observers can be used to control for various aspects of UI objects. 

Notes on Controllers 

Controllers are not restricted to communication with the underlying operating system, 
hardware or middleware. It is also possible to design controllers completely written in 
Chora. 

A controller is also not necessarily to be a global auto object. It is possible to create 
local controller classes instead, e.g. to be used in a menu or menu system or a 
panel. Further more, you can create controller class instances dynamically in 
runtime. 

It strongly advised to avoid translation of the aspects of middleware or OS interfaces 
exactly into controllers. Doing this would mean to create stiff dependencies on 
implementation specific details, which will make it hard to reuse an application or 
application modules in other platform. Therefore it is important to abstract such 
specific implementations and design a model to guarantee a highly flexible, reusable 
interface. 

By means of a thoroughly considered abstraction you will accomplish the benefit that 
controller interfaces can be applied for various different middleware, hardware or OS 
implementations without a need for adaptations of the application structure.   

E.g. the range (min, max) of a Volume property should never exactly reflect the 
range specified in a middleware module. Other module could use different ranges. 
The controller should be designed to constitute fix min and max values (e.g. min=0 
and max=100), completely independent of any underlying middleware modules 
specifications. The value translation should be done at the moment the value is 
passed or received from the middleware. 
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5.4. Summary 

The Controller View approach way is severely different from the Property Interface or 
the Courier Protocol approaches we discussed earlier. For sake of the Chora 
language statements attachobserver, detachobserver and notifyobservers the 
Controller View mechanisms are processed automatically. With the Controller View 
approach the effort necessary for designing and implementing an application is 
strongly reduced. 

As a quintessence we can conclude, that an application will make use of the different 
approaches in a combined way. To give an example, menus are more likely to use 
controllers to exchange data with the middleware, because they normally are 
designed to instantly give feedback. Whereas panels - by a rule of thumb - feature 
an Ok and Cancel fashioned way to accept or discard a whole set of settings and 
therefore might preferably use the Courier Protocol or the Property Interface 
approach. 
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6. Modification of Look & feel 
Until now, we have learned how we can create an application made up of the ready-
to-use widgets. In the next step it comes to learn about how the widgets used in the 
application can be given a different design and behavior. 

We have to understand the correlation between widgets and variants before we can 
dive into the topic. The first thing we need to know is about what variants are and 
how to use them.  

By deriving variants, we can create several different flavors that exist for the same 
class. E.g. for the PushButton widget there is both an Aqua and a Win95 variant 
existing. In Figure 5.4-1 you can see the Browser window showing the derivation tree 
for the PushButton. A pink  symbol decorates the PushButton class, indicating that 
there are variants available for this class. The variants Aqua::PushButton and 
Win95::PushButton are displayed as derivations under their common original class 
Panels::PushButton. 

 

Figure 5.4-1: PushButton class and class variants 

It is possible to select a particular variant either dynamically at runtime (using Styles) 
or statically while code generation (using Profiles). 

The VariantCond attribute of a class variant defines the condition, which has to be 
met for this class to be used as a substitute for its original class. This attribute 
expects a comma separated list of profile and style names. The condition is fulfilled, 
if one of the given profiles or styles is activated. 
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Figure 5.4-2: PlasticoStyle brick and the ‘Plastico’ PushButton' variant brick 

The variants exclusively realize the look & feel, whereas the original class 
PushButton defines the interface. This differentiation is important, because the 
interface inherited from the original class is not modifiable in a variant. It is the actual 
implementation (realization) of the interface, where you can very well do variant 
specific modifications. The reason for this way of structuring is that we have to 
provide the user of a class with a consistent interface independently of the currently 
selected variant. 

The use of class variants has many advantages. They give you the ability not only to 
implement a specific design for a variant, but also to give it a distinct behavior (logic). 
This is what makes the essential difference to the approach of other GUI systems, 
which allow changing colors or positions based on ‘style sheet’ or resource files, but 
only support one fixed behavior; which has to be implemented in the GUI system 
beforehand. 

In general, implementing a new look & feel means proceeding the following steps: 

�  First, create a variant of the desired widget by dragging it from the Browser 
window holding down the keys Ctrl+Alt+Shift and dropping it into a unit. 

�  Next, specify the VariantCond attribute. Give the name of a style, a profile or 
simply true  (specifying true  as the variant condition will have the result, that 
this variant is unconditionally used). 

�  If not already existing, add the Style, specified in the variant condition to the 
project. Do this by dropping a new Style brick into the project from the Default 
templates folder of the Gallery and give it the desired variant name. 

�  Double-click the brick of the derived class variant to open it in the Composer. 

�  In the Composer you can now start to implement the desired look & feel. You 
can override or add new methods, variables and objects as demanded by your 
concepts. 

It is not at all necessarily to place a variant inside the same unit as its original class. 
No matter in which unit a variant is residing, it does not influence the functionality. 
Strictly speaking it is even an advantage to maintain variants in a different unit to the 
one of the original. By this means you avoid that your implementation is lost after you 
updated to a new software release. 

You could encapsulate all your widget in one unit, which makes it easy to reuse it 
even in completely independent projects (all the variant code can be store in one 
single file). 

After having discussed the basics we are going to put a new look & feel into practice 
now. The following will describe a look & feel especially designed for this tutorial. It is 
kept simple bon purpose to focus the essential aspects. The following image 
demonstrates this look & feel we are going to realize: 
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Figure 5.4-3: Color Selection panel in ‘Plastico’ style 

For the conception of a look & feel it is not sufficient to only consider the visual 
design. To make it possible for the end customer to be able to use the UI with ease 
and rapidly recognize and understand different widget states it is important, that the 
philosophy of handling and the applied visual effects are realized identically and in a 
consistent way for all widgets.  

Widgets of the same style must reflect that they originate from the same philosophy. 

The look & feel we are going to develop is following this strategy. The different states 
of the widgets are visualized consistently as following: 

�  Disabled State : All disabled widgets appear in pale gray. The interior is 
transparent. Figure 5.4-4 is showing a push button, a slider and a check box 
(in its unchecked and checked state): 

    

Figure 5.4-4: Disabled widgets appearance in ‘Plastico’ style 

�  Enabled State : The interior of the widgets in this state is filled with a gray. 
Dark gray indicates the content or state (caption, slider thumb, check mark, 
etc.) of the widget. Light gray color hints at regions wherein the content of a 
widget can be changed (e.g. the thumb can be moved along the track of the 
slider, the check mark of the check box can be set). 

    

Figure 5.4-5: Enabled widgets appearance in ‘Plastico’ style 

�  Selected State : In this state, the widget is selected in a panel or menu. 
Nevertheless the user can not interact with it, because e.g. the referring panel 
itself is not active at the moment. An additional dark gray border at a widgets 
outline indicates this state. 
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Figure 5.4-6: Selected widgets appearance in ‘Plastico’ style 

�  Focused State : The widget is armed. It can react on user interaction in this 
state and pressing the Ok button will activate it. The widget will not process 
any other input. The readiness for a reaction on input is indicated by means of 
coloring the outline blue. In a slider the thumb is still dark gray, which means 
that the widget needs to be implicitly activated by pressing Ok before the user 
can actually move the slider thumb. 

    

Figure 5.4-7: Focused widgets appearance in ‘Plastico’ style 

�  Activated State : In this state the widget generally appears tinted in blue. The 
interior is drawn in white. For push buttons, radio buttons and check boxes, 
this state is only temporary and used to visually indicate the moment of 
triggering (activating) the widget. 

    

Figure 5.4-8: Activated widgets appearance in ‘Plastico’ style 

The panels and menus are following the same conventions as well: 

�  A panel or menu which is momentarily not able to react on user input is drawn 
with a gray frame: 

 

Figure 5.4-9: Inactive menu appearance in ‘Plastico’ style 

�  A momentarily active panel or menu in contrast is – like a widget - drawn with 
a blue frame: 
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Figure 5.4-10: Active menu appearance in ‘Plastico’ style 

At this point we should have developed a certain feeling for what it means to develop 
a new look & feel, what the necessary conceptual preparations are and which 
technology it is based on. 

In the following we are going to implement the new look & feel for all widgets one 
after the other. The required steps will be covered in a separate chapter for each 
widget. 

6.1. Preparation 

In the very first step we have to add a new unit to the project, which is going to serve 
as the depository for the new variants. The unit is being named after the new style. 
We will call it ‘Plastico’. 

�  Open the accompanying project file 
Tutorial\ModificationOfLookAndFeel\Chapter6_1.ewp . 

�  From the folder Default drag and drop a new Unit template to the project 
Composer and rename it to Plastico . 

In the following chapters the unit is going to be filled with class variants, resources 
and constants required for the implementation of the new look & feel. 

�  The selection of the new look & feel is controlled by switching the Style. In order 
to accomplish this we have to drag and drop a new style brick from the Default 
folder to the project. The naming should as well clearly identify the new look & 
feel. We will rename it to PlasticoStyle.  The name Plastico cannot be used 
again, it is already given to the unit. 

In practice as a next step you should design a set of bitmaps corresponding to the 
concept of the new look & feel, which are used for the implementation of the widgets 
later on. For the design of your graphics you can use any image-editing software 
tool, e.g. the very popular Adobe® Photoshop®. To keep the tutorial simple, the 
required set of bitmaps is already available and ready-to-use. For the design of these 
graphics the low-priced version Adobe® Photoshop® Elements was used, which was 
absolutely sufficient to do this task. 

A prepared set of bitmaps is found in the tutorial folder PlasticoRes. 
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6.2. Check Box 

The serie of implementing the new look & feel components is started with a relatively 
simple widget. The CheckBox is a good choice for a start. It does not contain text or 
icon and only has a few states. In our case it is not even scalable - it will always have 
an integral size. 

 

Figure 6.2-1: ‘Plastico’ check box states 

The check box is made up of a check mark image put on top of a background image: 

�  The background image displays the general current state of the widget: 
disabled / enabled, selected, focused or activated. These general states will 
be indicated in all ‘Plastico’ widgets the same way. The design of the states is 
stored in only one bitmap file named WidgetBackground.png, consisting of 
five frames: 

 

Figure 6.2-2: WidgetBackground.png file with frames for the different states of the widget 

�  On top of the background image a second one indicates the current 
checked/unchecked state of the check box. This image is exclusively used in 
the check box widget. The possible states are again stored in only one bitmap 
file named CheckBox.png. Although the check box can only acquire the two 
states checked and unchecked, the bitmap contains five states. This is 
because of the possible combinations with the general states the widget can 
have, e.g. the combination disabled and unchecked will result in a very bright 
check mark. 

 

Figure 6.2-3: CheckBox.png file with frames for the different states of the check box 

�  These two bitmap resources have now to be added to the Plastico unit. So from 
the Gallery folder Resources drag and drop two Bitmap templates to the unit. 

�  Rename one into WidgetBackground  and the other to CheckBoxImages . 

�  In the Inspector change the FileName attributes of the bitmap resources 
correspondingly to PlasticoRes\WidgetBackground.png  for the first bitmap 
and PlasticoRes\CheckBox.png  for the second. 
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�  Set the FrameSize attribute to <36,36>  for WidgetBackground bitmap and to 
<16,16>  for the CheckBoxImage bitmap. This attribute defines the size of one 
frame of a multi-frame bitmap. 

This way you can group images referring to the same display item. The selection of a 
particular frame is done at runtime. The Mosaic image classes providing the property 
FrameNumber for selecting a particular frame.  

The design of the WidgetBackground resource is done in a special way. The image 
frames can be subdivided into 3 x 3 segments and therefore allow to be used for 
drawing a scalable frame. The drawing logic required for that is implemented in the 
Mosaic class Views::Frame. While the design of the bitmap we only have to take 
care that the all tiles inside this 3x3 grid have the same width and height. In our case 
one tile has the size of 12x12 pixels which results in a total size of 36x36 pixels one 
frame. 

Next we will create a variant of the class CheckBox. 

�  In the Browser window search for the class Panels::CheckBox. To do this you can 
enter the string checkbox  in the Search edit field of the Browser window. 

�  Now, select and drag and drop the Panels::CheckBox class into the Plastico unit, 
while holding down the keys Ctrl+Shift+Alt. A new variant brick of the class is 
created. 

�  In Inspector change the attribute VariantCond of the new variant brick to 
PlasticoStyle . 

�  Double-click the new brick to open the variant in the Composer. 

The Browser window gives you an overview of all components in the currently 
opened project. Especially for variants it makes it is easy to reconstruct the derivation 
of a class. In a complex project which extensively uses variants, it could become 
hard to tell which variant of which class is currently chosen at runtime and therefore 
causing a certain application behavior.  

It is recommended to always put variants into a common unit because spreading 
them all over a project will make it hard to tell later on, which variant of a class is 
chosen at runtime. Using a common unit will avoid that problem and preserve clarity 
in the project structure. 

In the Browser tree a class is decorated by a  symbol to indicate there are one or 
more variants for this class available. The variants are found as sub items of the 
class in the tree (Figure 6.2-4): 
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Figure 6.2-4: Check box class and its variants 

The variant and the required resources are now made available. Next our CheckBox 
variant needs to be equipped with two view objects. One is needed for displaying the 
background and the second for displaying the check mark. 

Because the bitmap WidgetBackground.png has especially been designed to allow 
drawing a scalable frame, we are going to use the Frame view as the template 
appropriately. 

�  From the Views template folder in the Gallery drag and drop a Frame object onto 
the canvas of our check box variant and rename it into Background . 

�  From the Browser window drag and drop the bitmap resource 
Plastico::WidgetBackground into the property Bitmap of the frame object in the 
Inspector property list. 

Other than the background, the check mark image is not scalable, so we use a 
simple Image view for it: 

�  From the Views template folder in the Gallery drag and drop an Image object onto 
the canvas and rename it into CheckMark . 

�  From the Browser window drag and drop the bitmap resource 
Plastico::CheckBoxImage into the property Bitmap of the image object in the 
Inspector property list. 
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Next we will have to adapt the size of the check box and the sizes of both of the 
views the way that the background image is appearing as a circle in the middle of the 
widget. 

�  Ensure that both views are located at the top left position of the canvas area. You 
remember, In the Composer the canvas area is surrounded by a thick blue frame. 

�  Set the width and height of both views bounds as well as the width and height of 
the canvas area to <24,24>  pixel. 

�  By setting the properties AlignH and AlignV of the CheckMark view to the values 
Views::AlignH.Center  and Views::AlignV.Middle  we ensure that the 
check mark is placed to the center of our check box. 

Setting the Bounds property of the check box and its views to the value <24,24>  is 
only serving as a guideline at design time. There is no reason why the user should 
not change the size of the check box at runtime; it could e.g. be changed to 
<40x40>  pixels.  

To assure that the check box is still displayed as a circle in the center of the available 
bounds area, we will have to implement the logic for recalculating the positions and 
sizes of the embedded views whenever these bounds of the widget are changed. 

�  Override the method OnSetBounds of our check box widget. Implement the 
following code: 

 

Figure 6.2-5: The implementation of the OnSetBounds method 

�  Reload the class by pressing F7. Now increase or diminish the canvas in the 
Composer window by dragging the blue border of the area. You will observe that 
the background circle and the check mark are always positioned centered in the 
available bounds. 

�  Reset the Bounds of the check box back to <24,24> . You can use the Undo 
command Ctrl+Z. 

In the next step we will extend the check box variant by the functionality of updating 
its appearance as a state change occurs. A check box can assume various states: 
disabled, enabled, selected and focused. Independent of these, the check box can 
be checked or unchecked. The corresponding functionality for this task is already 
realized in the base class. 
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The variant only needs to override the method UpdateCtrlState() and implement the 
desired logic. This method is invoked whenever the general state of a widget has 
changed. As parameters the method receives information about the old and new 
state of the widget. The method is not invoked immediately, but slightly delayed to 
enable automatic accumulation of multiple state changes within a short time interval. 

�  Override the method UpdateCtrlState() and implement the following logic: 

 

Figure 6.2-6: The implementation of the UpdateCtrlState() method 

So let us discuss what is happening in this implementation. Besides the general state 
transition of the widget given in the parameters aOldState and aNewState, the check 
box specific properties Highlighted and Selected have to be evaluated. 

The property Highlighted only plays a subordinate role; it only serves as an indicator 
to give visual feedback after the user activated the check box. Usually the method 
UpdateCtrlState() is only called when the general state of the widget is changed. For 
the check box the invocation also takes place if the properties Highlight or Checked 
were changed as a result of user interaction. 

The logic described in Figure 6.2-6 for now is only processed for a general state 
change. Therefore you have to take care that appearance of the variant equals to its 
default state already at design time. By default the check box is always enabled and 
unchecked. I.e. we have to ensure both the views are set up the way that the 
appearance of the check box visually reflects this default state. 



Modification of Look & feel ���������	
�    

Embedded Wizard Copyright TARA Systems GmbH Page 103  
Tutorial - Widgets www.embedded-wizard.de  

�  To realize this, change the property FrameNumber of the Background view to 1. 
Now the check box appears by default as disabled. 

In the final implementation step of our check box variant we will elaborate the 
method GetMinMaxSize(). This method is called from panels and menus to query the 
optimal size of a widget. Based on that, the panel or menu can adapt its own layout 
automatically. 

The method should return four values: the minimum width and height and the 
maximum width and height of the referring widget. These four values are stored and 
returned in a single rect as <minWidth,minHeight,maxWidth,maxHeight>.  

In case of our variant the size of the check box should not drop below 24x24 pixels. 
Contrarily the check box can be enlarged arbitrarily (here we are going to use 
10000x10000 pixels). When enlarging the check box we have implemented the 
layout the way that it is also displayed in the center of the given area. 

�  We have to override the method GetMinMaxSize() and implement it as follows 
(Figure 6.2-7):  

 

Figure 6.2-7: The implementation of the GetMinMaxSize() method 

�  Now the 'Plastico' variant of the check box is finished. We can test it now. Press 
F5 to start the Prototyper. You can toggle the check mark by pressing the Enter 
key or - if you are developing a cursor driven application - you can do that as well 
by clicking the check mark with the mouse cursor or in case of a touch panel, by 
touching it with a stylus or your finger. 

It is important to understand, that our variant uses the common check box 
functionality, implemented in the Mosaic base classes. As you can see, it is not 
necessary to re-implement this functionality. Even the cursor support is already 
working for this widget. We only have added a few view objects and adapted some of 
the inherited methods. That's all! Thanks to the object-oriented approach in 
Embedded Wizard, the rest is done in the base classes. 

6.3. Label 

A label is not a ‘real’ widget. Its implementation slightly differs from the one 
previously discussed for the check box widget. A label simply serves for describing 
other widgets inside the same panel. For this purpose a label can either display a 
caption or an icon. As distinguished from all other widgets labels do not store an own 
state but adopt the state (enabled, disabled, selected, etc.) of the connected widget. 
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Figure 6.3-1: ‘Plastico’ label with different states 

In ‘Plastico’ style the state of a connected widget is indicated by the color of the 
caption and the transparency of the icon respectively.  

�  For the caption we are going to use the same color as for all ‘Plastico’ widgets. 
A dark gray for enabled and selected, blue for focused and light gray for 
disabled state. 

�  The icon will be displayed semi-transparent for disabled widgets and fully 
opaque to reflect their enabled state. 

A label is made up of a text and an image object. The text is used to display the 
caption and the image to display the icon of the label. We are going to create the 
new Label variant now: 

�  From the Browser window drag and drop the class Panels::Label into the unit 
Plastico while holding down the keys Ctrl+Shift+Alt. New variant brick appears. 

�  Change the attribute VariantCond of the brick in the Inspector into 
PlasticoStyle . 

The variant is now available. Next we have to add two views to the label variant. The 
one at the back should be the icon and the one on top should the text view: 

�  Double-click the brick of the new variant to open it in the Composer. 

�  From the Views template folder of the Gallery drag and drop an Image view onto 
the canvas area of the label and rename it to ImageView . 

�  Because a label should not have assigned an icon by default, reset the value in 
the property Bitmap of the image view by selecting the property in the Inspector 
property list and pressing Ctrl+R. 

�  If the label is assigned a multi-frame bitmap resource at runtime, it should start an 
endless animation automatically. Therefore set the property Animated of the 
image view to true . 

�  From the Views template folder of the Gallery drag and drop a Text view onto the 
canvas area of the label and rename it to TextView . 

�  Because the label should display the string “Caption” as its default caption, we 
have to change the property String of the text view correspondingly to 
“Default” . You know, the quote signs do belong to the string literal. 
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�  Set the property Ellipsis of the text view to true  to ensure that a caption text 
which is too long to be displayed is truncated by “…”. 

�  Change the position and size of both views to the same size as the bounds of the 
label. The views should be placed one over the other. 

�  To enable the label to react on a change of its size and reposition its embedded 
text and image view at runtime correctly, we next are going to override its method 
OnSetBounds (Figure 6.3-2):  

 

Figure 6.3-2: The implementation of the OnSetBounds method 

In the following step we determine how the caption and the icon are arranged within 
the label. The implementation of the OnSetBounds method only ensures that both 
views are covering the complete area of the label. By default both the text view and 
the image are aligned to the top-left of the label, which is not the desired behavior. 
We are going to change that next. 

�  By means of changing the property AlignV of both views to the value 
Views::AlignV.Middle  we ensure that the caption as well as the icon is 
always displayed centered vertically inside the bounds of the label. 

The horizontal alignment however should be freely configurable. For this purpose a 
label supplies a property named AlignH. The value of this property is to be used to 
determine, how caption and image should be horizontally aligned. This gives the user 
the possibility to align the label left, right above or below the referring widget.  

�  To apply the value set in AlignH property to both the views, we have to override 
the method OnSetAlignH (Figure 6.3-3): 

 

Figure 6.3-3: The implementation of the OnSetAlignH method 

The next step is to specify an appropriate typeface for the caption of the label. To 
accomplish this, the unit Panels has a font resource called DefaultFont. All widgets 
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as well as all other text objects, embedded in panels should only use this font to 
guarantee a consistent look & feel. 

�  In the Browser window locate Panels::DefaultFont. Drag and drop it onto the 
property Font of the TextView object. The text in the view should change its 
appearance. 

The font is not satisfying as it is too thin for the caption of our label. We might rather 
want to use a heavier font, maybe in a bold font style. We will realize this adaptation 
by deriving a ‘Plastico’ specific variant of Panels::DefaultFont.  The way resource 
variants are created is identical to the way created class variants before. The 
selection of the variant is here as well controlled by means of a variant condition. 
This mechanism makes it possible to use different variants of a resource. 

�  From the Browser window drag the resource Panels::DefaultFont holding down 
the keys Ctrl+Shift+Alt and drop it into the unit Plastico. 

�  In the Inspector attribute list change the attribute VariantCond of the newly 
created resource variant to PlasticoStyle . 

�  Change the attribute Bold of the font resource variant to true .  

�  Navigate to the Composer of our label variant. Now the label should display the 
text in bold. 

The caption is now displayed with the desired typeface. But the text color still is white 
(default value). In our ‘Plastico’ style we want the labels to always appear in a dark 
gray by default. Only in case of the linked widget has a disabled state we want to 
draw the label text in a light gray. If the connected widget is focused, we want to use 
blue. 

Similar to default font, the Panels unit contains a color constant for the definition of 
the default color for texts. By applying this default color in all widgets and for all other 
text objects we guarantee a consistent look & feel for panels and menus. 

�  Locate the constant Panels::DefaultTextColor in the Browser window and drag 
and drop it on the property Color of the TextView object. 

Because the predefined default value of this color constant is black (#000000FF ), 
we have to derive a variant of this constant and add it to the unit Plastico in the 
following step. 

�  Just as we did it for the default font, drag the resource Panels::DefaultTextColor 
from the Browser window holding down the keys Ctrl+Shift+Alt and drop it into the 
unit Plastico. A new constant variant is created. 

�  In the Inspector attribute list change its attribute VariantCond to the value 
PlasticoStyle . 
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�  Set the attribute Values of the new color constant variant to the dark gray value 
#3D3D3DFF. 

�  Navigate back to the Composer of the label variant. Now the caption should be 
displayed in the given gray coloring. 

The advantages of using of these predefined constants are obvious. Besides the 
available widgets and labels, panels can contain other text objects (e.g. multi-line 
descriptions or tips). Now if the predefined DefaultFont and DefaultTextColor are 
used consequently, you make sure of as well the widgets as other text objects 
always are displayed with the same look, matching the currently selected style. 

Of course you can define further font resources or color constants on demand. This 
is what we are going to do for the two additional ‘Plastico’ specific text colors: light 
gray for disabled and blue for focused connected widgets. There are no predefined 
constants existing by now. Because these values are ‘Plastico’ specific, we will add 
them to the unit Plastico: 

�  From the Default templates folder of the Gallery drag a new Constant and drop it 
into the unit Plastico. Rename it to DisabledTextColor .  

�  In Inspector, change the attribute ConstantType to color  and set the default 
value in the attribute Values to #CCCCCCFF, which is a light gray color. 

�  Repeat the steps to create a second color constant. Rename it to 
FocusedTextColor  and set its default value to #020DACFF, which is a blue 
coloring. 

In the next step we will realize the ability of the label to change its appearance 
corresponding to a related widgets state. When constructing the check box widget 
we have already got to know the method UpdateCtrlState(). The base class of the 
label variant offers the same method, which automatically is invoked as soon as the 
related widget has changed its state. 

�  Override the method UpdateCtrlState() and implemented the following logic 
(Figure 6.3-4): 
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Figure 6.3-4: The implementation of the UpdateCtrlState() method 

Please notice the usage of the Panels::DefaultTextColor and the two ‘Plastico’ 
specific color constants DisabledTextColor and FocusedTextColor. By changing the 
property Opacity of the object ImageView the image is set semi-transparent in case 
of the related widget changed the state to disabled. 

When implementing the method you can also pick constants and other objects 
contained in the project from the Browser window, drag them into the Editor window 
and drop them at the desired code position. In this manner the name 
Plastico::DefaultTextColor can be dragged and dropped instead of typing it in. 

The realization of the Label variant now is almost done. Still left for implementation 
are the property access methods OnSetCaption and OnSetIcon. These two methods 
are called when the label is assigned a new caption or icon. As a result of that, the 
new caption text or icon image must be assigned to the TextView or ImageView 
accordingly. 

�  Override the method OnSetCaption and apply the following logic (Figure 6.3-5): 

 

Figure 6.3-5: The implementation of the OnSetCaption method 

�  Next override the method OnSetIcon and apply the logic as shown in Figure 
6.3-6: 
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Figure 6.3-6: The implementation of the OnSetIcon method 

The Label variant design and implementation is now done. Well, we can still not test 
it yet, because the label does not have its own behavior. Let’s continue with the next 
widget. 

6.4. Push Button 

In a way a push button combines the attributes of a check box as well as those of a 
label. Same as a check box, a push button is made up of a background, which is 
designed to show images reflecting the current state. But unlike a check box (which 
retains its appearance as a circle, no matter what the available size of the widget is), 
the background image in a push button completely fills the available area. 

A caption text and an icon image are overlaying the background just the same as 
with a label. But we will use alignments for the two views of the push button different 
form the ones used for the label, which used middle/center alignment. 

Another characteristic of the push button is that it displays as well a caption and an 
icon. All other widgets need to be connected with a separate label additionally. So to 
speak a push button has got its own ‘private’ label. 

 

Figure 6.4-1: ‘Plastico’ push button with different states 

�  Open the accompanying project file  
Tutorial\ModificationOfLookAndFeel\Chapter6_4.ewp .  

The project already contains a partial implementation of the ‘Plastico’ variant of the 
PushButton. The prepared implementation includes the previously covered aspects, 
which already have been discussed in detail in the preceding two chapters. 

�  The prepared push button variant already contains a Frame view object called 
Background, a Text view object TextView for the caption and an Image view 
object ImageView for the icon.  

�  The method OnSetBounds is already implemented, taking care that the 
background image view, the text view and icon image view objects are always 
resized to the maximum available area of the widget.  
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�  The method UpdateCtrlState() is also pre-implemented. Exactly the way we 
did before with the check box, the property FrameNumber of the Background 
object is set and same as with the label, the color of the TextView and the 
transparency of the ImageView are adapted according to the particular button 
states. 

Other than a label, a push button stores two Captions and two Icons. The caption 
and icon pairs are displayed depending on the Pressed state of the button. As long 
as the push button is not pressed, the first pair of caption and icon is displayed. If the 
button is toggled it changes to display to the second pair. 

For this purpose the push button implements the four properties Caption1, Icon1, 
Caption2 and Icon2. When one of these properties is changed, the variant has to 
adapt its display. 

This is however depending on the state, the button currently is in. If the button is not 
pressed, the display is only refreshed if Caption1 or Icon1 one is changed. Whereas 
changing the values of Caption2 or Icon2 only results in a refresh, if the button is 
currently pressed. 

�  We first have to override the method OnSetCaption1 and implement it as follows 
(Figure 6.4-2). Please take special notice of the query !Pressed : 

 

Figure 6.4-2: The implementation of the OnSetCaption1 method 

�  Similarly the method OnSetIcon1 needs to be overridden. Implement it as follows 
(Figure 6.4-3): 

 

Figure 6.4-3: The implementation of the OnSetIcon1 method 

�  Next we have to implement the method OnSetCaption2. Please consider that this 
time a change is only processed, if the Property Pressed is true  (Figure 6.4-4): 
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Figure 6.4-4: The implementation of the OnSetCaption2 method 

�  Finally we need to override and implement the method OnSetIcon2 as shown in 
Figure 6.4-5: 

 

Figure 6.4-5: The implementation of the OnSetIcon2 method 

We have taken care that setting new captions and icons is done appropriately. The 
next thing we have to do is to ensure, that toggling the button results in changing 
Caption1 and Icon1 to Caption2 and Icon2 and vice versa accordingly. 

�  The toggle state of the button is controlled by means of the property Pressed. 
Therefore we will have to override the method OnSetPressed as follows (Figure 
6.4-6):  

 

Figure 6.4-6: The implementation of the OnSetPressed method 

In the last step we will have to implement the method GetMinMaxSize(). As 
discussed for the corresponding implementation for the check box before, this 
method has to calculate and return the minimum and maximum size possible of the 
button. 
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But other than for the check box, the implementation of this method for the push 
button is a bit more complex, because the calculation of these values is depending 
on the required space for its captions and icons. 

�  Override the method GetMinMaxSize() and implement the following logic (Figure 
6.4-7): 

 

Figure 6.4-7: The implementation of the GetMinMaxSize() method 

Here is what is done in this method: 

�  First we have to determine the required space for both of the captions and 
icons. 

�  In the second step the overall maximum value of the determined widths and 
heights is calculated. The result is the minimum required size.  

�  We add an additional offset of 5 pixels to the left, right, top and bottom to relax 
the appearance; otherwise our button would probably look squashed a bit. So 
this means increasing the resulting width and height by each 10 pixels.  

�  Although the vertical dimension of the push button is also resizable, the 
GetMinMax() method intentionally limits the maximum to the previously 
calculated height. This means, that the width of the button will be possible to 
be changed arbitrarily, but the height is always limited to the minimum 
required height of the captions and icons.  

�  Now the 'Plastico' variant of the push button is finished. We can test it now. Press 
F5 to start the Prototyper. By pressing the Enter key you can activate the push 
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button. Same as with the check box you can also operate that widget by the 
cursor (mouse-click or touch panel) without having to add a line of code. 

6.5. Horizontal Slider 

The layout of the slider is very similar to the one of the push button or check box.  

 

Figure 6.5-1:  ‘Plastico’ horizontal slider with different states 

Same as the check box, the slider is made up of a background image, reflecting the 
current widget state. But in contrary to the check box, the background of the slider is 
covering the complete available width and does not retain its display as a circle. But 
the height of the slider background is fixed and will not change. The background is 
going to be vertically centered to the available area if required. 

The background view is overlaid by a slider thumb. The thumb indicates the current 
value of the slider according to the value set in the slider property Value. A change of 
this property results in a repositioning of the thumb position to the left or right. The 
thumb can appear in three different colorings. Similar to the caption text in a push 
button, the thumb is appearing light gray if the slider is disabled. If the slider is 
activated, the thumb is drawn in blue. In all other cases it is appearing in dark gray. 
The three possible appearances are prepared in the bitmap file SliderThumb.png 
containing three frames of 16x16 pixels (Figure 6.5-2): 

 

Figure 6.5-2: SliderThumb.png file with frames for the disabled, enabled and activated state of the slider 

A special detail on the slider widgets is the slider track. The track indicates the 
possible range of movement for the slider thumb. To avoid that the track is visually 
merging with the background, it is displayed either mid or light gray. The two possible 
states of the slider track are prepared in the bitmap file HorzSlider.png ( Figure 
6.5-3) : 

 

Figure 6.5-3: HorzSlider.png file 

Because the track has to be frankly scalable in its width, the bitmap contains a total 
of six frames, grouped in two sets of three frames. The first set contains the frames 
for the mid gray and the second set the light gray appearance of the track. Each set 
consists of a left, middle and right section. Copying the middle section in a clever 
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way allows drawing slider tracks of arbitrary width at runtime. All frames have the 
same size of 12x12 pixels (Figure 6.5-4). 

�  Open the accompanying project file  
Tutorial\ModificationOfLookAndFeel\Chapter6_5.ewp .  

The project already contains a partial implementation of the ‘Plastico’ variant. The 
preparations cover aspects which have already been discussed in detailed within the 
previous chapters: 

�  The prepared slider already contains the Frame view object Background to 
draw the slider background.  

�  The method OnSetBounds is already partially implemented and cares about 
the width of the background is sized to available area of the slider. The height 
of the background is limited to 24 pixels. If the slider bounds are higher than 
that, the background retains 24 pixels height and is vertically centered.  

�  The method UpdateCtrlState() already contains a part of the required logic as 
well. Exactly as with the check box it adapts the property FrameNumber of the 
Background frame object, depending of the current slider state.  

�  The method GetMinMaxSize() is completely implemented, too. It takes care 
that the height of the slider is fixed to 24 pixels. The width can vary between 
48 and 10000, though. The lower limit is chosen intentionally to guarantee, 
that a slider is always appearing in a longish / oval shape. 

�  Both additionally required bitmaps are added to the unit Plastico as well and 
made available as SliderThumbImages and HorzSliderTrack resources. 

Starting from the prepared project we are going to extend the slider by the slider 
track. As described before, the track consists of three sections: a left, middle and a 
right one. The middle section is drawn repeatedly side by side according to the 
desired width of the track. The end pieces only have to be drawn once.  

 

Figure 6.5-4: Track image sectioning 

The end pieces (0 and 2, resp. 3 and 5 in Figure 6.5-4) should be drawn using 
simple Image view objects, which are sufficient for these parts, because they never 
need to be scaled.  
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�  For this purpose drag two Image views from the Views templates folder of the 
Gallery and drop them inside the canvas of the slider. Rename the first one to 
TrackLeft  and the second one to TrackRight . 

�  To make the TrackLeft view align top-left to the slider bounds, set the property 
Bounds of the object to <0,0,12,24> . 

�  To make the TrackRight view align top-right to the slider bounds, set the property 
Bounds of the object to <138,0,150,24>  correspondingly. 

�  Next we are going to assign the prepared bitmap resource 
Plastico::HorzSliderImages to the property Bitmap of both of the image 
views. As explained above, this resource contains the necessary image frames 
for the mid and light gray appearances of the slider track. 

Well, unfortunately the end pieces do not appear after assigning the new values. The 
reason for this is that the property FrameNumber in both views is 0 by default. The 
selected frame thus shows the left end piece in the same mid gray tone, as the 
background is currently drawn with, so it appears to be invisible.  

�  Thus, we have to change the property FrameNumber of the view TrackLeft to 3 
and the same property of the view TrackRight to 5. 

Next we have to implement the middle piece of the track. Because the width of this 
part will have to adapt to the size of the complete slider at runtime, we cannot use a 
simple Image view for it. Instead we have to apply a Wallpaper view in this case. 
Other than with an Image view, a Wallpaper will fill its complete area with copies of 
the assigned bitmap frame. When it is increased in size, it will automatically draw the 
additionally required tiles. If it its size is reduced, it will draw less tiles of the assigned 
frame.  

�  From the Gallery Views template folder place a new Wallpaper view object to the 
canvas of the slider. Change the name to TrackMiddle . 

�  The TrackMiddle view should be drawn exactly between the left and right end 
piece image views. To do that, we change the property Bounds to the value 
<12,0,138,24> . 

�  Now we have to assign that bitmap resource Plastico::HorzSliderImages 
to the property Bitmap of the TrackMiddle. You can either enter the name of the 
resource or locate it in the Browser window and drag it from there into the 
appropriate property. 

�  Finally select the corresponding frame of the bitmap by setting the property 
FrameNumber of TrackMiddle to 4. 

The Track now is implemented. Next we have to realize the thumb object. The size 
of the thumb does not change at the runtime, so it can be drawn with a simple Image 
view. 
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�  From the Views template folder in the Gallery insert a new Image view into the 
canvas of the slider and rename it into Thumb. 

�  Assign the prepared bitmap resource Plastico::SliderThumbImages  to the 
property Bitmap of the Thumb. 

�  Set the property FrameNumber to 1 to ensure it displays its default appearance, 
which should be dark gray. 

�  By default, the thumb should be displayed in the center position of the slider. For 
this reason we are going to set the property Bounds of the Thumb view to 
<67,4,83,20> .  

To enable the slider to react on a change of its size and react by adapting the width 
of the track we will have to extend the implementation of the method OnSetBounds. 
It is already overridden and contains the part of the implementation, which is taking 
care of adapting the size of the Background view. 

�  Open the method in the Editor and append the code marked with the green frame 
to the end of the method (Figure 6.5-5):  

 

Figure 6.5-5: The implementation of the OnSetBounds method 

Other than with the Track, the position of the Thumb is not calculated in the method 
OnSetBounds. This is because it is depending on the Value property of the slider. 
The evaluation of this value again is depending on the user defined value range. The 
value range is given by the properties MinValue and MaxValue.  

To alleviate the calculation, the base class of the slider is already evaluating these 
properties and afterwards calling the method UpdateSlider(). The invocation of this 
method is happening delayed to allow the user to change several properties without 
the slider having to recalculate the position at each time. A change of the size of the 
slider results in the invocation of this method as well.  

�  Therefore the method UpdateSlider() is predestined for processing the required 
calculations for the thumb position. So this method has to be overridden and to 
implement the following logic (Figure 6.5-6):  
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Figure 6.5-6: The implementation of the UpdateSlider() method 

Please notice that this method is called passing the two parameters aPos and 
aRange. aPos reflects the current value of the slider within the range 0.. aRange. 
This means that the thumb has to be placed at the very left if aPos is 0 and if aPos 
equals aRange, the thumb is to be drawn at the right most position. Moreover, the 
thumb is taken care to always be center aligned within the available slider area. 

Next we will have to ensure, that the thumb is drawn reflecting the slider state. The 
appropriate place to handle this state change is the body of the method 
UpdateCtrlsState(). This method is already overridden and contains a partial 
implementation. 

�  Open the method UpdateCtrlsState() in the Editor and add the following lines of 
code (Figure 6.5-7): 
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Figure 6.5-7: The implementation of the UpdateCtrlState() method 

�  The 'Plastico' variant of the horizontal slider is almost ready to use. We can test it 
now. Press F5 to start the Prototyper. By pressing the Enter key you can activate 
the slider and then move the thumb with the key Left and Right. 

Designing cursor aware widgets often requires some additional consideration. In 
case of a slider we have first to verify whether the user has clicked the slider’s thumb 
and then we have to calculate the change of the slider’s value respectively to the 
movement of the cursor. 

For the verification purpose, whether the slider’s thumb has been hit by the user, the 
base classes provide a IsThumbArea() method. All we have to do is to override and 
implement this method. 

�   In Inspector locate and override the method IsThumbArea(). Open the method in 
Editor and enter the following code (Figure 6.5-8): 
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Figure 6.5-8: The implementation of the IsThumbArea() method 

The implementation is very simple. The expression simply implements a hit test of 
the given point at aPos within area of the thumb image view. 

The second task - the calculation of the slider value relative to changed cursor 
positions - is done in the base class method CalcSlideOffset(). It converts the given 
cursor movement to the appropriate slider value change. Due to design specific 
aspects we have to override the method now. 

�  In Inspector locate and override the method CalcSlideOffset(). 

�  Open the method in the Editor and enter the following code (Figure 6.5-9): 

 

Figure 6.5-9: The implementation of the CalcSlideOffset() method 

The implementation calculates the slide offset. The parameter aOffset is the cursor 
displacement and aRange the valid range of values the slider can take. The result of 
the calculation (using the intercept theorem) is the offset of the value in relation to 
the cursor offset. Because our graphics design requires a spacing of 10 pixels at the 
left and right, 20 pixels are subtracted from the full widget width. 

�  To test our implementation, press F5 to start the Prototyper. Now you can click 
and drag the slider thumb. 

Maybe you have noticed that while dragging the thumb the cursor is moved outside 
the slider area and then released, the old value of the slider is restored automatically. 
This default behavior has the advantage that the user can simply abort the dragging 
operation by releasing the cursor outside the slider area. On the other hand it can 
become a problem, when the user is interacting with a touch panel, which can be 
quite inaccurate. 

One possible way to avoid this undesired behavior is to override and adapt the 
inherited method IsCtrlArea(), so that it always returns the value true . 

�  In the Inspector member list locate the method IsCtrlArea() and override it. 
Double-click the brick of the method to open it in the Editor and enter the 
following code (Figure 6.5-10): 
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Figure 6.5-10: The implementation of the IsCtrlArea() method 

�  By pressing F5 start the Prototyper again. Now click and drag the slider thumb. 
No matter where you will release it, the slider remains its new value. So now the 
logic is tolerant against inaccurate operation. 

6.6. Edit Field 

Compared to the previously discussed widgets, the implementation of the edit field is 
significantly more sophisticated. From its structure point of view the edit field can be 
compared to the push button (Figure 6.6-1). 

 

Figure 6.6-1: ‘Plastico’ edit field with different states 

Same as a push button, an edit field has a background image, the color of which 
reflecting its current state. But other than with a push button, the height of the 
background of an edit field is fixed and never changing. If necessary, the background 
is vertically centered to the available area of the edit field, similarly to the behavior 
found in the implementation of the horizontal slider. 

A text is displayed overlaying the background, the same ways as with the push 
button. This text is the actual content of the edit field. But as opposed to the caption 
of a push button, the text of an edit field is always left aligned and allows scrolling for 
texts, which are too long to be displayed completely. 

A special detail of the look of an edit field is a slightly brightened text background. By 
this we take care that it is easier for the user to differentiate it from a push button. 
The brightening is realized by using the bitmap EditField.png for the background 
(Figure 6.6-2): 

 

Figure 6.6-2:  EditField.png file 

Because the width of the text background is scalable, the bitmap contains three 
frames: a left, middle and a right part. By copying the middle part in a neat way, the 
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width of the text background can freely be scaled at runtime. All frames of the bitmap 
have the same dimension of 12x24 pixels. 

The last visual component of the edit field is a flashing text cursor, or caret. It 
indicates the insertion position for the next entered character. In ‘Plastico’ style, the 
caret is only displayed if the edit field is activated. As common with all other ‘Plastico’ 
widgets, the caret is drawn in blue, indicating the widgets active state. 

�  Load the accompanying project file 
Tutorial\ModificationOfLookAndFeel\Chapter6_6.ewp.   

The prepared project already contains a partial implementation of the ‘Plastico’ 
variant of the EditField class. The implementation for all previously detailed 
discussed topics is done and will only be touched briefly: 

�  The prepared edit field so far embeds a Frame view object Background for 
drawing the widgets background and a Text view object TextView for 
displaying the entered text. In the z-order stack, between Background and 
TextView you will find the objects BackLeft, BackRight and BackMiddle, which 
are used for the brightened text background. The drawing of these elements is 
following the same strategy as used in the slider track of the Slider widget: 
BackLeft is drawing the left, BackRight the right end piece. The space in 
between is filled with the Wallpaper view object BackMiddle. 

�  The method OnSetBounds is already completely implemented. It realizes the 
logic necessary for fit the Background object to the full available width of the 
edit field. Further more the alignment of the TextView and the three text 
background elements are contained. The procedure has been explained in 
detail when discussing the implementation of Label, PushButton and Slider 
variant. 

�  The greater part of the necessary logic in the method UpdateCtrlState() is 
prepared as well. It adapts the color of the background and text according to 
the widget state. The procedure for this has been discussed in detail before, 
so we will not go over it again. 

�  The new bitmap necessary for the bright text background are also prepared 
and stored in the unit Plastico. The resource is called 
Plastico::EditFieldImages .  

What we have to do now is to extend the edit field by the caret object. It is a thin 
vertical line, used to indicate the insertion position for the next character to the user. 
The readiness of the widget for user interaction is visualized by flashing the caret. 

�  From the Views template folder of the Gallery add a Line view to the canvas of 
the entry field and rename it to Caret . 

�  The edit field does not show a text by default. Therefore, the caret has to be 
placed straight to the very first text entry position. To do this change the Caret 
property Point1 to <8,4>  and Point2 to <8,20> . 
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�  In our ‘Plastico’ variant, the caret of the edit field should only be displayed, if the 
text entry mode is activated. The caret should be invisible, if the entry field is not 
activated. Because not being activated is the default state, we change the 
property Visible of the Caret object to false . 

The fact that the caret nevertheless stays visible in the canvas is a special feature of 
Embedded Wizard’s Composer. The Composer keeps all elements visible to enable 
selection and modification at design time. 

�  By changing the property Color of the Caret view to the predefined color constant 
Plastico::FocusedTextColor , we assure that the caret has consequently 
the same blue coloring as the text in an activated ‘Plastico’ edit field. 

The blinking feature of the Caret is driven by a timer object. As long as the entry field 
is activated, the timer fires signals to a connected slot method. Within the slot 
method the visibility of the view is toggled on and off to realize the blink effect. 

�  Drag and drop a new Timer object from the Effects template folder in the Gallery 
and rename it to BlinkTimer . 

�  Next add a new Slot method from the Default templates and rename it to 
BlinkSlot . 

�  Set the property OnTrigger of BlinkTimer to BlinkSlot  to tell the timer to fire 
signals to that slot method each time its timer period expires. 

�  We want to make the Caret blink very fast in our ‘Plastico’ edit field variant, it 
should be toggled on and off 5 times a second. To realize this set the property 
Period of the timer object to 200  (which is the duration in milliseconds between 
two timer expirations). 

�  Next we have to implement the BlinkSlot method. With each call of this method 
the caret should be alternating be switch visible and invisible. Doing this we have 
to further consider that the caret should only be visible, if it is positioned in the 
currently visible region of the edit field. If the text in an edit field has been scrolled 
it is possible, that the caret is out side this region. In this cases toggling the 
visibility of the caret is suppressed (Figure 6.6-3): 

 

Figure 6.6-3: The implementation of the BlinkSlot method 

Please notice that the BlinkTimer is disabled by default; its property Enabled is set to 
false. The timer is only to be enabled, if the edit field is changing its state to 
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'activated'. If this state is left again the timer has to be disabled again and the caret 
has to be set invisible.  

The appropriate place to handle this state change is the body of the method 
UpdateCtrlState(). This method is already overridden and contains a partial 
implementation.  

�  Open the method UpdateCtrlState() in the editor and add the following lines of 
code (Figure 6.6-4): 

 

Figure 6.6-4: The adaptation of the UpdateCtrlState() method 

�  The blinking feature implementation of the caret is now ready for use. You can 
test it now. Start the Prototyper and press Ok to toggle the activation of the edit 
field. In the activated state the caret should blink five times a second. 

In the following steps we are going to extend the variants functionality by enabling it 
to change the entered text and the possibility of scrolling within the text. The look & 
feel independent part of the required logic is already implemented in the Mosaic base 
class of the edit box. Therefore it is not necessary to implement the logic for the text 
editing feature for each new variant of an edit field. We simply have to override and 
implement the ‘Plastic’ variant specific for the inherited methods UpdateEditField() 
and CalcScrollPos(). 

The method UpdateEditField() is automatically invoked, if the text of the edit field has 
been changed or scrolled. The invocation is processed delayed, so that several 
changes of the text done within a short time can be processed in one call of the 
method. The method is called with three parameters: aText, aScrollPos and 
aCaretpos. The argument aText contains the full text of the of the edit field. 
aCaretPos contains the current caret position as the character index in the text 
string. If this value is 0 the caret is to be displayed in front of the very first character 
of the text string, if it is 1 it is to be displayed in front of the second character and so 
on. The argument aScrollPos is defining the index of the first character of the text 
string to be displayed. E.g. if the text has been scrolled by 5 characters to the left, 
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aScrollPos is 5. For this reason the method UpdateEditField() is predestined to be 
used to update the content of the TextView object and the position of the Caret 
object. 

�  We are going to override and implement the method UpdateEditField() as follows 
(Figure 6.6-5): 

 

Figure 6.6-5: The implementation of the UpdateEditField() method 

At first, the part of the text left of the scroll position is truncated. Next the caret 
position is calculated, which is of course depending on the used font and the content 
of the edit field. 

In the last step it is determined whether the caret is to be set visible or not. It is only 
allowed to be visible, if its position is within the visible part of the text and if the edit 
field is activated. The activation state is queried by evaluating if the BlinkTimer is 
enabled, which is only the case if the widget is activated. 

The second method CalcScrollPos() is called from the base classes to determine a 
suitable scroll position for the text. This calculation is primarily depending on the size 
of the selected typeface, the actual text and the current carte position. The purpose 
of this method is to calculate by how many characters the text has to be scrolled so 
that the caret is guaranteed to be in the visible range of the edit field.  

�  To realize this, we override the method CalcScrollPos() and apply the following 
logic (Figure 6.6-6): 
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Figure 6.6-6: The implementation of the CalcScrollPos() method 

The method provides the freedom in realizing different scroll algorithms. The 
presented solution is probably the simplest you could imagine. It restricts to scrolling 
as many characters as needed to position the caret into the visible area of the edit 
box. You could also implement the logic to scroll word-wise or to scroll that way that 
the caret is tried to be placed always near the center of the edit field and the text is 
shifted according to that, etc. 

�  The last step of implementation is regarding the method GetMinMaxSize(). The 
logic applied here is going to restrict the minimum height of an edit field to the 
size of the used font. The width of the edit field can be set arbitrarily (max. 10000 
pixels). The method needs to be overridden and filled in with the following logic 
(Figure 6.6-7): 

 

Figure 6.6-7: The implementation of the GetMinMaxSize() method 

�  That's all. The 'Plastico' variant of the edit field is ready to use. We can test it 
now. Press F5 to start the Prototyper. By pressing the Enter key you can activate 
the edit field and then enter a text. To move the caret and scroll in the text use 
the keys Left and Right. 
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There are two more specific aspects we will have to discuss regarding the features of 
an edit field. The first aspect is the property Password of the edit field. As soon as 
the value of this property is set true, the content of the edit field is no longer 
displayed as ‘plain text’. Each of the characters of the actual text is replaced by a 
non-readable ‘password-symbol’, which is specified in the constant 
Panels::PasswordChar. 

By deriving a new variant of this constant, we can determine a different symbol as 
the password symbol. The approach is the same as we used when deriving e.g. the 
color constant Panels::DefaultTextColor as discussed in detail for the Label widget 
earlier. You will only have to take care that the desired character is contained in the 
used font resource. The range of characters included into a font resource is defined 
in its attribute Ranges (see also ‘Chora User Manual’). 

The second aspect we want to mention is the way how text is entered into an edit 
box. For the text entry you will either need an ASCII keyboard or a so called ‘Input 
Machine’, which e.g. maps the input keys 0-9 to alphabetical characters A-Z, as 
popular for the entry of messages in cell phones. Because there is a huge number of 
possible ways to implement the input behavior, we want to leave it up to your 
requirements how you will realize that ‘Input Machine’. For example, you could 
override the method HandleEvent() of the edit field to apply the required logic. 

A special kind of input machine is a ‘Virtual Keyboard’. It is very useful for cursor 
driven applications which require text entry. In this case a virtual keyboard can be 
displayed on the screen as a replacement for a real keyboard. The required 
functionality for the integration of a virtual keyboard into an application is fortunately 
already provided by the Mosaic class library. 

To keep it simple, an example implementation of a virtual keyboard is included in the 
tutorials folder. Please take a look at it if you are trying to implement your own virtual 
keyboard: 

�  Navigate to the Composer ‘Project’. From the Gallery folder Default add a new 
unit brick and rename it into VirtualKeyboard . In the Inspector change its 
attribute Directory to ../VirtualKeyboard , this is where the prepared unit file 
and graphics are stored. 

�  Short after you changed the attribute a message appears in the Log window. 
Please double-click this message in order to load the content of the unit. 

�  Now navigate to the Composer of the class Application. In the Inspector member 
list locate and select the method CursorHitTest() and override it. Double-click the 
new brick and add the following implementation (Figure 6.6-8): 
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Figure 6.6-8: The implementation of the CursoHitTest() method 

The implementation is simply taking care that the application will receive cursor 
events if no other view is signaling interest. 

�  Next we have to extend the implementation of the method HandleEvent() (Figure 
6.6-9): 

 

Figure 6.6-9: Extended implementation of the HandleEvent() method of the Application class 

The if-condition contains the logic to open the virtual keyboard as soon as the cursor 
is dragged downward further than 40 pixels. By opening the panel using the method 
OpenAsKeyboard() the keyboard is attached to the root object rather than opened as 
a modal panel. Once opened, the keyboard will generate key events correspondent 
to the pressed keys and feed them into the root objects dispatcher. 

�  Let’s test it. Press the key F5 to start the Prototyper. Click with the mouse into the 
application background and drag it downwards. As you can see the virtual 
keyboard appears (): 
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Figure 6.6-10: The Example Virtual Keyboard 

This is only one possible way to realize text input in a cursor driven application, 
please feel free to use this class or design a custom entry component yourself. 

But let us get back to the edit field widget. The widget already provides a basic 
support for cursor events. When clicked with the cursor, the widget becomes 
automatically activated and can handle user input. In case of a touch panel, this will 
be sent from the virtual keyboard. But there is still one disturbing issue: the edit field 
caret cannot yet be moved by the cursor. 

Well, the necessary functionality is already provided by the Mosaic base classes. To 
use it we only have to adapt some inherited methods. The first one is IsEditArea(). 
This method will be invoked by the base classes in order to test, whether a given 
cursor position lies within the text area of the edit field. You know, beside the text 
area, an edit field can also contain any kind of decoration, e.g. the border. This 
method ensures, that a click on the decoration will no have any effects: 

�  In Inspector locate and override the method IsEditArea() open the method in 
Editor and enter the following code: 

 

Figure 6.6-11: Implementation of the IsEditArea() method 

The second method, which is important to support the caret positioning in response 
to cursor events is CalcCaretPos(). When invoked, the method should calculate a 
caret position in response to the given cursor position and the currently visible text of 
the edit field (Figure 6.6-12): 
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Figure 6.6-12: Implementation of the CalcCaretPos() method 

The implementation is very basic. If the user drags the cursor the caret position 
remains unchanged. Only simple clicks left or right of the caret are evaluated and the 
caret position is increased or decreased correspondingly. 

�  Navigate to the Composer of the class Application and press F5 to start the 
Protortyper to see the result. 

�  Press Ctrl+R to bring up the ‘PVR Settings’ panel. This panel contains an edit 
field, so we can test what we have just done. 

�  Bring up the virtual keyboard by holding down the left mouse button somewhere 
within the application background and dragging it downward. Having it on the 
screen you should be able to enter text into the edit field. 

�  Clicking within the edit field should now also move the caret to the left or right as 
expected. 
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Figure 6.6-13: Edit Field operated with Virtual Keyboard 

Please don’t worry about the appearance of the panel. We did not yet implement its 
‘Plastico’ look & feel and therefore it has no visual appearance. We will implement 
the panel class later on; for now it serves well for testing our edit field behavior. 

6.7. Select Box 

One of the most complex Mosaic widgets is the select box. Its main purpose is to 
give the user a selection of different options. As soon as the select box gets 
activated by the user usually a popup list is displayed showing the possible items of 
the select box. Within this list, the user can select a new option. After selecting a new 
option the popup list is closed again. 

The described behavior is already implemented in the Aqua and Win95 variants of 
the select box. Besides the select box itself it additionally requires implementation of 
a 'select box popup' and 'select box items'. The select box by demand creates, 
attaches to and displays a new instance of this select box popup class. 

It is not at all mandatory to make use of a popup. It is as well possible to make 
selecting an option available within the select box itself rather than that. To discuss 
how to realize this alternative approach and at the same time make it easier for you 
to get a good idea about how to implement a select box, we will abandon using a 
popup in the ‘Plastico’ variant. At the end of this chapter we will briefly comment on 
how the implementation with a popup should be realized. 

From a structural point of view, the 'Plastico' select box is similar to an edit field. The 
selected item is displayed as text and the user can change the selection by pressing 
the keys Left and Right (Figure 6.7-1). 
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Figure 6.7-1: ‘Plastico’ select box with different states 

�  Same as the edit field, the select box is made up of a background reflecting 
the current state of the widget by its coloring. When scaled vertically, the 
background is remaining its fixed size and is being center aligned the same 
way as done in the edit field. 

�  Another similarity with the edit field is that there is a text on top of the 
background. This text displays the currently selected item of the select box. 
But as opposed to the edit field, the text is centered horizontally and cannot be 
scrolled. 

�  A specific visual detail of the select box is the slightly brightened interior 
background and the semi-circle widget navigation arrows at its very left and 
right. This ensures that the user will not easily mix up the select box with other 
‘Plastico’ widgets. The color of the arrow semi-circles same as the color of the 
text corresponds to the current state of the select box: bright gray for the 
disabled, blue for the activated and dark gray for all other states. 

The appearance of the arrows is depending on if there are more options 
available left or right to the currently selected item. If the user cannot ‘move’ 
the selection further left or right, the particular arrow is hidden. The bitmap 
SelectBox.png contains the image frames necessary for displaying the said 
states (Figure 6.7-2): 

 

Figure 6.7-2:  SelectBox.png file with frames for the disabled, enabled and activated state of the select box 

Because the width of the widget needs to be arbitrarily scalable, the bitmap contains 
nine frames in total, grouped in three sets of three frames each. The first set 
contains the frames needed for the disabled state of the select box. The second set 
contains the frames for the enabled, selected and focused state. The last, blue set is 
applied when the widget is in its activated state. Each frame set is made up of a left, 
middle and right part. The rounded parts belong to the left, respectively right part of 
the interior. The brightened interior background is contained in the middle part. By 
means of copying this frame in a smart way, we can arbitrary vary the width of that 
part at runtime. All frames have the same width and height of 12x24 pixels. 

�  Let us move on by loading the accompanying project file for this chapter 
Tutorial\ModificationOfLookAndFeel\Chapter6_7.ewp . 
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The project already comes with a partial implementation of the ‘Plastico’ variant of a 
select box. This partial implementation contains all of the aspects we previously 
covered in detail, so we will only briefly mention them: 

�  The prepared select box already contains a Frame view object called 
Background for drawing the widget background and a Text view object 
TextView for the display of the selected item. The text in TextView is 
horizontally center aligned. 

�  Between the Background and TextView there you find the objects BackLeft, 
BackRight and BackMiddle. These three objects are used for the brightened 
interior background and the two semi circle arrows. The arrows are realized by 
Image view objects. The middle part is using a Wallpaper view to fill the space 
between the two arrows. 

�  The method OnSetBounds is completely implemented and takes care about 
the background to fill the full width of the available select box. The TextView, 
the Image views for the left and right arrows and the Wallpaper view for the 
middle part are already being laid out in this method as well. The approach is 
the same as discussed in detail for the edit field before. 

�  As well completely implemented is the method UpdateCtrlState(). It adapts the 
color of the background, the text and the semi circle arrows according to the 
current widget state. The approach for doing this has also been covered in the 
previous chapters. 

�  The new image containing the arrows and brightening interior background is 
added to the unit Plastico and stored as bitmap resource SelectBoxImages. 

Within the following steps we are going to add the logic for the SelectBox variant to 
be able to display the selected item in the text view. The generic, look & feel 
independent part of the select box logic is already realized in the base classes. We 
only have to override the method UpdateSelectBox() and implement the variant-
specific code. The method UpdateSelectBox() is automatically invoked as soon as 
selection in the select box is changed. The invocation is done delayed to allow 
processing several successive calls of this method within one execution of 
UpdateSelectBox(). The method is called with three parameters: aSelectedItem, 
aItemData and aNoOfItems. 

The argument aSelectedItem defines the Index of the currently selected item. The 
first item has the index 0, the second 1 and so on. The total number of items is 
passed in the parameter aNoOfItems. By evaluating this two arguments we can 
decide, e.g. if the momentarily selected item is the first or last option. Regarding to 
this the visibility of the two semi circle arrows can be set.  

In the argument aItemData the content of the currently selected item is passed. The 
method UpdateSelectBox() needs to evaluate this content data and update the 
display accordingly. The concept of a select box is not restricting to use it with text 
only. The item can rather as well contain a bitmap or even a complete data record of 
a database. This is made possible because of the item data aItemData is stored in 
the generic type object.  This object serves as a container for any desired data. By 
default, the select box only applies objects of type Core::String to pass the text of an 
item. Passing other content types can be realized by deriving a new select box class. 
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�  The method UpdateSelectBox() now needs to be overridden and applied the 
following logic (Figure 6.7-3):  

 

Figure 6.7-3: The implementation of the UpdateSelectBox() method 

In the next step we will extend the ‘Plastico’ SelectBox variant by event handling 
functionality. Usually all of the widgets inherit the appropriate event handling default 
implementation from their base classes. E.g. the ‘Plastico’ PushButton variant by 
default reacted on pressing the Ok key. It was not required to re-implement the 
required logic anew or again – it was inherited by its base class. A change in the 
implementation is only required, if the widget is supposed to react on different key 
events. 

When it comes to our select box this situation is a bit more complicated. The reason 
why is because the received events by default are routed through to the popup of the 
select box, which further on is taking over the responsibility of handling them. 
Because we abandoned using a popup in our variant of the select box, the default 
handling is not available. 

�  Well, what we want is that the select box is reacting on the Left and Right key and 
changes its selection appropriately. To realize this feature, we have to override 
the method HandleEvent() and apply the following logic (Figure 6.7-4):  
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Figure 6.7-4: The implementation of the HandleEvent() method 

Please especially notice the call of the method SelectItem(). This method is 
implemented completely in the base class of the select box. As its single argument it 
expects the index of the item which is to be selected. In the method the passed index 
is verified against the valid index range and cares about the corresponding change of 
the current selection. 

The implementation of the method SelectItem() follows a particular paradigm: it only 
works if the widget is activated. If the select box momentarily is not activated, the 
method immediately returns to the caller passing false in its return value. Within the 
method HandleEvent() this return value has to be evaluated to decide if the fired 
event is to be signed as handled or if it needs to be passed on to the base class to 
be handled there. 

The same paradigm is found again for slider and edit field widgets. The base class of 
those widgets implements various methods as well, allowing changing their state. So 
the method Scroll() of the edit field e.g. cares about the positioning of the blinking 
caret. By overriding the method HandleEvent() the user is able to control which 
method is called for which key event – he can adapt the association of the events for 
his variant implementation to his requirements. In any case the result value of the 
method has to be evaluated to sign the event accordingly. You will find a description 
of all those methods in the ‘Mosaic User Manual’. 

In the context of the changed method HandleEvent(), we have also to adapt the 
method CanAutoActivate(). The purpose of this method is to check, if the widget is 
allowed to automatically change its state to ‘activated’ as soon as it obtains the 
focus. The reason for this is that the widget and the panel it is contained in could 
react on the same key events. In case of the select box variant the affected keys are 
the keys Left and Right. I.e. the select box should only be automatically activated, if 
the Left and Right keys are not needed for the panel navigation as well. If another 
widget is placed left and/or right of the select box, the keys have to be reserved for 
the navigation between the widgets and CanAutoActivate() has to return false in this 
case.  
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�  The method CanAutoActivate() now needs to be overridden and implemented 
with the following logic (Figure 6.7-5):  

 

Figure 6.7-5: The implementation of the CanAutoActivate() method 

Pay attention on the call of HasHorzSibling(). This method is implemented in the 
base classes and checks if there is another enabled widget left or right of this one. If 
this is the case the method returns true. Together with the evaluation of the property 
AutoActivate we get as the result, if the widget is allowed to automatically activate 
itself or not. 

The last step of the ‘Plastico’ select box implementation regards to the method 
GetMinMaxSize(). As for all other widgets, this method is supposed to calculate the 
minimum and maximum size for a select box. The method restricts the minimum 
height of the widget to the used font size, whereas the minimum width of the 
SelectBox is depending on the widest item. To do this, the method GetMinMaxSize() 
has to evaluate the widths of the items stored in the select box. 

The items are stored in the property Items. Each particular item is separated by the 
new-line character ‘\n’. The implementation uses a simple while-loop to evaluate the 
items one by one. 

�  Override the method GetMinMaxSize() and implement the following logic (Figure 
6.7-6): 
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Figure 6.7-6: The implementation of the GetMinMaxSize() method 

�  That's about it. We can test the 'Plastico' select box now. Press F5 to start the 
Prototyper. By pressing the Enter key you can activate the select box. But you will 
not be able to select any items yet. This is because per default a select box does 
not contain any items. Any way, it is ready to use. 

Because we have implemented the ‘Plastico’ variant of the select box in a very 
unique design, the implementation inherited from the Mosaic class library does not 
yet meets our requirements regarding cursor event handling. We can activate the 
widget by a clicking on it, but there is no way of selecting another item yet. 

Well, in our implementation we would like the behavior that as the user clicks within 
the left half of the box, the selection should change to the previous item and if he 
clicks within the right half of the box, the next item should be selected. An additional 
auto-repeat function should perform the scrolling automatically, if the cursor is held 
down for a longer period. 
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�  To enable this feature, we extend the method HandleEvent() by cursor event 
handling (Figure 6.7-7): 

 

Figure 6.7-7: Cursor Event Extension of the HandleEvent() method 

In the first line of our implementation we have applied an object cast operator in 
order to test, whether the incoming event is of the desired type Core::CursorEvent. 
To react to the first click and to provide automatic scrolling we additionally evaluate 
the HoldPeriod member of the event object. This variable stores the time in 
milliseconds, of how long the cursor is held down. For the first time the value is 0 and 
for further events its value increases in steps of 100. 

The modulo division operator % in the if-condition, right to the HoldPeriod variable 
serves as a speed-break for the automatic scrolling. It filters each fourth cursor event 
and so causes an auto-repeat delay of 400 ms. 

�  Now our 'Plastico' select box is cursor-aware and ready-to-use for touch and 
mouse application as well. You can test the widget by prototyping the Application 
class. The sub menu ‘Picture Settings’ in the main menu contains a select box 
‘Format’ which will be suitable to observe the widget behavior. 

As mentioned at the beginning of this chapter, this tutorial restricts to the 
implementation of a select box without a popup. If you like to implement a variant 
with a popup, you will have to take care about the following issues:  

�  First you will have to derive a new select box item class (not a variant!) from 
the class Forms::Ctrl. Within this class the desired visual design of a particular 
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item should be implemented. How to do this is described in detail in 'Tutorial – 
Basics' by example of the SongItem class.  

�  The popup itself is to be derived from the class Panels::SelectBoxPopup. The 
popup is to be filled with the desired number of items in the overridden 
method Initialize(). The method HandleEvent() is to be overridden as well to 
be able to react on key events and scroll within the items accordingly. The 
base class of the popup will automatically take care for the update of the 
items. The 'Tutorial – Basics' describes a similar implementation for the class 
SongList. 

�  In the select box variant you need to override the method CreatePopup(). This 
method is supposed to create and return a new instance of the previously 
designed popup class. Following that the popup is attached to the select box 
and provided with events. When deactivated, the popup is automatically being 
closed. There is no additional implementation of code necessary for this 
action. 

�  Because the popup in this case handles the key events now, the 
HandleEvent() override as shown in our 'Plastico' variant is not needed in a 
popup featured select box. 

�  To make the reproduction of these steps easier, it is recommended to 
examine the implementations of the ‘Aqua’ and ‘Win95’ variants of the select 
box. They contain the implementation of both of the additional classes, all the 
described methods and comprehensible inline comments. 

6.8. Radio Button 

The implementation of the 'Plastico' radio button variant is exactly the same as that 
of the 'Plastico' check box. The only difference is that the radio button is using a 
different bitmap resource, showing a selection dot instead of a check mark cross. 

 

Figure 6.8-1: ‘Plastico’ radio button with different states 

Because there is nothing new to learn about this widget, please examine the 
implementation yourself; it is contained in the accompanying project for this chapter 
Tutorial\ModificationOfLookAndFeel\Chapter6_8.ewp . 

6.9. Vertical Slider 

The implementation of a vertical slider exactly matches that of the horizontal. The 
only difference is that the slider is oriented vertically and accordingly using different 
bitmap resources for the track. 
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Figure 6.9-1: ‘Plastico’ vertical slider with different states 

Again there is nothing new to discuss for this widget, so please examine the 
implementation yourself; it is contained in the accompanying project for this chapter 
Tutorial\ModificationOfLookAndFeel\Chapter6_9.ewp . 

6.10. Scrollbars 

The implementation of the ‘Plastico’ variant of a vertical and horizontal scrollbar is 
very easy. The scrollbars only consist of two view objects: the background and the 
tracker, which displays the current scroll position and scroll region. The color of the 
views is reflecting the current widget state: disabled or enabled.  

 

Figure 6.10-1: ‘Plastico’ vertical and horizontal scrollbars in enabled and disabled states 

The approach of implementation for this widget is not differing from that of the 
previously discussed widgets. 

�  First we need to derive a new ‘Plastico’ variant of each the class 
Panels::VertScrollBar and Panels::HorzScrollBar. 

�  Next a background and a tracker view object needs to be added to the canvas 
of the widget and appropriately initialized and laid out (see description of 
OnSetBounds implementation in the previous chapters). 

�  Now the inherited method ArrangeTracker() needs to be overridden and 
implemented. The method is automatically invoked as soon as the state of the 
scrollbar has changed. Within this method, the position and size of the tracker 
view is recalculated. 

After having worked through the tutorial so far, we assume you already developed 
the necessary understanding to be able to analyze this easy task yourself. The 
implementations are found in the accompanying project for this chapter 
Tutorial\ModificationOfLookAndFeel\Chapter6_10.ewp . 
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6.11. Panel 

In the previous chapters we have discussed, how variants of the particular widgets 
can be implemented and designed in a new look & feel. In the following, we will 
discuss the panel. Same as with the widgets, we are going to derive a new variant of 
the Panel class and implement the ‘Plastico’ look and feel for it. 

The ‘Plastico’ panel – same as other widgets – contains a background. The 
background displays a frame, reflecting the current state of the panel. Further more it 
has a caption for labeling the panel. Same as with the background frame, the color of 
the caption is depending on the current state of the panel. 

The 'Plastico' panel differentiates two states: focused and non-focused. This 
distinction is important to highlight the focused panel in situations when more than 
one panel is visible at the same moment. This is because the user can only interact 
with the currently focused panel. All other panels in this moment are in their non-
focused state. 

The panel shows its readiness to react on user input by blue coloring of its frame and 
caption. If that coloring is dark gray, the panel currently is non-focused and therefore 
not accepting user input. The following screenshot shows a panel in both of its 
possible states (Figure 6.11-1): 

 

Figure 6.11-1: The ‘Plastico’ panel with the focused and non-focused state 

The background image of the panel is stored in the bitmap file 
PanelBackground.png. This file contains two frames of 51x51 pixels each. The first 
frame defines the appearance of a non-focused, whereas the second frame defines 
the appearance of a focused panel: 
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Figure 6.11-2: PanelBackground.png file with frames for the non-focused and focused state of the panel 

�  Now let us start by load the accompanying project file for this chapter 
Tutorial\ModificationOfLookAndFeel\Chapter6_11.ewp .  The project 
already contains the said bitmap resource PanelBackground, so we can 
concentrate on the construction of the Panel variant.  

�  From the Browser window drag and drop a new variant from the class 
Panels::Panel to the unit Plastico, holding down the keys Ctrl+Shift+Alt. 

�  Set the attribute VariantCond of the new variant to PlasticoStyle . The variant 
now is ready for further editing. 

�  Open the variant in the Composer. 

Next we will have to add the required view objects for displaying the background, 
caption and a gray separator dash below the caption. To enable the background to 
be resizable, we realize it by a Frame view.  

�  From the Gallery folder Views drag and drop a Frame view onto the canvas area 
in the Composer. Rename the new view into Background .  

�  In the Browser window localize the resource Plastico::PanelBackground  
and drag & drop it on the property Bitmap of the selected Background view. 

�  Adapt the size of the view so that it covers the complete area of the panel. 

Next we need a Text view for displaying the caption: 

�  For this sake drag a new Text view from the Gallery folder Views and drop it over 
the canvas area. Rename it into TextView . 

�  To position the caption in the upper part of the panel, change its property Bounds 
to <6,6,294,38> . Please notice that with this we give the caption a spacing of 6 
pixels from the left, right and top of the panel. By doing this we guarantee the 
caption not to overlap the background frame design. 

�  Setting the property AlignH to Views::AlignH.Middle  further on aligns the 
caption centered horizontally. 

�  By default the text is to be colored in the dark gray of an unfocused panel. 
Therefore we use the color constant Panels::DefaultTextColor . It is to be 
assigned to the property Color of the TextView object. 
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�  Mosaic provides the predefined font resource Panels::CaptionFont  for the 
font face of the panel caption. Assign this resource constant to the property Font 
of the TextView. 

�  A panel should initially display the default caption text “Caption”, so change the 
property Caption of the TextView to "Caption" . 

�  Finally we want to change the property Ellipsis to true  to ensure that in a panel 
which is too small, the caption text is cropped to the visible area and appended 
by the ellipsis “…”. 

The gray separator line is only serving on one hand as a visual partition of the panels 
‘head’ and ‘body’ part and on the other to emphasize the caption. The separator line 
should be 2 pixels wide. The best choice for drawing this element is using a 
Rectangle view. 

�  So from the Gallery folder Views drag and drop a new Rectangle view onto the 
canvas area of the composer and rename it into Delimiter . 

�  The rectangle is to appear below the caption, so change its property Bounds to 
<10,40,290,42> . 

�  The delimiter line independently of the panel state appears in a light gray 
coloring. To realize this, change the property Color of the Delimiter view to 
Plastico::DisabledTextColor . 

Next we have to enable the panel to react on a change of its size at runtime and lay 
out its embedded views correctly by overriding its method OnSetBounds. The 
method is responsible for the background always being adapted in its size to cover 
the whole area of the panel and the caption is always appearing properly.  

�  So override the method OnSetBounds and apply the following logic (Figure 
6.11-3): 

 

Figure 6.11-3: The implementation of the OnSetBounds method 

In the next step we will extend the panel by the logic necessary to react on state 
changes by adapting the color and design accordingly. This is very simple for a panel 
because it only differentiates between the two states focused and non-focused. 
Similar to the widgets, this logic is implemented in the method UpdateCtrlState(). 
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�  Now override the method UpdateCtrlState() and apply the following logic (Figure 
6.11-4): 

 

Figure 6.11-4: The implementation of the UpdateCtrlState() method 

Next we are going to implement the method OnSetCaption, which is called when the 
panel is assigned a new caption. As a result of this assignment the text in TextView 
object is to be updated. 

�  Override the method OnSetCaption and apply the following logic: 

 

Figure 6.11-5: The implementation of the OnSetCaption method 

In principle the panel implementation seems to be done right now. The only 
disturbing issue is that the caption is appearing a bit odd – it seems too small for the 
overall panel design. We want to use a bigger font. For this purpose, we have to 
create a new ‘Plastico’ specific variant of the font resource Panels::CaptionFont. 

�  From the Browser locate the font resource Panels::CaptionFont and drag and 
drop it into the Plastico unit, holding down Ctrl+Shift+Alt to create a new variant of 
it. 

�  In the attribute list of the Inspector change VariantCond to PlasticoStyle .  

�  Again in Inspector change the font attribute Height of the new variant to 20. 

�  Navigate back to the Composer of the panel variant and notice that the size of the 
caption now should have been enlarged. 

�  The panel variant is now in a development stage which allows testing it for a first 
time. To do that, start the Prototyper. The panel appears and is displayed at the 
top-left of the screen. 

This behavior is not satisfying. It would be desirable, that panels in our ‘Plastico’ 
variant principally appear aligned to the center of the screen. I.e. we have to do a 
calculation just before a panel is displayed and adapt its placement accordingly. The 
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suitable place to realize this functionality is the method Arrange(). It is implemented 
in the base classes of the panel and is invoked as soon as a panel is initialized and 
ready to be shown. Within the method Arrange() the desired size and position of the 
panel can be calculated and be returned as a rect value. 

�  Locate the method Arrange() in the Inspector member list. Override the method, 
open it in the Editor and apply the following code (Figure 6.11-6): 

 

Figure 6.11-6: The implementation of the Arrange() method 

The method Arrange receives two arguments of type rect: aBoundsArea and 
aAlignArea. aBoundsArea specifies the area where the panel is allowed to appear. 
Besides other factors, this area is the result of the intersection of the full screen size 
and the current value of the property BoundsArea of Panel. So what we do is that 
we, originating from the current size of the panel, calculate the position the way that 
the panel appears exactly in the center of aBoundsArea. 

The second argument aAlignArea does not affect the implementation of our ‘Plastico’ 
panel variant and therefore is not being evaluated. This argument is only applied, if a 
panel is desired to arrange itself to a superior panel or menu. 

�  After applying the discussed changes, start the Prototyper and test its behavior 
again. The panel now appears in the center of the screen, as we expected. 

To improve the visual feedback, we next want to extend our panel variant by a fade-
in and fade-out animation. Just before the panel is displayed, a little rectangle should 
be drawn, step by step growing from the center to the final size of the panel. After 
this the actual panel is displayed. When closing the panel, we want to do the inverse 
of that: first the panel is hidden and afterwards a rectangle should from the size of 
the panel shrink smaller step by step. 

For this purpose the base classes of panel provide the methods DoFadeIn() and 
DoFadeOut(). DoFadeIn() is called just before a panel is displayed automatically. It 
can be used to start the fade-in animation. In contrary the method DoFadeOut() is 
called just before closing the panel. I.e. it is useful to start the fade-out animation. 

Both methods are invoked with an argument aOnFinished, which contains a slot 
method. After the animation is finished, we have to take care that a signal is send to 
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this slot method to allow the base classes to finalize opening or closing process of 
the panel. The passed slot method therefore needs to be stored in a variable for 
further use: 

�  To do that, add a new Variable to the Panel class from the Gallery folder Default 
and rename it to Finished . 

�  Change the data type of the new variable to slot  and reset the default value by 
selecting its attribute Default and pressing Ctrl+R. 

While the animation is in progress, a non-filled rectangle is to be displayed on the 
screen and to be enlarged, or respectively down-sized step-by-step. For this task the 
Border view object serves best, which is able drawing a thin outline of a rectangle. 
Because the panel is not visible while the animation is running, the border has to be 
created dynamically and displayed and removed independently of the panel. To 
avoid loosing access to the border object, we store it in another variable: 

�  From the Gallery add a second Variable and rename it to FadeBorder . 

�  Change the data type of the variable to Views::Border  and reset the default 
value. 

The actual animation should be driven by an Effect object. The effect internally 
utilizes a timer object. Every time a given timer interval expires the size of the 
connected border object is adapted step-by-step. 

�  For this purpose add a new Move and Resize Rect effect from the Gallery folder 
Effects and rename it to FadeEffect . 

�  Change the property NoOfFrames to the value 8 and the property Period to 20. 
This sets up the animation to happen in 8 steps with a delay of 20 milliseconds 
between two animation steps. 

Next the method DoFadeIn() is to be implemented. At first this method arranges that 
a new border view is being created and displayed within the superior group. After 
that the fade effect is started. While the animation is running the effect successively 
changes the value of the property Bounds of our new border view, which is 
connected through the Actor property of the effect. The animation range of the effect 
is initialized by its properties StartValue and EndValue. 

�  In the Inspector locate the method DoFadeIn() and override it. Implement the 
following logic (Figure 6.11-7): 
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Figure 6.11-7: The implementation of the DoFadeIn() method 

The implementation of the method DoFadeOut() is realized very similar. The basic 
difference is that the values used for initialization of the properties StartValue and 
EndValue are swapped and the panel is explicitly hidden - the panel should be 
invisible while the fade out effect is running. 

�  Override the method DoFadeOut() and implement the following logic (Figure 
6.11-8):  

 

Figure 6.11-8: The implementation of the DoFadeOut() method 

Still missing yet is the finalization of the animations. We remember that we 
mentioned earlier that we have to send a signal to a slot method, which we stored in 
the variable Finished at the end of the DoFade… methods above. The process of 
opening and closing of the panel can only be continued after this signal has been 
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sent. In addition to that the border view has to be hidden and removed again when 
the animation ended – it is not used any further. 

It is a very useful feature of effect classes that they provide a property named 
OnFinished. Connecting a slot method to this property will result in that method being 
invoked automatically as soon as the effect reached the specified EndValue. I.e. we 
have to implement a slot method which hides the border view and sends a signal 
initiating the continuation of opening, or closing of our panel. 

�  From the Gallery folder Default add a new Slot method and rename it to 
FadeSlot . 

�  Open the new method for editing and add the following logic (Figure 6.11-9): 

 

Figure 6.11-9: The implementation of the FadeSlot method 

�  The fade-in and out animation effects is completely implemented now. To test it 
we have to navigate to the Application class. From the Application class 
Composer start the Prototyper and press Ctrl+Y to open the 'Color Selection' 
Panel. 

Admittedly, this is not a very sophisticated kind of animation effect, but it 
demonstrates very clearly how to approach the implementation of panel animations. 
At the end of the day it is only up to your imagination how to realize animate the 
panel. You could do fancier tricks like moving the panel in from outside the screen or 
‘cross-fade’ it in by increasing the opacity step by step as done in the Aqua variant – 
it is up to you. 

In the final design step the two methods CalcClientRect() and CalcPanelSize() of the 
panel variant have to be implemented. These methods are used for the conversion 
between the full size of the panel and the client area, which is the region available for 
positioning widgets. When implementing the conversion, we have to consider the 
space required by frame, caption and other panel decoration elements. By this 
means, derived Panel classes are able to align embedded widgets according the 
selected variant by referring to these methods. 

The method CalcPanelSize() is to calculate the required space, regarding all the 
widgets embedded in the panel. In addition it includes the required space for frame 
and caption into this calculation and returns the resulting size. In our ‘Plastico’ variant 
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the panel needs a spacing of 6 pixels on each side. Another 36 pixels from the top 
are reserved for the caption. Summed up an additional space of 6+6=12 pixels in the 
horizontal and 6+6+36=48 pixels in the vertical are required. 

�  Override the method CalcPanelSize() and implement the following logic (Figure 
6.11-10): 

 

Figure 6.11-10: The implementation of the CalcPanelSize() method 

The method CalcClientRect() executes the inverse calculation. Based upon the full 
size of the panel it calculates the size and position of the client area. 

�  Override the method CalcClientRect() and implement the logic as shown in Figure 
6.11-11: 

 

Figure 6.11-11: The implementation of the CalcClientRect() method 

At this point the implementation of the ‘Plastico’ variant of the Panel class is 
complete. It even is cursor aware already - all required features are inherited from 
the base classes. 

6.12. Panel Menu 

From a structural point of view a panel menu is not much different from the 
previously in detail discussed panel. Both have the same elements: a background, a 
frame and a caption. Something special about a panel menu is that it has an icon 
besides the caption. Further more the menu can display a scrollbar in case that its 
content is too large to be displayed on the screen completely (see Figure 6.12-1). 
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Figure 6.12-1: ‘Plastico’ panel menu with an icon and the scrollbar 

�  Load the accompanying project file for this chapter 
Tutorial\ModificationOfLookAndFeel\Chapter6_12.ewp . 

Same as the projects in the previous chapters this project already contains a partial 
implementation of the ‘Plastico’ panel menu variant. The prepared project covers all 
aspects that have been discussed in detail before and therefore we again will only 
touch those topics briefly:  

�  The panel menu implementation already comes with a Frame view object 
Background for the background, a Text view for the caption and a delimiter for 
visually separating the caption from the content part of the panel menu same 
as the panel class. 

�  There is also an Image view object ImageView prepared for displaying an 
icon. The icon should be arranged in the upper part of the menu, at left of the 
caption. 

�  The method OnSetBounds is already implemented partially as well. Same as 
with the panel it takes care that the background view fills the whole area of the 
menu. Additionally the new ImageView object for displaying the icon is aligned 
in the caption area. 

�  The method UpdateCtrlState() could be copied without a change from the 
panel implementation. Same as for the panel it is responsible for changing the 
color of the frame and caption according to the current state. 

�  Even the fade-in and fade-out animation could be taken over from the panel. 
With this the menu is animated the same way as the panel when opened or 
closed. 

Starting from the prepared project we will extent the panel menu by a vertical 
scrollbar. It should be invisible by default and only be displayed if there is not enough 
space within the menu to show all of the contained menu items. 

Scrolling and updating of the scrollbar is automatically handled by the base classes. 
We solely have to take care that the scrollbar is connected to this underlying 
functionality: 
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�  From the Gallery folder Panels add a new Vertical ScrollBar object and rename it 
into VScrollBar . 

�  The scrollbar should be aligned with the right edge of the menu. To do this, 
change the value of its property Bounds to <279,44,294,191> . 

�  Next set the property AutoHide to true . This setting will have the effect that the 
scrollbar is automatically hidden if it is not required. Please don’t be surprised that 
you will still see the scrollbar in the Composer independently of the value set in 
this property. This is desired behavior here, because this is the only way to allow 
the application designer to still be able to select and edit the component at the 
design time. 

�  Now the inherited scrolling functionality of the menu has to be connected with the 
scrollbar. The base classes provide two properties for this purpose: VertScrollBar 
and HorzScrollBar. To settle the connection, select the member this from the 
Inspector member list and change the value of the property VertScrollBar to 
VScrollBar . Please notice that the same time the scrollbar is connected, it is 
been automatically updated. 

�  To guarantee that the scrollbar is always aligned to the right edge of the menu we 
need to adapt the method OnSetBounds by the following indicated lines of code 
(Figure 6.12-2): 

 

Figure 6.12-2: The adapted implementation of the OnSetBounds method 

In the following step we are going to adapt the calculation in the methods 
CalcMenuSize() and CalcClientRect(). Same as with the panel, these methods are 
used for the conversion between the full size of the menu and the client area, which 
is now the area where the menu items are allowed to be positioned. The calculations 
now have to take into account that the menu might require additional space for 
displaying the scrollbar. Because scrollbars in principle are not included in the client 
area, they have to be excluded from the calculation of the client area. 

�  Let’s go on and override the method CalcMenuSize() and apply the following logic 
(Figure 6.12-3): 
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Figure 6.12-3: The implementation of the CalcMenuSize() method 

Please note that the method only executes a calculation. The argument aScrollMode 
specifies if scrollbars have to be included into this calculation. If this argument is true, 
additional space for the scrollbar has to be allocated. In our case we need another 
14 pixels on the right side of the menu. In situations when no scrollbar is required 
this space is not to be added. 

The method CalcClientRect() executes the inverse conversion. Based upon the full 
size of the menu it calculates the size and position of the client area. 

�  Override the method CalcClientRect() and implement the following logic (Figure 
6.12-4): 

 

Figure 6.12-4:  The implementation of the CalcClientRect() method 

The final step of the implementation is probably the most intensive. We will have to 
implement the method Arrange(). We remember from the discussion of panels, that 
this method is automatically called right before the panel is displayed to give it a last 
chance to adapt its position and size. For the panel we have taken this chance to 
center-align it on the screen. Now we are going to use the method Arrange() as well 
for automatic laying out the embedded items within the menu. 
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By this way intelligent menu systems are constructible, with the ability to calculate 
and adapt their own layout autonomously. The layout algorithm of our menu should 
stick to the following requirements: 

�  We want the menu items to be lined up from top to bottom according their z-
order.  

�  All items should have an equivalent, common width and height. This 
information will be retrieved from the items with the maximum in width and 
height among all embedded items. 

�  The size of the menu should automatically be updated to the required space 
of its items. The space required by caption and icon must also be included into 
this considerations. 

�  The menu is not allowed to exceed the size given in the argument 
aBoundsArea. If there is not enough space available, the vertical scrollbar 
must be displayed. 

Let’s put the implementation of the Arrange() method into action and start developing 
the algorithm now. The first part of the method covers the determination of the 
optimum width and height for all items. For this purpose the items are evaluated one 
by one to find out the minimum required width and height. The result is going to be 
stored in a local variable size. Attend the utilization of the methods GetFirstItem() and 
GetNextItem(). They provide a convenient way to access the particular items. The 
actual required space of a single item is retrieved by evaluating the return value of its 
method GetMinMaxSize(). 

�  Now override the method Arrange() and apply the following part of the discussed 
logic (Figure 6.12-5): 

 

Figure 6.12-5: The implementation of the Arrange() method (Part 1) 

In the second part we will calculate the required space for the menu caption and 
icon. The result is then merged with the previous one – the bigger value will finally 
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determine the final size of each particular item within the menu. I.e., if the user has 
defined a very long caption string, the items will adapt to its width accordingly.  

�  Extend the Arrange() method by the following lines of code (Figure 6.12-6):  

 

Figure 6.12-6: The implementation of the Arrange() method (Part 2) 

The following step is to meet the requirement that the menu is not allowed exceeding 
the specified value in the argument aBoundsArea. If the limitation is exceeded, the 
items widths have to be narrowed down accordingly. First we use the method 
CalcMenuSize() for the conversion. The width of the resulting menuSize is then 
eventually restricted to the width of aBoundsArea and afterwards transformed back 
into the size of a single item again. 

�  Extend the Arrange() method by the following lines of code (Figure 6.12-7):  

 

Figure 6.12-7: The implementation of the Arrange() method (Part 3) 

The fourth step of implementing the Arrange() method is taking care of the item 
positioning. At this point of time the optimum size of an item is calculated and all 
restrictions and limitations are taken into account. The local variable itemRect now 
holds the position and size for the very first item. All of the other items are 
sequentially being positioned below. To avoid an unsupported enlargement of items, 
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we additionally check the maximum size of each item. E.g. the size of a separator 
item will be fixed and independent of all other items. 

�  Extend the Arrange() method by the following lines of code (Figure 6.12-8):  

 

Figure 6.12-8: The implementation of the Arrange() method (Part 4) 

Well, all items are aligned now and we know how much space the items require in 
total. Based upon this requirement the actual size for the whole menu is calculated 
next. As a first try we consider aBoundsArea to be big enough to display the whole 
menu. If the menu is too big, its size needs to be diminished, the scrollbar to be 
taken into account in a second try. 

�  Extend the Arrange() method by the following lines of code  (Figure 6.12-9): 
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:  

Figure 6.12-9: The implementation of the Arrange() method (Part 5) 

�  Similar to the approach for the Panel class we finally center-align the menu in 
aBoundsArea (Figure 6.12-10):  

 

Figure 6.12-10: The implementation of the Arrange() method (Part 6) 

The ‘Plastico’ panel menu class variant implementation is now completed. 
Unfortunately we can not test it yet, because we do not have any ‘Plastico’ menu 
item variants. Thus we are going to start implementing them, starting with the variant 
of the separator item. 

6.13. Separator Item 

The ‘Plastico’ separator item variant is structured very simple. It only consists of a 
two pixel high, horizontal, bright gray line, which is vertically center-aligned to the 
item. This item exclusively serves as a visual separator for menu item groups. It does 
not have a state and cannot be selected by the user (Figure 6.13-1): 
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Figure 6.13-1: ‘Plastico’ Separator Item between the 'Restore Factory Settings' and the 'Close Main Menu' item 

�  Let us implement the separator item variant starting from the prepared project file 
Tutorial\ModificationOfLookAndFeel\Chapter6_13.ewp . 

�  From the Browser window drag and drop the class Menus::SeperatorItem into the 
unit Plastico, holding down the keys Ctrl+Shift+Alt. New variant of the item is 
created. 

�  In Inspector change its attribute VariantCond to PlasticoStyle . 

�  Double-click the new brick to open it in the Composer. 

The new 'Plastico' variant of the SeperatorItem class is now available for further 
editing. Next we have to add a Rectangle view for drawing the gray separation line: 

�  From the Gallery folder Views add a new Rectangle view and rename it into 
Delimiter. 

�  Change the position and size of the Delimiter view so that it is 2 pixels high and 
appears in the center of the item. As an alternative you can also set the value of 
its property Bounds to <0,9,200,11> . 

�  The delimiter should appear in light gray – same as a disabled widget. I.e. we can 
reuse the color constant Plastico::DisabledTextColor . From the Browser 
window you can localize it and drag and drop the constant to the property Color of 
Delimiter. 

To enable the separator item to react on a change in its size and update the layout of 
the embedded Delimiter view accordingly we will have to override and implement the 
method Arrange(). This method is automatically invoked to give the item a chance to 
resize and position all of its embedded views. The method is passed two arguments 
from which only aArea is going to be evaluated. This is because aArea contains the 
area within the delimiter is allowed to be displayed. In case of our separator item 
aArea equals to the complete area of the item. 

�  Override the method Arrange() and apply the following code (Figure 6.13-2): 
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Figure 6.13-2: The implementation of the Arrange() method 

Please notice the return value of the method. It is passed back an empty rectangle 
<0,0,0,0> . This behavior is part of the protocol of the Arrange() method, which has 
to inform about an unused part of area, if the item does not require the full available 
space in aArea. This allows other views to make use of the area unused by derived 
item classes. The said protocol will be discussed in detail in the following chapters. 
For now it is sufficient to assume that a separator item always covers the complete 
area and therefore the method Arrange() has to return an empty rectangle. 

In the last implementation step of the separator item we have to override its method 
GetMinMaxSize(). We remember that this method is called by the menu when it is 
about laying out its items and for this purpose has to query information on the 
required space of each particular item it contains. We learnt about the 
GetMinMaxSize() method before when we discussed widgets. They return four 
values in one single rect: <minWidth,minHeight,maxWidth,maxHeight>. For our 
separator item the height should be fixed to 8 pixels, No matter how high other items 
in the same menu might be. The width of the item however is flexible, so a range of 0 
to 10000 is suitable. 

�  Override the method GetMinMaxSize() and implement the single line shown in 
Figure 6.13-3: 

 

Figure 6.13-3: The implementation of the GetMinMaxSize() method 

That's all. The ‘Plastico’ variant of the separator item is ready to use. Now, we are 
going to start implementing a 'true' menu item. 

6.14. Menu Item 

All menu items apart from the separator item share the same properties: they have a 
caption and an icon. Some of the items additionally embed a widget object. As an 
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example the edit field item embeds an edit field widget. The appearance of menu 
items within the same style is usually identical as well: the background, caption and 
icon are laid out and displayed in the same way. 

To keep the effort of implementation at a minimum, the common functionality of 
menu items is packed into the class Menus::Item. Therefore all derived classes 
automatically inherit the caption, icon and background and so on (Figure 6.14-1). 

 

Figure 6.14-1: Class hierarchy of menu items inheritance 

This approach has the positive effect that for the creation of a new variant of all 
menu items it is enough to solely derive a variant of the common base class 
Menus::Item and add the desired caption, icon and background. These extensions 
are automatically inherited by the derived item classes (Figure 6.14-2). 

 

Figure 6.14-2: Variants and subclasses of the generic Menus::Item class 

In the Browser screenshot above you see the inheritance tree of the menu item base 
class Menus::Item. The  symbol left of it indicates that there are variants derived 
from it. The same symbol in a smaller version is found on top of those tree item icons 
of the derived classes, which are variants of that class rather than subclasses. 

The screenshot also illustrates that there is only a style-specific implementation of 
the generic base class, which are Aqua::MenuItem, Plastico::MenuItem and 
Win95::MenuItem. The particular sub-classed menu items CheckBoxItem, 
CloseMenuItem, etc. do not have a style specific variant. 

The generic ‘Plastico’ item has a very simple structure. It only contains an icon and a 
caption which are aligned next to each other at the left of the item. The current state 
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of the item is reflected by the color of its caption. A focused item has a blue caption, 
an enabled item displays its caption in gray and disabled items have a light gray 
caption and a semi-transparent icon (Figure 6.14-3): 

 

Figure 6.14-3: ‘Plastico’ menu item with different states 

�  Now we start implementing the generic ‘Plastico’ variant of the menu item. Load 
the accompanying project file for this chapter 
Tutorial\ModificationOfLookAndFeel\Chapter6_14.ewp . 

�  In the Browser window localize the class Menus::Item and drag and drop it into 
the Plastico unit, holding down Ctrl+Shift+Alt.  

�  In the Inspector change VariantCond to PlasticoStyle . 

�  Double-click the new variant brick to open it in the Composer for editing. In the 
Inspector member list select the item this and set the value of its property Bounds 
to <0,0,200,30> . After that the item puts on a longish shape. 

As hinted before, in the ‘Plastico’ style all items display an icon and a caption. So 
next we have to add an Image view and a Text view to the item. 

�  From the Gallery folder View drag and drop a new Image view object onto the 
canvas area of the Composer. Rename it into ImageView .  

�  The icon is to be shown at the very left of the item, so we change the property 
Bounds of ImageView to the value <0,0,30,30> . 

�  We want the icon to be center aligned within the area allocated for it. For this 
purpose change the property AlignH to the value Views::AlignH.Center  and 
the property AlignV to Views::AlignV.Middle . 

�  By default the icon of the item should not be displayed (the default of the property 
Icon is null). Because of this we have to reset the value of the property Bitmap of 
the ImageView to null. You can do that by right-clicking the property and select 
the option ‘Restore default value’ or by pressing the Ctrl+R keys. 

�  In case the user assigns an animated bitmap resource, we have to ensure the 
animation is enabled. We do this by setting the value of the property Animated of 
the ImageView to true . 
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�  Next we add a new Text view to the canvas of the Composer from the Gallery 
Views folder. Rename it to TextView . 

�  By default the caption should take the whole area of the item except for minimum 
margin at the left and right. For this purpose assign the value <40,0,140,30>  to 
the property Bounds of TextView.  

�  Next we align the text view vertically centered by setting the value of its property 
AlignV to Views::AlignV.Middle . 

�  Now we adapt the color and font of the caption to meet our ‘Plastico’ guidelines. 
To realize this, change the property Color of TextView to 
Panels::DefaultTextColor . Further set the value in the property Font to 
Panels::DefaultFont . 

�  Because an item should display the text "Caption" by default, change the value of 
the property String to “Caption” . 

�  In situations when a menu does not provide enough space to display a caption 
string completely, it needs to be cropped and applied the ellipsis ‘…’. Enable this 
feature by setting the text view property Ellipsis to true . 

The next thing we need to do is implementing the methods OnSetCaption and 
OnSetIcon. These methods are called when the item is assigned a new caption, 
respectively a new icon. As a result of this assignment the TextView and IconView 
have to be updated with the new caption or icon. 

�  Override the method OnSetCaption and implement the following logic (Figure 
6.14-4): 

 

Figure 6.14-4: The implementation of ther OnSetCaption method 

�  Next override the method OnSetIcon and apply the following code (Figure 
6.14-5): 
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Figure 6.14-5: The implementation of the OnSetIcon method 

Same as the widgets, the items have to be enabled to react on state changes. An 
item can take on several states: disabled, enabled, selected or focused. According to 
the state, the color of the caption and the opacity of the icon need to be adapted. 
The suitable place to realize this is the method UpdateCtrlState(). 

�  Override the method UpdateCtrlState() and implement it as following (Figure 
6.14-6): 

 

Figure 6.14-6: The implementation of the UpdateCtrlState() method 

For the purpose of enabling the item to react on a change of its size by recalculating 
the sizes and positions of the text and image view accordingly, we next have to 
implement the method Arrange().  

For some items the calculations can take place in various levels of their class-
inheritance hierarchy. Imagine a generic item class, which can display a caption. 
Based on this specialized item classes can be derived, which can contain additional 
widgets or other embedded views. The method Arrange() therefore has to calculate 
the position and size of the generic caption in the base class and the derived class 
has to care for the positioning and sizing of its additional widget or views. 
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The difficulty in this situation is that the area has to be shared among the caption and 
the widget. But the relevant code is spread among two Arrange() methods: the first 
resides in the base class with the caption and the second in the derived class with 
the additional widget. The solution for this problem is to realize the Arrange() 
methods so that they share the available. 

You can remember, when called, the method Arrange() is passed an argument 
aArea. This value defines the available, unused area of the item. After that, the 
method can place its contained views freely. If parts of the provided area remain 
unused so that other derivates can place views there, the method Arrange() is 
supposed to return this remainder as its result rect. If the whole area has been used, 
the method must return an empty rect (<0,0,0,0>). 

The fact that particular widgets have different sizes makes the partition of the menu 
item area difficult. E.g. an edit field can be arbitrarily stretched in its width. The wider 
the edit field, the more text can be displayed. At the same time the width of the 
caption is reduced. Thus the method Arrange() has to take care of a ‘fair’ balance in 
partitioning the area between caption and widget. 

It is depending on the desired design of the variant, how the space is finally split. To 
support the calculation the method Arrange() receives a second argument 
aCtrlExtend. This value contains the minimum and maximum size the embedded 
widget can take up. In practice this value is returned by the method GetMinMaxSize() 
of the particular widget. We remember that this method returns the four values: 
mimimum width, minimum height, maximum width and maximum height. These 
values are then passed in the argument aCtrlExtend as a rect value 
<minWidth,minHeight,maxWidth,maxHeight>. This information can now be 
considered in the algorithm implementation of the method Arrange(). 

�  All right, after having considered the theory, let us go on and override the method 
Arrange() and start with the implementation of the algorithm (Figure 6.14-7): 
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Figure 6.14-7: The implementation of the Arrange() method (Step 1) 

In the first part of the method the optimum size of the embedded widget is being 
calculated. In our 'Plastico'’ design we set out from the following assumptions: The 
widget should be allowed to take up a third of the items area. The remainder is 
reserved for caption and icon. However the widget should not be wider than 200 
pixels and it should never get smaller or bigger as limited by the argument 
aCtrlExtend. The resulting size is stored in the variable ctrlSize. 

After the optimum size for the widget is calculated, in the second part we can 
determine the area for displaying the caption and icon. In the ‘Plastico’ variant the 
icon and caption are always aligned at the left of the item. The resulting area is 
stored in the local variable labelArea  

�  Extend the Arrange() method by the following lines of code  (Figure 6.14-8): 

 

Figure 6.14-8: The implementation of the Arrange() method (Step 2) 

In the third step we lay out the icon and caption within the previously calculated 
labelArea. In our ‘Plastico’ design the icon is to be displayed left and the caption at 
its right with an offset of some pixels. If the item is not assigned an icon, the caption 
should be positioned at the very left instead. 
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�  Extend the Arrange() method by the following lines of code (Figure 6.14-9): 

 

Figure 6.14-9: The implementation of the Arrange() method (Step 3) 

The caption and icon have been laid out now and the remaining area is available to 
the widget. To provide derived classes with this information, the method Arrange() 
must finally return this value. The widget is supposed to be displayed at the right side 
of the item, taking into account the previously determined size. We care for the 
vertical alignment of the widget here as well.  

�  Extend the Arrange() method by the following lines of code (Figure 6.14-10): 

 

Figure 6.14-10: The implementation of the Arrange() method (Step 4) 

The method Arrange() is complete now. Still missing is its counterpart, the method 
CalcMinMaxSize(). This methods purpose is to determine the minimum and 
maximum size of an item. This includes the consideration of the required sizes of 
caption, icon and possibly an embedded widget. The method CalcMinMaxSize() is 
used when a menu is aligning its embedded items and therefore has to query the 
information about the required space from each item. However the method is not 
called directly. The menu rather refers to the method GetMinMaxSize() which 
performs the invocation of CalcMinMaxSize(). 

Other than GetMinMaxSize(), CalcMinMaxSize() expects the additional argument 
aCtrlExtend. Same as with the method Arrange(), this is necessary to be able to 
consider the required space of the embedded widgets in the calculation. 
CalcMinMaxSize() returns four values: the minimum width, the minimum height, the 
maximum width and the maximum height of the item. The four values are returned in 
a single rect value as <minWidth,minHeight,maxWidth,maxHeight>. 
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�  Override the method CalcMinMaxSize() and let us start with the first part of the 
implementation. Within this, we determine the required space for the caption and 
the icon. The result is stored in the local variable size (Figure 6.14-11): 

 

Figure 6.14-11: The implementation of the CalcMinMaxSize() method (Step 1) 

The second part of the implementation covers the calculation of the optimum size for 
the widget. We remember that the widget is desired to take up a third of the items 
area. At this point of time the space required by caption and icon is known. Based on 
the assumption that caption and icon take up two thirds of the item, we can now 
determine the optimum size of the widget. However, the widget should never exceed 
a width of 200 pixels and should always stick to the constraints given in aCtrlExtend. 

�  Extend the CalcMinMaxSize() method by the following lines of code (Figure 
6.14-12): 

 

Figure 6.14-12: The implementation of the CalcMinMaxSize() method (Step 2) 
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�  In the final implementation step the method has to return the calculated size. As a 
result the item must not be smaller than this determined value. But it is allowed to 
grow bigger. In our case to a maximum of 10000x10000 pixels (Figure 6.14-13): 

 

Figure 6.14-13: The implementation of the CalcMinMaxSize() method (Step 3) 

�  The item is now completely implemented. Now it is possible for the first time to 
test the menu items. Navigate to the Application class and start the Prototyper. 
Press Ctrl+M to open the main menu. Navigate around the menu items. 

Well, you will recognize that the behavior is not yet satisfying: 

�  One issue is: the icons in the 'open sub menu' and 'close menu' items are 
always appearing in gray. But the ‘Plastico’ look & feel is supposed to display 
the icons in blue if the item is focused, same as the caption of a focused item. 

�  Further more, the message panel appears disordered. Besides that the 
message panels use the same (information, exclamation and confirmation) 
icons as in the Aqua variant. It would be desirable for the design of the icons 
to follow the ‘Plastico’ look & feel more tightly. On top of that the widgets 
within message panels should be laid out correctly. 

6.15. Open Menu & Close Menu Items 

The first mentioned shortcoming can be resolved very easily. This is because the 
OpenMenuItem and CloseMenuItem classes use bitmap resources, which are 
defined in the unit Menus. I.e. we will have to derive new variants from these 
resources and initialize them with our adapted bitmap files. 

The ‘Plastico’ bitmaps are provided with the files accompanying this tutorial. For the 
open menu item you will find a file called OpenMenuItemIcons.png ( Figure 
6.15-1) . The icons for the close menu item are stored in the file 
CloseMenuItemIcons.png  (Figure 6.15-2). 



Modification of Look & feel ���������	
�    

Embedded Wizard Copyright TARA Systems GmbH Page 167  
Tutorial - Widgets www.embedded-wizard.de  

 

Figure 6.15-1: OpenMenuItemIcons.png file 

 

Figure 6.15-2: CloseMenuItemIcons.png file 

As you can see, each of the two files contains three frames for an item for the states 
disabled, enabled and focused. 

�  Navigate to the unit Plastico.  

�  In the Browser window locate the resource Menus::OpenMenuItemIcons and drag 
and drop it to the Plastico unit, with the keys Ctrl+Shift+Alt held down. This will 
create a new variant of the bitmap resource. 

�  In the Inspector change VariantCond of the new variant to PlasticoStyle . 
Now change the attribute FileName to 
PlasticoRes\OpenMenuItemIcons.png . All other attributes remain 
unchanged - they are inherited from the original resource. 

�  Repeat the same process for the resource Menu::CloseMenuItemIcons. This time 
assign the filename PlasticoRes\CloseMenuItemIcons.png . 

�  Back at the Application class, start the Prototyper. Open the menu now. After our 
modifications the menu items are displayed in the correct coloring. 

6.16. Message Panel 

In this chapter we will discuss the implementation of a ‘Plastico’ variant of the 
message panel. All message panels – independent of the selected style – contain an 
image view, a text view and three push buttons. The image view is used to display an 
icon and the text view displays the actual message. By means of the icon the user 
can distinct between three types of message panels: InformationPanel (Figure 
6.16-1), ConfirmationPanel (Figure 6.16-2) and ExclamationPanel (Figure 6.16-3): 
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Figure 6.16-1:  ‘Plastico’ InformationPanel 

 

Figure 6.16-2:  ‘Plastico’ ConfirmationPanel 

 

Figure 6.16-3:  ‘Plastico’ ExclamationPanel 

Luckily all the widgets and the complete functionality of the message panel are 
already implemented in the class Panels::MessagePanel. We only need to derive a 
new ‘Plastico’ variant from this class and take care that the particular views and 
buttons are laid out properly. 

More over we will have to replace the icons. For displaying the icons, the message 
panel uses three bitmap resources, which are defined in the unit Panels. I.e. we also 
have to derive variants of these resources as well and initialize them with our 
adapted bitmap files. The prepared bitmap files are accompanying this tutorial. They 
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are stored as InformationIcon.png , ConfirmationIcon.png  and 
ExclamationIcon.png . Let us first replace these icons: 

�  Load the accompanying project file for this chapter 
Tutorial\ModificationOfLookAndFeel\Chapter6_16.ewp . 

�  Navigate to the unit Plastico. 

�  In the Browser window locate the resource Panels::InformationIcon and create a 
new variant from that resource by drag & dropping it into the unit while holding 
down the keys Ctrl+Shift+Alt.  

�  Change the attribute VariantCond in the Inspector to PlasticoStyle . 

�  Next initialize the new variants FileName attribute with the corresponding 
filename PlasticoRes\InformationIcon.png . All other attributes are 
inherited from the original resource. 

�  Repeat the steps to as well create variants of the other two resources 
Panels::ConfirmatioIcon and Panels::ExclamationIcon. 

�  Navigate back to the Application class and start the Prototyper again. Open the 
menu by pressing Ctrl+M and select the item 'Restore Factory Settings'. Now you 
will see a message panel showing our newly applied icons. 

In the second step we need to derive a new variant of the MessagePanel class to 
adapt the layout of the inherited views and widgets according to the above 
screenshots (Figure 6.16-1, Figure 6.16-2 and Figure 6.16-3): 

�  Navigate back to the unit Plastico. 

�  From the Browser window drag and drop the class Panels::MessagePanel into 
the Plastico unit while holding down Ctrl+Shift+Alt. 

�  Change the attribute VariantCond in Inspector to PlasticoStyle . 

�  Double-click the new variants brick to open its Composer for editing. 

As we can see, the current layout of the contained views and buttons does not match 
our ‘Plastico’ style very well. To meet the design requirements we could now start 
moving and changing the members manually to an appropriate position and size in 
the Composer with the mouse. The disadvantage of this approach is obvious: The 
layout would be of static nature. E.g. a long text would consequently only be 
displayed incomplete. 

The solution we are heading for is that the panel is automatically calculating the 
layout of its embedded views and widgets – of course according the required space 
of the particular members. 
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This approach has its similarities with the automatic layout of items in a menu. We 
will have to calculate the required area of all views and buttons in the message panel 
just before it is displayed and arrange them correspondingly. The suitable place to do 
that is the well known method Arrange(). 

�  The method Arrange() for this purpose has to be overridden and filled with the 
following code. Please try to analyze it on your own. 

 

Figure 6.16-4: The implementation of the Arrange() method (Part 1) 
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Figure 6.16-5: The implementation of the Arrange() method (Part 2) 
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Could you figure out what is happening in the Arrange() method? After having 
worked through the tutorial until this point, you should be able to understand what the 
method does. 

The implementation of the message panel with this step is complete. After pressing 
F7 in the MessagePanel composer, the class is reloaded and the method Arrange() 
is invoked during the initialization. As a result you will see that the views and widgets 
are adapted following the implemented arrangement logic. 

�  Navigate to the Application class to have another test run in the Prototyper. Press 
F5 to start and then Ctrl+M to open the main menu. Now again select the item 
‘Restore Factory Settings’ and observe the panel is exactly following the newly 
implemented arrangement logic. 

6.17. Popup Menu 

The ‘Plastico’ variant of the class PopupMenu implementation is - besides the 
missing caption - identical to the one of the previously discussed 'Plastico' panel 
menu. The popup menu contains a background and a vertical scrollbar. The items 
are automatically arranged vertically using the same layout algorithm as developed 
for the panel menu. 

      

Figure 6.17-1:  ‘Plastico’ popup menu without and with a scrollbar 

At this point of time you should be able to analyze and understand the 
implementation without assistance, so refer to chapter 6.12 for a detailed discussion. 
You will find the variant class implementation in the accompanying project for this 
chapter: Tutorial\ModificationOfLookAndFeel\Chapter6_17.ewp . 

6.18. Selecting the Look & feel 

As you certainly remember, the usage of the ‘Plastico’ variant has been coupled with 
the style PlasticoStyle. To be able to switch the look & feel of a UI application to 
‘Plastico’ we therefore have to explicitly activate the PlasticoStyle. 

We already learnt to know one possibility of activating styles. Using the Styles combo 
box in the Embedded Wizard IDE, the user can toggle on and off styles on demand 
at design time to review how panels and menus look and behave in the particular 
style (Figure 6.18-1). 
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Figure 6.18-1:  ‘Styles’ combo box. The ‘Plastico’ style  is activated 

Another method is to switch styles at runtime. For this purpose Chora provides the 
global, built-in variable styles . This variable stores a list of the currently active 
styles. The value of this variable can be evaluated and modified. E.g. for activating 
the PlasticoStyle at runtime, all you have to do is to assign the name of the style to 
the styles  variable: 

Styles = [ PlasticoStyle ]; 

Please notice the usage of the square brackets. This syntax is used, because the 
variable styles  stores the active styles as a set. The elements of sets are always 
put in squared brackets. In case there are several styles contained in the set, they 
have to be comma separated. The usage of styles is discussed in detail in the ‘Chora 
User Manual’. 

Within this last chapter, we want to extend our application the way that the user is 
enabled to switch between Aqua-, Win95- and PlasticoStyle at runtime. Whenever  
Ctrl+B (Blue) is pressed, the styles are switched in turn. The appropriate place to 
implement that logic is the method HandleEvent() of the class Application. 

�  Navigate to the class Application and open the method HandleEvent() in the 
Editor window. Add the following code (Figure 6.18-2): 

 

Figure 6.18-2: Application HandleEvent() method implementation (update) 

�  Start the Prototyper. Open the menu with Ctrl+M. The menu appears in the 
‘Plastico’ style, as pre-selected in the Styles combo box. 



Modification of Look & feel ���������	
�    

Embedded Wizard Copyright TARA Systems GmbH Page 174  
Tutorial - Widgets www.embedded-wizard.de  

�  Close the menu again and toggle switch style by pressing Ctrl+B. Reopen the 
menu. Now it should appear in the Aqua look & feel. 

There is one thing left that might annoy you about the ‘Plastico’ look & feel: The 
widgets in the ‘Color Selection’ and ‘PVR Settings’ panel are appearing in the area of 
the caption. The reason for this effect is that panels do not support automatic layout 
like menus do. As you might remember, we discussed, that panels allow the 
designer to position widgets freely wherever he wants. 

The major disadvantage of this feature is that when a variant of a panel has uses a 
different sized area for the caption or its borders, the contained widgets need to be 
manually rearranged, according to the panel variant design. This can be realized 
very simply, by creating a new variant of the particular panel and adapting the 
arrangement. 

�  Navigate to the unit Example and select the brick Panel. Drag the brick while 
holding down the keys Ctrl+Shift+Alt and drop it in the same unit. As you can see, 
a new variant of that panel is created. 

�  Rename the variant to Panel_Plastico  and change the attribute VariantCond 
to PlasticoStyle . 

�  Double-click the new brick to open it for editing in the Composer. Manually adapt 
the arrangement of the widgets like done in the following screenshot (Figure 
6.18-3): 

 

Figure 6.18-3: ‘Plastico’ variant of ‘Color Selection’ panel with adapted widget arrangement 

�  Please repeat the same process for the panel Example::MoviePanel  until it 
looks similar to Figure 6.18-4:  
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Figure 6.18-4: ‘Plastico’ variant of ‘PVR Settings’ panel with adapted widget arrangement 

Maybe you also recognized that switching the style does not affect currently open UI 
elements. The reason for this is obvious: the structure of an object, the memory for 
its variables, all initializations and the set of supported methods are determined by 
the class of the object and by the variant of the class. If the variant of a base class is 
switched at runtime, this structural change cannot be applied afterwards on affected 
objects which are already instantiated. There is no feasible way to handle pre-
initialized variables or to decide which method should be used after a switch is 
processed. 

This restriction should not pose a big hurdle in our eyes. Because what you simply 
can do is to close the ‘old’ menu, switch the style to a different look & feel and open 
the same menu again. If you want to learn more about switching styles, please also 
refer to the example project ‘Widgets’ found in the Embedded Wizard installation 
folder ‘Examples/Widgets’. This example demonstrates how a menu is automatically 
reconstructed after switching between Aqua and Win95 style. 
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7. Conclusion 
Well, you successfully crossed the finish line of this tutorial. We hope that we could 
convince you, that developing UI applications for embedded platforms does not 
necessarily have to be a hard job. By means of a handful of sophisticated concepts 
and an enormous powerful tool as Embedded Wizard it is possible to develop 
complex and at the same time aesthetic user interfaces within a short time. 

You can make use of a wide set of prefabricated and ready-to-use Mosaic classes. 
These components can be implanted into your projects unchanged or - thanks to the 
underlying object-oriented approach – be derived from and be equipped with 
extended functionality. 

But that’s not all. The classes contained in the Mosaic library also serve as templates 
for the design and implementation of completely new, specialized widgets or menu 
items. That is to say you are not restricted in any way to the use of existing classes. 
Take the chance and look inside the implementation of the Mosaic classes. The 
detailed inline documentation should help you to understand the logic and concepts 
applied there. 
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8. Appendix 

8.1. PC Keyboard Mapping in Prototyper 

 

 


