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MPLAB Harmony Graphics Composer User's Introduction

Introduction

This user's guide provides information on the MPLAB Harmony Graphics Composer (MHGC), also referred to as the graphics composer, which is

included in your installation of MPLAB Harmony. MHGC is tightly coupled with the Aria User Interface Library to facilitate rapid prototyping and
optimization of the application's graphical user interface (GUI).

Description

The MPLAB Harmony Graphics Composer (MHGC), also referred to as the graphics composer, is a graphics user interface design tool that is
integrated as part of the MPLAB Harmony Configurator (MHC). MHGC is tightly coupled with the Aria User Interface Library to facilitate rapid
prototyping and optimization of the application's graphical user interface (GUI). The tool provides a "What you see is what you get" (WSYWIG)
environment for users to design the graphics user interface for their application. Refer to Volume V: MPLAB Harmony Framework Reference >
Graphics Library Help > Aria User Interface Library for more information.

The MPLAB Harmony Graphics Composer (MHGC) Tool Suite and the Aria User Interface Library provide the following benefits to developers:

Enhanced User Experience — Libraries and tools are easy to learn and use.

Intuitive MHGC Window Tool — Flexible window docking/undocking. Undo/Redo and Copy/Paste support. Tree-based design model. Display
design canvas control including zooming.

Tight Integration Experience — Graphics design & code generator tools are tightly integrated, providing rapid prototyping and optimization of
look and feel

Powerful User Interface (UI) Library — Provides graphics objects and touch support
Multi-Layer Ul design — Supported in the MHGC tool and Aria Library

Complete Code Generation — Can generate code for library initialization, library management, touch integration, color schemes and event
handling with a single click

Supports Performance and Resource Optimization — Draw order, background caching, and advanced color mode support improve performance

Resource optimization — Measures Flash memory usage and can direct resources to external memory if needed. Global 8-bit color look-up
table (LUT) supports reduced memory footprint. Heap Estimator tool, which helps to manage the SRAM memory footprint.

Text localization — Easily integrate international language characters into a design and seamlessly change between defined languages at
run-time

Easy to Use Asset Management — Tools provide intuitive management of all graphics assets (fonts, images, text strings)
Image Optimization — Supports cropping, resizing, and color mode tuning of images
Expanded Color Mode Support — The graphics stack can manage frame buffers using 8-bit to 32-bit color

Powerful Asset Converter — Inputs several image formats, auto converts from input format to several popular internal asset formats, performs
auto palette generation for image compression, supports run-length encoding. Supports automatic font character inclusion & rasterization.

Event Management — Wizard-based event configuration. Tight coupling to enable touch user events and external logical events to change the
graphics state machine and graphics properties.

Abstract Hardware Support — Graphics controllers and accelerators can be added or removed without any change to the application

Glossary of Terms

Throughout this user's guide the following terms are used:

Acronym or Term Description

Action A specific task to perform when an event occurs.

Asset An image, font, or binary data blob that is used by a user interface.
Event A notification that a specific occurrence has taken place.
Resolution The size of the target device screen in pixels.

Screen A discreet presentation of organized objects.

Tool An interface used to create objects.

ul Abbreviation for User Interface.

Widget A graphical object that resides on the user interface screen.
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Graphics Composer Window User Interface

Graphics Composer Window User Interface

This section describes the layout of the different windows and tool panels available through MHGC.

Desc

ription

MHGC is launched from the MHC toolbar Launch Utility menu. Launching the Graphics Composer creates a new screen. Shown below is the
MHGC screen for the Aria Showcase demonstration. (If you don'’t see this screen layout, reset the screen by selecting Window > Reset Dock
Areas from the window’s menus.)
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By default, there are five active panels and one minimize panel on this screen:

* Screen Designer — Shows the screen design for the selected screen. Tabs on the bottom of the Screen Designer panel show the available
screens.

* Tree View — Shows the layer and widget hierarchy for the current screen.
* Screens — Manages screens in the application.
* Schemes — Manages coloring schemes in the application.

In v2.03b of MPLAB Harmony, a third tab named Options, along with Screens and Schemes was available. These properties are

Note:

now located within the File > Settings menu.

* Widget Tool Box — Available graphics widgets are shown on this panel. Widgets are added to the screen by selecting an icon and dragging or
clicking. Widget properties are discussed in the Widget Properties section below.

» Properties Editor — All properties for the currently selected object are shown in this panel.

* The MHGC Output console is parked at the bottom of the Screen Designer window. This console panel can be used to debug problems when
the Graphics Composer boots up or during its operation.

Each of the panels has a window tool icon at the upper right corner. Minimizing a panel parks it on the screen just like the Output Console.

Undocking the panel creates a new, free floating window. Redocking returns a previously undocked window to its original location on the Screen

© 2013-2017 Microchip Technology Inc.
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Designer window.

Tool Icons:
1: Minimize
2: Redock
3: Undock

When a panel is undocked, its edges become active and support moving or manipulating the panel as an independent window.

* X | m®eI

Export  Visible Na... View
v | W | def.| &

Tool Bar

There are 18 tool bar icons on the Screen Designer Window, as described in the following figure.
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File Edit View Asset Window
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Tool Icons: 10: Zoom In

: Create New Design 11: Zoom Out

- Save Design 12: Toggle Line Snapping
- Undo 13: Show Grid

- Redo 14: Xand Y Grid Size

- Cut Selected Object(s) 15: Grid Color

- Copy Selected Object(s) 16: Toggle Object Clipping

OO ~NOOOA, WN =

: Paste Selected Object(s) 17: Toggle Screen Info
- Canvas Size Dialog 18: Select Text Preview Language
. Center View

Create New Design brings up a New Project Wizard dialog that allows you to select anew the screen size, color mode, memory size, and project
type. This will erase the currently displayed design.

Save Design saves the current graphics design.

The target configuration's conf i gur at i on. xm will not be updated to reflect these changes in the graphics design until one of
Note: the following events happens:

1. The application is regenerated in MHC,

2. The target configurations are changed in the MPLAB X IDE,

3. MPLAB X IDE is exited.

In items 2 and 3 you will be prompted to save the new configuration.

Undo and Redo manipulate changes in the screen design into internal MHC memory.
Cut/Copy/Paste support the manipulation of graphics objects (widgets).

Canvas Size Dialog brings up a dialog window allowing changes in the pixel width and height of the Screen Designer panel. (Note: Dimensions
smaller than the display’s dimensions are ignored).

Center View centers the panel’s view of the screen.

Zoom In and Zoom Out allow you to change the scale of the Screen Designer’s display of the current window. Currently this only supports coarse
zooming (powers of two zooms in and out).

Toggle Line Snapping enables/disables line snapping when moving objects (widgets).

Show Grid turns the Screen Designer pixel grid on/off.

X and Y Grid Size adjust the pixel grid.

Grid Color selects the pixel grid color.

Toggle Object Clipping turns object clipping on/off.

Toggle Screen Info turns the display of screen information (X and Y axes) on/off.

Select Text Preview Language changes the language used on all text strings shown, when the application supports more than one language.

Screen Designer Window

Most of the work of the MPLAB Harmony Graphics Composer is done using the Screen Designer. This section covers the basics of how a
graphical user interface is designed using the screen designer.

Description

The following figure shows the Screen Designer window for the Aria Quickstart demonstration, with the pic32mz_ef_sk_meb2 configuration
selected. (Load whatever configuration belongs to your board and follow along.)
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The pixel dimensions of the display (480x272) are determined by the MHC Display Manager. Other configuration in Aria Quickstart can have
different size displays (such as: 220x176, 320x24, or 800x480).

This demonstration has three widgets: a label containing the title string at the top, an image of the MPLAB Harmony logo in the middle, and a
button containing the text string “Make changes. Generate. Run.” at the bottom. The label widget's text string was first created using the String
Assets window before it was assigned to the label widget. The image assigned to the image widget was first imported using the Image Assets. The
string embedded in the button widget was also created using the String Assets window before it was assigned to the button widget.

The Tree View panel organizes the display’s widgets into groups using layers. Every display has at least one layer and complex designs can have
many more. Within the tree view, the order of layers and the order of widgets within a layer determine the draw order. Draw order goes from top to
bottom. Top-most layers and widgets are drawn first and bottom-most are drawn last. Controlling draw order is one of the ways to improve
graphics performance by minimizing redrawing.

1 1 1

(] Tree View = gll:l
QG|IX|*Fo e
B-@Layero

= ImageWidget1
ButtonWidget1

Since the location of every widget within a layer is relative to the layer, you can move a layer's worth of widgets by simply moving the layer. Layers
also provide inheritance of certain properties from the layer to all the layer’s widgets.
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Exploring the Screen Designer Window
We can add another widget to this screen by launching the Widget Tool Box panel into a separate window.

(] Widget Tool Box -Q?;'D

qDlsconnects this panel from the frame (Ctrl+ E)

Next, drag a circle from the tool box onto the display. Find a place on the display for this new widget.

Besides dragging widgets onto the display, you can click on a widget in the Widget Tool Box, converting the cursor into that widget, and then click
on the screen to drop the widget in place.

= Widgets

B8 Button

o Check Box

Q cirde
—| (479,0) Draw Surface
Gradient
Group Box
Image Sequence
Image
Key Pad
Label

il
WENYCPE

Your display should now look appear like the following figure.

480
©,) { (4190)

GFX_Quickstart \

4

o HARMDNY
\v/

(0,2711) (479,211)
Note how the Tree View panel now shows the widget you just added.

(] Tree View

=2- @ Layer0
- /A Labelwidget1
- e ImageWidget1
ButtonWidget1

: CirdeWidget1

Launch the Properties Editor for the circle.
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Graphics Composer Window User Interface

Screen Designer Window

[25] 84

[=] Editor

Locked
Hidden

[=] Widget

Name
Position
Size
Enabled
Visible
[ Border

Type
Margin
Scheme
Background Type
Alpha Blending
Optimization Flags

[=] Button

Toggleable
Text String
Alignment
Pressed Image
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Next, change the fill property on the circle from “None” to “Fill”.

LT

~)@

a If the properties in the Properties Editor shown are not for CircleWidget1, click on the circle widget to change the focus of the
Note:

Properties Window.

When done, the screen should now appear, as follows.

Turn on Line Snapping, which enables drawing guides to assist in aligning widgets on the display.

(0,0)

(02711)

~| Toggle Line Snapping

(21
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(0,0) i (479,0)

GFX_Quickstart
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Next, turn on Object Clipping, which allows you to see how widgets are clipped by the boundaries of the layer that contains them.
Note: Clipping applies to layers, which can be smaller than the display.

e -

|Togg|e Object Clipping |

Clipping Off Clipping On

| (479,0) | (479,0)

To delete a widget, select the widget and press Delete on your keyboard or use the delete icon ( x ) on the Tree View panel.

For more hands-on exploration of graphics using the Aria Quickstart demonstration, see Volume 1: Getting Started With MPLAB Harmony > Quick
Start Guides > Graphics and Touch Quick Start Guides > Adding an Event to the Aria Quickstart Demonstration.

The steps to create a new MPLAB Harmony project with touch input on a PIC32MZ EF Starter Kit with the Multimedia Expansion Board (MEB) I
display can be found in Volume 1: Getting Started With MPLAB Harmony > Quick Start Guides > Graphics and Touch Quick Start Guides >
Creating New Graphics Applications.

Menus

This section provides information on the menus for the MPLAB Harmony Graphics Composer screen.

© 2013-2017 Microchip Technology Inc. MPLAB Harmony v2.05 10
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Description

File Menu

-

2 MPLAB Harm
Edit View
New

2ave

Save As

Import
Export

Settings

Exit

New — Same as the Create New Design tool icon.
Save — Same as the Save Design tool icon.

Menus

Save As — Supports exporting the design under a new name. By default, the name is conposer _export . xnl . See Importing and Exporting

Graphics Data for more information.

Import - Reads in (imports) a previously exported design or a ./ f r amewor k/ src/ syst em confi g/ { board_confi g}/ confi guration. xm

file that contains the graphics design to be imported. See Importing and Exporting Graphics Data for more information.
Export — Same as Save As. See Importing and Exporting Graphics Data for more information.

Settings — Brings up Project and User Settings dialog, including:

* Project Color Mode - How colors are managed

e Using a Global Palette

¢ Show Welcome Dialog

» Pre-emption Level — Allows for sharing of the device’s cycles with other parts of the application

» Hardware Acceleration — Is graphics hardware accelerator enabled in software?

Exit — Closes the MHGC window and exits

The choices for Project and User Settings > Project Color Mode are:

e GS_8 - 8-hit gray scale

* RGB_332 - Red/Green/Blue, 3 bits Red/Green, 2 bits Blue

* RGB_565 - Red/Green/Blue, 5 bits Red, 6 bits Green, 5 bits Blue

« RGBA_5551 - Red/Green/Blue/Alpha, 5 bits Red/ Green/Blue, 1 bit for Alpha Blending
* RGB_888 - Red/Green/Blue, 8 bits Red/Green/Blue

« RGBA_8888 - Red/Green/Blue/Alpha, 8 bits Red/Green/Blue/Alpha Blending

* ARGB_8888 - Alpha/Red/Green/Blue, 8 bits Alpha Blending/Red/Green/Blue

Ensure that the Project Color Mode chosen is compatible with the display hardware you are using; otherwise, the colors shown on the display will

not match those shown on the Graphics Composer Screen Designer.

Using a Global Palette enables frame buffer compression for applications using the Low-Cost Controllerless (LCC) Graphics Controller or Graphics
LCD (GLCD) Controller. If the global palette is enabled, you will have to change the MHC configuration of the Graphics Controller to match. For the

LCC controller, enable "Palette Mode". For the GLCD controller, change the Driver Settings > Frame Buffer Color Mode to "LUT8".
If Using a Global Palette is enabled, the following warning appears.

© 2013-2017 Microchip Technology Inc. MPLAB Harmony v2.05
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-
Enable Global Palette Mode? b g

"o' You are about to enable "Global Palette” mode. This mode converts all images and scheme colors into an 8-bit format
\ and generates a global lookup table for use by a display driver. This allows frame buffers to be stored using less memory.
Some graphics features are incompatible with this mode and will be automatically disabled:

1. Compressed Image Decoding (JPEG, PNG, etc)
2. Alpha Blending
3. Anti-aliased Fonts

In order for this mode to work properly you must assign a scheme to all layers and widgets. Aria's internal scheme will not
work properly in palette mode.

Are you sure you want to enable global palette mode?

Yes | [ Cancel ]

A
If Show Welcome Dialog is enabled, the following welcome screen appears when launching MHGC.

Puro Graphics Composer
™

Welcome to the MPLAB Harmony Graphics Composer user interface design application.

Please select from one of the choices below to get started. You can also dlick the close button to begin using the tool

without guided assistance.
E] Create a new project using the new project wizard.
/ {} Load an existing design from an MPLAB Graphics Composer data file.
—ey

/ Use design loaded from current MHC configuration.

[~ Don't show this dialog again. Close

If you are not creating a new project you can ignore this window.
Note:

When the Preemption Level is set to zero, all dirty graphics objects are refreshed before the graphics process relinquishes control of the device.
(Dirty means needing a redraw.) With the level set to two, graphics provides maximum sharing with the rest of the application, at the cost of slower
display refreshes. A level of one provides an intermediate level of sharing.

The Hardware Acceleration check box determines whether graphics uses the device’s built-in graphics hardware accelerator in software.
You must also specify the graphics hardware accelerator in the MPLAB Harmony Framework Configuration within the MHC

Note:  Options tab. If the host device lacks a graphics processor, you will see a warning message when you try to select a processor that
does not exist on your device.

© 2013-2017 Microchip Technology Inc. MPLAB Harmony v2.05 12
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Edit Menu

Q-»Graphics Stack
=

Use Graphics Stack?

» Graphics Display

v-Graphics Controller

E} Graphics Processor

..Select Processor Type m H
- Timing Controller
E%)»‘Graphits Options None

. [ [7] Enable Draw Pipeline

~ Use Harmony Graphics Composer Suite?

57

This menu implements the same functions as the first seven tool icons.

Edit| View Asset Window

View Menu

Undo
Redo

=

Cut Selected Items !
Copy Selected Items

Paste Selected Items

This implements the same functions as the remaining tool icons.

AL JRIE SRS e LI A ZNRN  cu—

<

Asset Menu

<

4| S

Asset Window

Adjust Canvas Size

Center View

ZoomIn

Zoom QOut
Show Grid

Line Snapping
Edit Grid Color
Object Clipping

Screen Information

String Preview Language »

These menu features are discussed in Graphics Composer Asset Management.

© 2013-2017 Microchip Technology Inc.
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ools Window
f Memory Locations
Images |

Fonts

String Table Configuration
Strings

EETIT N

Binaries

Tools Menu

The Event Manager, Global Palette, and Heap Estimator are discussed in MHGC Tools.

Window

[ Event Manager ||
Global Palette

N

Heap Estimator

Window Menu

Selecting Console opens the Output Console for the Graphics Composer. This console panel can be used to debug problems when the Graphics
Composer boots up or during its operation.

Selecting Reset Dock Areas restores the MHGC panel configuration to the default setup by redocking all of the panels that have been undocked

into separate windows.
Windowh

[ Console

= Reset Dock Areas ¢

New Project Wizard

The New Project Wizard is launched from the Welcome dialog of the MPLAB Harmony Graphics Composer (MHGC), which supports the creation
of a new graphics design, or the importing of an existing graphics design.

Description

Welcome Dialog window

The Welcome dialog is launched when the Graphics Composer is chosen from the Launch Utility pull-down menu in the MPLAB Harmony
Configurator (MHC).

Projects % | Files | Services | ||| StartPage 2| MPLAB® Harmony Configurator 1|
#- (5 ggraphics_quickstart L[ [P SPC 2|8+ Sl
Opﬁons‘jdod(oiagram x [PnD-agram
MPLAB Harmony & Application Configuration
+)-Application Configuration
i ] Graphics Cwnposer
+)-Advanced Exception and Error Handling S
in Configuration
+)-Harmony Framework Configuration : g

ADC Configuration

Clock Configuration

Display Manager

The window has three options:

© 2013-2017 Microchip Technology Inc. MPLAB Harmony v2.05 14
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Purscl Graphics Composer
R

Welcome to the MPLAB Harmony Graphics Composer user interface design application.

Please select from one of the choices below to get started. You can also dick the dose button to begin using the tool

To create a new
Create a new project using the new project wizard. < graphics design

To importa graphics design
Load an existing design from an MPLAB Graphics Composer data fie.~ . from another project

) ] To load the graphics
Use design loaded from current MHC configuration. < e sign in this project

Don't

a If this window does not appeatr, it can be re-enabled from MHGC's File > Settings > General menu.
Note

Edit View #

For MHGC’s Welcome Dialog

Prqed and User_ -

Color Settings

Show Welcome Dialog: (V]

Preemption Level: LEVEL O

Hardware Acceleration:

New Project Wizard Windows

Selecting the first icon in the Welcome dialog launches the New Project Wizard. There are four stages in the New Project Wizard: Color Mode,
Memory Size, Project Type, and Finish.

The New Project Wizard can also be launched from the first icon (Create New Design) of MHGC's tool bar:
r — —
2 MPLAB Harmony Graphics Composer - default
File Edit View Asset Tools Window
@}ilw-lx B e 3| | o ©E
(| Create New Desugnl = @ E‘ (7] Screen Designer - default

SQG(X[tTFe e
| Quyem
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If the Graphics Stack has not been enabled in MHC, an Enable Graphics Stack? dialog will appear to support enabling the Graphics Stack before
proceeding:

p
Enable Graphics Stack? M

I noticed that the "Use Graphics Stack” setting in MHC is currently disabled. It is highly recommended that this setting be selected.

Enable "Use Graphics Stack"?

" J

In the Color Mode stage you choose the Display Color Mode for the new graphics design:

-
2 New Project Wizard S5=)
. Graphics C
Harmony - Grapnics Lomposer
-
Color Mode Color Mode Selection
Select the color mode to use for this project. The color mode determines the color depth, pixel storage
Memory Size format, and memory requirements for the design.
Project Type Not all display d and display drivers t all color modes. You must ensure that
your display device and driver support the selected color mode
Finish
GS_8 8 bits Greyscale
RGB_332 8bits 3bits red, 3 bits green, 2 bits blue
© RGB_565 16bits  Shbitsred, 6 bits green, 5 bits red
RGBA_5551 16 bits S bits red, 5 bits green, 5 bits blue, 1 bit alpha
RGB_888 24bits 8 bits red, 8 bits green, 8 bits blue
RGBA_8888 32bits 8 bits red, 8 bits green, 8 bits blue, 8 bits alpha
ARGB_8888 32bits 8 bits aipha, 8 bits red, 8 bits green, 8 bits blue
| Use Global Color Palette The global color palette provides the means to use both 8 bit frame
buffers and display 16-32 bit color depth. The imitation is that the
color palette of the design is imited to 256 colors. The display driver
must support this feature and may require additional configuration to
Estimated size of a single frame buffer (bytes): 261120
- >

This choice must be supported by the graphics controller defined in the board support package of the project configuration. (If you make a mistake
it can be corrected using MHGC's File > Settings > Project Color Mode menu.) Click Next moves the wizard on to the next stage.

The Memory Size stage configures the Program Flash allocated to memory use. This value is only used by the Graphics Composer’s Asset menu
Memory Configuration tool. The value used in the Memory Size stage can be updated using the Configuration sub-tab of the Memory
Configuration tool window.

© 2013-2017 Microchip Technology Inc. MPLAB Harmony v2.05 16
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Graphics Composer Window User Interface

2. New Project Wizard

o)

ey Graphics Composer
~

Color Mode
Memory Size
Project Type
Finish

Memory Size Configuration

Use the controls below to configure the amount of flash memory you want to use for memory
consumption analysis. Additional memory sources can be added through the "Memory Location”
configuration window.

Flash Memory Size (bytes): 524,288 5~

[ Prevos ] [ het ] [ Concd |

(S

Clicking Previous returns to the Color Mode stage and clicking Next moves the wizard to the Project Type stage.

There are two choices at the Project Type stage: A completely blank design, and a template design with a few predefined widgets.

wammony - Graphics Composer
R

Color Mode
Memory Size
Project Type
Finish

" New Project Contents

Select from one of the choices below regarding the state of the new project.

) Start a new project using a completely blank design.

Start a new project using a basic template. ﬂlstetrlplauendudesamdesaeen,afewmdges,;

%h\ages strings, and a default font.

Clicking Previous returns to the Memory Size stage, and clicking Next moves the wizard to the Finish stage.

g
2. New Project Wizard

Pure Graphics Composer
-

Color Mode
Memory Size
Project Type
Finish

Finish

MPLAB Harmony Graphics Composer is now ready to create your graphics design project. Please dick
“Finish" to continue.

Previous | [ Fmsh ] [ cCancel |

"

If the “Template” project type was chosen, MHGC's Screen Designer will show:

© 2013-2017 Microchip Technology Inc.
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—

] Sceerlbesio‘\er-sc'eenl =6

©0) | | 79,0)

MPLAB Harmony Graphics Composer

272 HARMONY

-

Modify. Generate. Run. |

(0,271) (479,27

| soreen1 x |

Tree View Panel
The organization of application widgets and layers, including draw order, is managed using this panel.

Description

Example Tree View

The following Tree View (from main screen of the Aria Coffee Maker demonstration shows the tree structure for a screen with three layers.
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(] Tree View
23X 2T
= @Layero

= BackgroundImage
/A RoastLabel Tool Icons:

1: Add New Layer

- [ DragfaneRight 2: Set Layer as Active
i'zese'?d 3: Delete Selected Objects
anelWidget4 . )
[©%) BrewButton 4: Raise Selected Objects
(] Panelwidget5 5: Raise Selected Objects to Top
(] PanelWidget6 6: Lower Selected Objects
£ Panciidget? 7: Lower Selected Objects to Bottom

(©K] RightTrayLid

w ImageWidget6
Layer2
(] DragPanel
=) [] PanelWidget2
(©K] Changelanguage
(OK] CoffeeButton
(0K] CoffeeBeanButton
(OK] TeaButton
(©X] InfoPageButton
A AppTitieLabel
= (K] GPUButton
/A GPUButtonLabel
=) (OK] LeftTrayLid
w ImageWidget5

The tool icons for this panel support layers and managing screen objects (layers/widgets).

Drawing Order and Parent/Child Relationships

The Graphics Composer Tree View panel allows you to organize the widgets per screen in the desired drawing order (z-order). It also allows for
the user to organize the widgets into parent — child hierarchies to allow for the paint algorithm to draw the groups together in event of motion or
re-draw. Please note that this does not associate or group the widgets by functionality. (Example: a group of radio buttons might not belong to a
common parent on the screen.) This parent-child relationship is limited to the widgets location on the screen, motion on the screen and the
drawing order on the screen. (Exceptions to this general rule are the Editor > Hidden, Alpha Blending properties, and layer single versus double
buffering. These apply to the parent and all the parent's children.)

The tree is traversed depth-first. This means that the z-order goes background (bottom of z-order) to foreground (top of z-order) as we go from top
to bottom in the list of widgets, i.e., ImageWidgetl, is the widget at the bottom of the z-order and the PanelWidget1 is the topmost widget on the
z-order. The tree structure can be arranged and modified by dragging the widgets and releasing it under the desired parent/child. Also, the list can
be modified by using the up/down arrows provided at the header of the Composer Widget tree window to traverse the tree.

Editor > Hidden Property for Layers
Setting Editor > Hidden hides the layer and all its children from the Graphics Composer Screen Designer but does not affect how the layer and its
children are displayed when the application is running. This can be useful when designing complex screens with overlapping layers.
Alpha Blending Property for Layers

Enabling Alpha Blending allows you to control the transparency of a layer and all its children. You can experiment with Alpha Blending in the Aria
Coffee Maker demonstration. Load the project, launch MHC, and then start the Graphics Composer Screen Designer. There are three layers
(Layer0, Layerl, Layer2) in this demonstration. Layerl (the drag panel on the right) and Layer2 (the drag panel on the left) have Alpha Blending
enabled with Alpha Amount = 225. Setting the Alpha Amount to 255 is the same as disabling Alpha Blending (255 = no transparency). Setting the
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Alpha Amount to 0 makes the layer invisible (0 = full transparency, i.e., invisible).
The following figure shows the main screen with Alpha Blending = 225.

480
0 | | (479,0)

&W?o}

(0,271) (479,271)

| 480

(0,271) (479,271)

Double Buffering for Layers

Graphics double buffering for the LCC driver is enabled in the Display Manager’s Display Setting screen when the application is changed to use
external memory instead of internal. Click Configure to bring up the LCC Driver Configuration Settings Window.
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Graphics Composer Window User Interface

woisphy&wngs x |

Configure the memory according to whether double buffering is to be enabled for the display’s layer or layers.

2 Using Internal Memory |se3s

Select Display | Newhaven 4.34nch 480x272 (WQVGA) with PCAP  ~ | Customize
Horizontal Resolution 480 - pixels ( Apply ]
Vertical Resokution 272 | pixels Hardware Layers 1 v
Orientation 0 vl Display Analogue WQVGA or lower
Generate Driver LCC j=] [ N Configure
Horizontal Pulse Width (Thpw) 41 pixel dock cydes () [ Configure Driver Settings |

—————for Single Buffering
LCC Driver Configuration
Refresh Strategy
Memory Interface Mode  Internal
External Memory Size 1 MByte
Buffering Stral Single
Palette Sup Disable

Please refer to the "Drivers™ ->

settings

Aggressive | v

Settings

v

4

"Graphics Controler” -> "LCC" under the
Options tab for additional configuration

[ ]

© 2013-2017 Microchip Technology Inc.
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= Using External Memory iﬂ
——for Double Buffering ———

LCC Driver Configuration Settings

Refresh Strategy :'Convenb'onalé v

L )

Memory Interface Mode Exhemal v
External Memory Size |2MBytes v
Buffering Stra': Single |

Palette Sup Disable

Please refer to the "Drivers” ->
"Graphics Controller” -> "LCC" under the
Options tab for additional configuration

settings
o ]

A

Screens Panel

Increasing the Buffer Count of a layer from 1 to 2 enables double buffering for the layer and all its child widgets. To prevent tearing on the display
when switching from one buffer to the other, VSync Enabled should also be selected.

Screens Panel

[ Layer
Buffer Count 2
[+ Buffer 0 [Auto]
[+ Buffer 1 [Auto]
Transparency Enabled (]
VSync Enabled V]

Application screens are managed using the Screens Panel.

Description

The Screens panel tab manages all the application’s screens, as shown in the following figure.

© 2013-2017 Microchip Technology Inc.
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_VC] Screens

Graphics Composer Window User Interface

* XK |G

= 4 D Tool Icons:
1: Create New Screen

i d=1=I KX

Generate

View

2: Delete Screen

Schemes Panel

2T ¢

3: Set as Primary Screen
4: Make Screen Active

a These screens are examples from the Aria Showcase demonstration project
Note

—_—
— 9: Move Screen Up in Order
6: Move Screen Down in Order

V] V] | ThirdScreen ™ o - .

¥ V] | FourthScreen - M

@ W | Fifthscreen N | = 1: Primary Screen

V] V] | SettingsScreen \ = 2: Active Screen

V] V) ListWheelHelpScreen -—

V] V| | TouchTestHelpScreen -

V] V| | KeypadHelpScreen -—

W] V| | AlphaBlendingHelpScreen | s

- V] V| | SlideshowHelpScreen -—

The underlined screen name identifies the primary screen (in this case, SplashScreen.) The bold screen name identifies the currently active
screen in the Graphics Composer Screen Designer window (in this case MainMenu.) The blue background identifies the selected screen (i.e., the
screen that is manipulated by the tool icons), in this case FirstScreen.

Window Toolbar

The window’s tools icons support:

1.

6.

Create New Screen — Create a new screen. You will be prompted for the name of the new screen, which will appear at the bottom of the

Screens list.

screen’s tab at the bottom of the Screen Designer panel.

[

. Delete Screen — Delete the selected screen. This removes the selected screen from the application.
. Set as Primary Screen — Sets the selected screen as the default screen displayed by the application at boot-up.
. Make Screen Active — This selected screen is displayed in the Screen Designer panel. You can also select the active screen by clicking on the

other significance.

Move Screen Down in Order —

Useful in organizing a large list of screens, but has no other significance.

Window Columns

Moves the selected screen down in the list of screens.

. Move Screen Up in Order — Moves the selected screen up in the list of screens, which is useful in organizing a large list of screens, but has no

The Generate check box is used in selecting those screens that will be included in the application when MPLAB Harmony Configurator (MHC)
generates/regenerates the application. (This, along with the Enabled check box for languages, allows customization of the application’s build to
support different end uses from the same project.) The Visible check box can be cleared to hide a screen from the sub-tabs located at the bottom
of the Screen Designer. The View column provides a mouse-over preview of the screen.

© 2013-2017 Microchip Technology Inc.
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Schemes Panel
Application color schemes are managed using the Schemes Panel.

Description

Color schemes for the application’s graphics are managed using the Schemes sub-tab.

1 3e Z"l
Lar

Tool Icons:
1: Create New Scheme
2: Edit Selected Scheme

ListiheeiScheme 3: Delete Selected Scheme
b adioButtonsOnDarkScheme 4: Duplicate Selected Scheme
TouchTestScheme b= (2 scheme Editor S5
defaultScheme o]
X [=) Scheme
whiteScheme '_E Name AtemateGradientScheme
[=] Colors
m [+) Base . [31,0,0] E]
o e m—
m t Light [31,63,31] -
Y I & Shadow M (16,32,16) ()
E Shadow Dark W E.5,8 &
# Foreground W B510,0 &)
m Foreground Inactive W 0,031 )
= ] Foreground Disabled M (16,32, 16] ()
%) ) Background Wo0,23 ()
& Background Inactive [26,56,28] ()
(/)]  Background Disabled [24,51,26) &
& Text 00,0 (&
Text Highlight W o.0,31] (J
Text Highlight Text [31,63,31] (=)
" Text Inactive [26,56,28] &)
Text Disabled M (17,35,18] )
: [ Reset || Ok ] £ Cancel ]

Editing a Scheme

To edit an existing scheme, select the scheme from the list and click Edit.

)% ©

mm] Edit Existing Scheme]

The Scheme Editor dialog appears, which allows you to change the colors associated with this display scheme.

Scheme Editor

The Scheme Editor window supports editing the individual colors of a color scheme. Clicking the ellipsis ( ... ) opens the Color Picker window.
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==

p
2 Scheme Editor Color Mode: RGB_888
[=] Scheme
v Name BackgroundGradientScheme
[=] Colors .
o Base 0,00 Click to
Red EditRGB O ja
Green Values 0 Color
Blue 0 Picker
Highlight [200,208,212] o)
Highlight Light [255,255,255] ()
Shadow B (128,128,128) ()
Shadow Dark Ml (64,64,64] (]
Foreground [181,194,255] ()
Foreground Inactive Il [0,0,66] -
Foreground Disabled I (128,128,128] ()
Background 0,052 ()
Background Inactive [214,227,231] ()
Background Disabled [200,208,212) ()
Text Il ©0.0,0 -m
Text Highlight Il [0,0,255) [os)
Text Highlight Text [255,255,255) ()
Text Inactive [214,227,231] ()
Text Disabled I (140, 146, 148) [
i Reset | | ok Cancel
-

Color Picker

Schemes Panel

The Color Picker window allows the user to easily select a color by providing a color wheel, brightness gauge, and some common predefined color
choices. The user can change the individual color values or input a number in Hexadecimal format. The end result is displayed in the top right

corner.
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p ﬂ
3 Color Picker (RGB_888) ——

Color Selector

Brightness Selector

Red: h7ols ||

Enter RGB Values - &= s ||
Blue: 153k |

\

I

Enter Hex Value = o3a3%9 |

|

]

|

e [
ENTENEN
I

v e
, B (e (o

N
M
Lo ] [ cnd |

Options
Provides information on the defeatured Options window.

Description

In v2.03b, MPLAB Harmony Graphics Composer user interface provided a third window along with Screens and Schemes, named Options.
Beginning with v2.04b of MPLAB Harmony, these options are now located within the File > Settings menu (see Menus for details).

Widget Tool Box Panel
The Widget Tool Box panel is the interface by which users add widgets into the screen representation.

Description

All the available graphics widgets are shown in the Widget Tool Box:

MPLAB Harmony Graphics Composer provides automatic code optimization by keeping track of the widgets that are currently being used. When
MHC generates or regenerates the application, only the Graphics Library code necessary for your design is included in the project.

There are two primary methods for creating new widget objects: clicking and dragging. To add a new layer to a screen use the Screens sub-tab.

Click Method

The following actions can be performed by using the Click method:

« Clicking an item selects it as active. Users can then move the cursor into the screen window and view a representation of the object about to be
added.

« Left-clicking confirms the placement of the new object
» Right-clicking aborts object creation
» Clicking the active item again deactivates it
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Drag Method

Dragging and dropping a tool item into the Screen Designer Window creates a new instance of an object. When dragging a tool item, releasing the
cursor outside of the Screen Designer Window cancels the drag operation.

Widget List

The Graphics Composer Tool Box is the interface by which users add widgets into the screen representation.

Graphics Composer Tool Box ;Graphics Composer Managementi
=] Wwidgets

0K} Button

Check Box

Cirde

[

dEf0é=0efEO\>EBEREGMAOKE

Draw Surface
Gradient
Group Box
Image Sequence
Image

Key Pad
Label

Line

List Wheel
List

Panel
Progress Bar
Radio Button
Rectangle
Scroll Bar
Slider

Text Field
Touch Test

Window

Click Method
The following actions can be performed by using the Click method:

« Clicking an item selects it as active. Users can then move the cursor into the screen window and view a representation of the object about to be
added.

» Left-clicking confirms the placement of the new object
» Right-clicking aborts object creation

« Clicking the active item again deactivates it.

Drag Method

Dragging and dropping a tool item into the Screen Designer Window creates a new instance of an object. When dragging a tool item, releasing the
cursor outside of the Screen Designer Window cancels the drag operation.

Automatic Code Optimization

MPLAB Harmony Graphics Composer keeps track of the types of widgets that are used and updates the MHC Tree constantly to ensure that only
the Graphics Library code necessary for your design is included in the project.

Widgets

Widgets can be configured by using the Properties Editor on the right side of the MHGC interface. Each widget has multiple properties to manage
their appearance as well as their functioning. Most properties related to appearance are common between widgets, though some widgets require
specific property entries.

Button - A binary On and Off control with events generation for Press and Release state.
Check Box - A selection box with Checked and Unchecked states, and associated events.
Circle - A graphical object in the shape of a circle.

Draw Surface - A container with a callback from its paint loop. a draw surface lets the application have a chance to make draw calls directly to the
HAL during LibAria's paint loop.

Gradient - A draw window that can be associated with a gradient color scheme. This allows for color variation on the window.
Group Box - A container with a border and a text title. With respect to functionality, a group box is similar to a window.

Image Sequence - A special widget that allows image display on screen to be scheduled and sequenced. You can select the images to be
displayed, the order for display, and the durations.
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Image - Allows an image to be displayed on screen. The size and shape of the widget decides the visible part of the image, as scaling is not
enabled for images at this time.

Key Pad - A key entry widget that can can be designed for the number of entries divided as specified number of rows and column entries. The
widget has a key click event that can be customized.

Label - A text display widget. This does not have any input at runtime capability. A Text Field widget serves that purpose.
Line - A graphical object in the shape of a line.
List Wheel - Allows multiple radial selections that were usually touch-based selections and browsing.

List - Allows making lists of text and image items. The list contents, number of items, and the sequence can be managed through a List
Configuration dialog box in the Properties box.

Panel - A container widget that is a simpler alternative to DrawSurface as it does not have the DrawSurface callback feature.
Progress Bar - Displays the progress pointer for an event being monitored through the "Value Changed" event in the Properties Editor.

Radio Button - A set of button widgets that are selected out of the group one at a time. The group is specified by the Group property in the
Properties Editor.

The radio buttons in the same group must have the same group number specified in their properties.
Note:

Rectangle - A graphical object in the shape of a rectangle.

Scroll Bar - Intended to be used with another relevant widget such as the List Wheel to scroll up and down. It has a callback each time the value
is changed. The callback allows users to trigger actions to be handled on the scroll value change event.

Slider - Can change values with an external input such as touch. Event callbacks on value change are also available through the Properties Editor.

Text Field - Text input can be accepted into the text field from an external input or from a widget such as keypad. Event ‘Text Changed' in the
Properties Editor is used for accepting the input.

Touch Test - Allows tracking of touch inputs. Each new touch input is added to the list of displayed touch coordinates. The input is accepted
through the 'Point Added' event callback in the Properties Editor.

Window - A container widget similar to the Panel but has the customizable title bar.

Properties Editor Panel
The properties for all layers and widgets are managed using this panel.

Description

The Properties Editor displays options for the currently-selected object (layer or widget), or the options for the active screen if no objects are
selected. To edit an option: left-click the value in the right column and then change the value. Some values have an ellipsis that will provide
additional options. In the previous case, the ellipsis button will display the Color Picker dialog.

Some properties, like the screen width and height, are locked and cannot be edited. Other properties offer check boxes and combo-type
drop-down box choices. Some properties are grouped together like the Position and Size entries. Individual values of the group can be edited by
expanding the group using the plus symbol. For example, the following figure shows properties for a Button Widget.

A new support feature is the ? icon to the right of the Scheme pull-down, which brings up an “Scheme Helper” for the widget showing how it is
colored when using a Bevel border. For a more complete description of widget coloring, see Widget Colors.
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Object Properties

_C]lProperﬁesEdtor

B

Graphics Composer Window User Interface

[ =0

[=) Editor -
Locked
Hidden |

[=] Widget
Name ButtonWidget1
Position [101,201]
Size [270,40]
Enabled V]
Visible V]
Border [Bevel]
Margin [4,4,4,4] —
Scheme ( v
Background Type (Fill -
Alpha Blending M
Optimization Flags [false, false, false]

[=] Button
Toggleable ]
Text String [ Instructions v ()
Alignment [Center ,Middle]
Pressed Image ( )
Released Image ( )
Image Position  LeftOf v)
Image Margin 10
Pressed Offset 1 X

Provides information on widget, layer, and screen properties.

Description

Object Properties and Event Actions

Properties Editor Panel

Each widget has a structured tree of properties, visible under the MPLAB Harmony Configurator window on the right of the standard window setup

within MPLAB X IDE. Most widget properties have a Related Event action that can be use in an event or macro to change or set a property from

the application.

Each widget has 3-4 property sets:

Editor — Controls the behavior of layers and widgets under the MPLAB Harmony Graphics Composer Suite Editor.

Property Name
Locked

Hidden

Active

Locked to Screen Size

Type
Boolean

Boolean

Boolean

Boolean

Description

Locks the object (widget), preventing changes by the designer.
Only affects the object (widget) in the editor.

Hides the widget and its children in the designer window. Only
affects the appearance of the widget in the editor.

For layers only. Sets the layer as active. Any objects (widgets)
added to the screen will be added to this layer.

For layers only. Locks the layer size to the size of the display’s
screen.

Widget — Controls the behavior of screens, layers, and widgets on the display.

© 2013-2017 Microchip Technology Inc.
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Property Name

Name

Position

Size

Enabled

Visible

Border

Margin

Scheme

Background Type

Alpha Blending

Type
String

[X,Y] Pair of
Integers

[X,Y] Pair of
Integers
Boolean
Boolean

Widget Border

Integer

Boolean

Graphics Composer Window User Interface

Description

Editable name for each object. By default, widgets are named
NameWidget1, ...,NameWidgetN. For example: ButtonWidget1,
ButtonWidget2, ... .

Location on the layer of the upper left corner of the widget or
the location on the display of the upper left corner of the layer.
Measured in display pixels. X is measured from left-to-right and
Y is measured from up-to-down from the upper left corner of the
parent object (typically a Layer or Panel).

X: Width, Y: Height of object, in display pixels.

Is the object enabled? Disabled objects are not built into the
display’s firmware.

Is the object visible by default? Object visibility can be
manipulated in firmware using laWidget_GetVisible and
lawidget_SetVisible.

Choices are: { None | Line | Bevel }.

Four integers ([Left,Top,Right,Bottom]) defining the widget's
margins on the display, in display pixels.

Color scheme assigned to the layer or widget. Blank implies the
default color scheme.

Sets the background of the layer or widget. Choices are { None
| Fill | Cache }. In MPLAB Harmony v2.03, this type was
Boolean. Now, Off = None, On = Fill. With Fill selected, the
widget's background is one solid color. With Cache selected, a
copy (cache) of the framebuffer is created before the widget is
drawn and this cache is used to fill the background of the
widget. This supports transparent widgets in front of complex
widgets, such as JPEG images. Instead of rerendering the
JPEG image, it is just drawn from the cache.

Is alpha blending enabled for this layer or widget and all of its
children? If enabled, specify the amount of alpha blending as an
8-bit integer. Zero makes the object invisible, whereas 255
makes the background invisible.

Widget Advanced — Advanced control of layers and widgets

Optimization
Sub-Property Name

Draw Once

Force Opaque

Local Redraw

Type

Boolean

Boolean

Boolean

Description

Indicates that the widget should draw once per screen Show
Event. All other attempts to invalidate or paint the widget will be
rejected.

Provides a hint to the renderer that the entire area for this
widget is opaque. Useful for widgets that may use something
like an opaque image to fill the entire widget rectangle despite
having fill mode set to None. This can help reduce unnecessary
drawing.

Provides a “hint” to the widget's renderer that the widget is
responsible for removing old pixel data. This can avoid
unnecessary redrawing.

Use Local Redraw only if you know what you're doing!

Important!

Properties Editor Panel

Related Event Actions

N/A

Adjust Position, Set X
Position, Set Y Position

Adjust Size, Set Size, Set
Width, Set Height

Set Enabled

Set Visible

Set Border Type

Set Margins

Set Scheme

Set Draw Background

N/A

Related Event Actions

N/A

N/A

N/A

Widget Name (e.g., Button Check Box, Circle, etc.) — Optional properties tied to each widget. See Dedicated Widget Properties and Event

Actions.

Events — Associates widget events with event call-backs. For example, you can enable and specify a button pressed event and button release

event for the Button widget.
For each event you specify:

* Enabled/Disabled Check box — To enable or disable (default) the event.

© 2013-2017 Microchip Technology Inc.
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Graphics Composer Window User Interface

» Event Callback — Selected from the Event Editor Action List.
There are additional Event actions that do not correspond to any specific property:

* Set Parent — Set the parent of the object, including no parent.

Dedicated Widget Properties and Event Actions

Button

Property Name Type
Toggleable Boolean

Pressed Boolean

Text String

Alignment:
¢ Horizontal
« Vertical

Pressed Image
Released Image

Image Position

Pressed Offset Integer

Check Box

Property Name Type
Text String

Alignment:
¢ Horizontal
¢ Vertical

Checked Boolean

Unchecked Image

Checked Image

Image Position

Image Margin Integer

Circle

Property Name Type
X Integer

Y Integer

Radius Integer

Draw Surface — No additional properties.

Gradient

Property Name Type

Direction

Group Box

© 2013-2017 Microchip Technology Inc.

Description
Is button toggle enabled?

If Toggleable is enabled, provide default state of the button.
This can be used to see the colors of an asserted button.

Select widget's text string from the Select String Dialog.

Text string alignment within the button object.
Horizontal alignment. Choices are: { Left | Center | Right }.
Vertical alignment. Choices are: { Top | Middle | Bottom }.

Select image used for pressed state. Default: no image.
Select image used for pressed state. Default: no image.

Position of image relative to button text. Choices are: { LeftOf |
Above | RightOf | Below | Bottom }.

Offset of button contents when pressed. In Pixels.

The X and Y position of the button contents is offset by this
amount.

Description
Select widget's text string from the Select String Dialog.

Text string alignment within the button object.
Horizontal alignment. Choices are: { Left | Center | Right }.
Vertical alignment. Choices are: { Top | Middle | Bottom }.

Default state of the check box.

Select image used for widget's unchecked state. Default: no
image.

Select image used for the widget's checked state. Default: no
image.

Position of image relative to check box text. Choices are: : {
LeftOf | Above | RightOf | Below | Bottom }.

Space between image and text. In Pixels.

Description

X offset of circle’s center, from widget's upper left hand corner,
in pixels.

Y offset of circle’s center, from widget's upper left hand corner,
in pixels.

Circle’s radius, in pixels.

Description

Gradient draw direction. Choices are: { Right | Down | Left | Up }.

MPLAB Harmony v2.05

Properties Editor Panel

Related Event Actions
Set Toggleable
Set Press State

Set Text

Set Horizontal Alignment
Set Vertical Alignment

Set Pressed Image
Set Released Image

Set Image Position

Set Pressed Offset

Related Event Actions

Set Text

Set Horizontal Alignment
Set Vertical Alignment

Set Check State

Set Unchecked Image

Set Checked Image

Set Image Position

Set Image Margin

Related Event Actions
N/A

N/A

Set Radius

Related Event Actions

Set Direction
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Property Name
Text String

Alignment

Image Sequence

Property Name

Sequence Configuration
Dialog

Starting Image
Play By Default
Repeat

Image Widget

Property Name
Image

Alignment:
e Horizontal
¢ Vertical

Key Pad

Property Name
Row Count
Column Count

Key Pad Configuration
Dialog

Type

Type

Integer
Boolean

Boolean

Type

Type
Integer
Integer

(see Description)

© 2013-2017 Microchip Technology Inc.
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Description
Select widget's text string from the Select String Dialog.

Text string alignment within the widget. Choices are: {
Left|Center|Right }.

Description

Specify image sequence by using the Image Sequence
Configuration Dialog window.

Selects the first image to be shown.
Will image sequence play automatically?

Should the image sequence repeat?

Description
Select image used.

Image alignment within the image object.

Horizontal alignment. Choices are: { Left | Center | Right }.

Vertical alignment. Choices are: { Top | Middle | Bottom }.

Description
Number of key pad rows.
Number of key pad columns.

The Key Pad dialog window has the following:
« Width — Integer. Width of each key, in pixels.
« Height — Integer. Height of each key, in pixels.

¢ Rows — Integer. Number of key rows. A duplicate of Row

Count.

¢ Columns — Integer. Number of key columns. A duplicate of

Column Count.

MPLAB Harmony v2.05

Properties Editor Panel

Related Event Actions
Set Text
Set Alignment

Related Event Actions

Set Entry Image, Set Entry
Horizontal Alignment, Set
Entry Vertical Alignment,
Set Entry Duration, Set
Image Count

Set Active Image
N/A

Set Repeat

Additional related event
actions: , Show Next, Start
Playing, Stop Playing.

Related Event Actions

Set Image

Set Horizontal Alignment
Set Vertical Alignment

Related Event Actions
None.

None.

None.
None.
None.
None.
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- - Selecting one of the keys on the key pad diagram displays the
Cell Properties for that key:

« Enabled — Boolean. Disabled cells (keys) are made Set Key Enabled
invisible.
Set Key Text

. gie;tc);trlng — Select key’s text string from the Select String Set Key Pressed Image
+ Pressed Image — Select image used for pressed state. Set Key Released Image
Default: no image. Set Key Image position
* Released Image — Select image used for released state.
Default: no image. Set Key Image Margin
» Image Position — Position of image relative to key text. None.

Choices are: { LeftOf | Above | RightOf | Below | Behind }.

* Image Margin — Integer. Space between image and text. In Set Key Action

Pixels.
« Draw Background — Boolean. Controls whether the key Set Key Value
should fill its background rectangle. Set Key Background Type

« Editor Action — Select the generic editor action that fires
when the key is clicked. Choices are: { None | Accept |
Append |

« Editor Value String
Other Key Event Actions:

Label

Property Name Type Description Related Event Actions

Text String Select widget's text string from the Select String Dialog. Set Text

Alignment: Text string alignment within the widget.

* Horizontal Horizontal alignment. Choices are: { Left | Center | Right }. Set Horizontal Alignment
* Vertical Vertical alignment. Choices are: { Top | Middle | Bottom }. Set Vertical Alignment

Line

Property Name Type Description Related Event Actions

Start X Integer X start of line, in pixels, from upper left hand corner of the Set Start Point Position
widget.

Start Y Integer Y start of line, in pixels, from upper left hand corner of the Set Start Point Position
widget.

End X Integer X end of line, in pixels, from upper left hand corner of the widget. | Set End Point Position.

EndY Integer Y end of line, in pixels, from upper left hand corner of the widget. | Set End Point Position.

List

Property Name Type Description Related Event Actions

Selection Mode Select list selection mode. Choices are: Set Selection Mode
{Single|Multiple|Contiguous}.

Allow Empty Selection Boolean Is a list selection allowed to be empty? Set Allow Empty Selection

Alignment Horizontal text alignment. Choices are: { Left | Center | Right }. Set Item Alignment

Icon Position Position of list icons relative to list text. Choices are: { LeftOf | Set Icon Position
RightOf }.

Icon Margin Space between icon and text, in pixels. Set Icon Margin

List Configuration Dialog Defines the string and icon image for each entry in the list. Set Item Icon, Set Item

Icon (actually sets item
text).

Additional Related Event
Actions: Deselect All
Iltems, Insert Iltem, Remove
All Items, Remove Item,
Select All Items, Set Item
Selected, Toggle Iltem
Select(ed).
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List Wheel

Property Name Type
Alignment

Icon Position

Icon Margin Integer
Selected Index Integer

List Configuration Dialog

Panel — No additional properties.

Progress Bar

Property Name Type

Direction

Value

Radio Button

Property Name Type
Text String

Alignment:
¢ Horizontal
« Vertical

Group Integer

Selected Boolean

Selected Image
Unselected Image

Image Position

Image Margin

Rectangle

Property Name Type
Thickness Integer
Scroll Bar

Property Name Type
Orientation

Maximum Integer

© 2013-2017 Microchip Technology Inc.

Graphics Composer Window User Interface

Description

Sets horizontal text alignment. Choices are: { Left | Center |
Right }.

Position of icons relative to text. Choices are: { LeftOf | RightOf
1.

Sets the space between icon and text. In pixels.

Selects the default list item.

Defines the image/text for each entry in the list.

Description

Direction of progress bar. Choices are: { Right | Down | Left | Up

.

Default value of the progress bar. The primitives

| aPr ogr essBar W dget _Cet Val ue and

| aProgr essBar W dget _Get Val ue can be used to
manipulate the widget's value during run time.

Description
Select widget's text string from the Select String Dialog.

Text string alignment within the widget.
Horizontal alignment. Choices are: { Left | Center | Right }.
Vertical alignment. Choices are: { Top | Middle | Bottom }.

Radio Button Group Number. Default is -1, indicating no group.
Only one radio button in a group can have a default selected
value of On. All others in the group are Off

If selected, the button has a default value of On. All other
buttons in the group have a Selected value of Off.

Select image used for selected state. Default: no image.
Select image used for unselected state. Default: no image.

Position of image relative to widget text. Choices are: { LeftOf |
Above | RightOf | Below | Behind }.

Space between radio button image and text, in pixels.

Description

Line thickness in pixels.

Description
Scroll bar orientation. Choices are: { Vertical | Horizontal }.

Maximum scroll value (minimum = 0.)

MPLAB Harmony v2.05

Properties Editor Panel

Related Event Actions

Set Item Alignment

Set Icon Position

Set Icon Margin
Set Selected Index

Set Item Icon, Set Item
Icon (actually sets item
text)

Additional Related Event
Actions: Append Item,
Insert Item, Remove All
Items, Remove Item,
Select Next Item, Select
Previous Item.

Related Event Actions

Set Direction

Set Value

Related Event Actions
Set Text

Set Horizontal Alignment
Set Vertical Alignment

N/A

Select

Set Selected Image
Set Unselected Image

Set Image Position

Set Image Margin

Related Event Actions

Set Thickness

Related Event Actions
Set Orientation

Set Maximum Value
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Extent

Value

Step Size

Slider

Property Name
Orientation
Minimum
Maximum

Value

Grip Size

Text Field

Property Name

Text String

Alignment
Cursor Enable

Cursor Delay

Touch Test — No dedicated properties.

Window

Property Name
Title String
Icon Image

Image Margin

Layer Properties and Event Actions

Integer

Integer

Integer

Type

Type

Type

Integer

Graphics Composer Window User Interface

Length of scroll bar slider, re scroll bar maximum value.
Indicates the number of lines or size of window visible at each
scroll setting.

Initial scroll bar value.

Step size value of scroll bar arrow buttons. ( Min = 1, Max =
9999).

Description

Orientation of the slider. Choices are: { Vertical | Horizontal }.
Minimum slider value.

Maximum slider value.

Initial slider value.

Grip size of slider, from 10 to 9999, in pixels.

Description

Select widget's text string from the Select String Dialog.

Horizontal alignment. Choices are: { Left | Center | Right }.
Boolean. Show blinking cursor while editing.

Cursor delay in milliseconds. From 1 to 999,999.

Description
Select widget's title string from the Select String Dialog.
Select image used. Default: no image.

Space between icon and title, in pixels.

Properties Editor Panel

Set Extent

Set Value, Set Value
Percentage

Set Step Size

Additional Related Event
Actions: Step Backward,
Step Forward

Related Event Actions
Set Orientation

Set Minimum Value
Set Maximum Value

Set Value, Set Value
Percentage

Set Grip Size

Additional Related Event
Actions: Step

Related Event Actions

Clear Text followed by
Append Text

Set Alignment
Set Cursor Enabled

Set Cursor Delay

Additional Related Event
Actions: Accept Text,
Append Text, Backspace,
Clear Text, Start Editing.

Related Event Actions
Set Title
Set Icon

N/A

The property list for a graphic layer is close in look and feel to that of a widget. Each Layer has three property sets: Editor (see above), Widget
(see above), and Layer (see below).

Layer Properties

Property Name

Transparency Enabled

Mask Color
All Input Passthrough
VSync Enabled

Type
Boolean

Integer
Boolean

Boolean

© 2013-2017 Microchip Technology Inc.

Description

Automatically mask out pixels of with a specified color.
If enabled Specify:

Red/Green/Blue or Red/Green/Blue/Alpha color value

Allow input events to pass through this layer to layers behind it.

Layers should swap only during vertical syncs.

MPLAB Harmony v2.05

Related Event Actions
N/A

N/A
N/A
N/A
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Buffer Count Integer

Buffer N
Allocation Method

Memory Address

Variable Name String

Screen Properties and Events

Graphics Composer Window User Interface

Integer number of frame buffers associated with this layer,
either 1 or 2.

For each buffer (N= 1 or 2) you specify:

Buffer allocation method.
Choices are: { Auto | Address | Variable Name }

« Auto — Automatically allocate frame buffer space

* Address — Specify a memory address

« Variable Name — Use variable name as buffer location
If Address is the allocation method, specify the raw (physical)
memory address as a hexadecimal number.
If Variable name is the allocation method,
specify the variable name as a string value.

Graphics Composer Asset Management

N/A

N/A

N/A

N/A

The property list for a screen shares the Name and Size properties with Layers and Widgets but has these unique properties.

Screen Properties

Property Name Type
Orientation

Mirrored Boolean
Layer Swap Sync Boolean
Persistent Boolean
Export Boolean
Primary Boolean

Description

Display orientation: 0, 90, 180, 270 Degrees.
This can also be set using the Display Manager.

Enables screen mirroring.

Enables that all layer buffer swapping happen at the same time,
delaying lower layers until higher layers are finished drawing as
well. For example, assume you make changes to layer 0 and
layer 1 and you want to see those changes show up on the
screen at the same time. Without this option you'd see layer 0’'s
changes as soon as it finishes when layer 1 has not yet started
drawing. This option will hold layer 0's swap operation until
layer 1 finishes as well.

Note: Currently, this property is only supported by the
CLCD Graphics Controller Driver and is ignored by all other
drivers.

Indicates that the screen should not free its widgets and
memory when it is hidden. This results in faster load times and
persistent data, but at the cost of higher memory consumption.

Includes this screen the application build.
This can also be set using the Screens panel.

Sets this screen as the primary screen. The primary screen is
the first screen displayed when the application starts. This can
also be done using the Screens Panel Generate check box.

Graphics Composer Asset Management

The Asset menu supports managing all graphical assets (memory, images, languages, fonts, strings, and binary data).

Memory Configuration

Provides information on configuring memory locations.

Description

The Memory Locations window is launched from the Graphics Composer’s Asset menu. Selecting Memory Locations this brings up a window with

three sub-tabs (in this example, the Aria Showcase demonstration is referenced):

© 2013-2017 Microchip Technology Inc.
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Related Event Actions
N/A

N/A
N/A

N/A

N/A

N/A
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Graphics Composer Window User Interface

Graphics Composer Asset Management

Total (Bytes): 400000
Used: 385238
Avaiable: 14762
\ Summary | Configuration | Optimization
\ Fle Name: gfx_assets
Memory Location: Internal
\ File Format: \ .C
\ \
\ Image Count: 48
String Table Count: \
\ Font Glyph Count: 239,
\ Binary Count: 0 \
. ® Images=370,372 @ String Table=1,799 ® Font Glyphs=12,555
T ‘ES § . ! ’34) N Free=15,274
Tool Icons:
1: Add New Memory Location
2: Delete Selected Memory Location
3: Rename Selected Memory Location
4: Configure External Media Application Callback
5: Show Values as Percent

Window Toolbar

The window’s tools icons support:

1.
2
3.
4. Configure External Media Application Callback — This allow definition of media callbacks, which must be provided in the project.

Add New Memory Location — This supports multiple external memory resources.

. Delete Selected Memory Location — Removes a previously defined memory location.

Rename Selected Memory Location — Renames a previously defined memory location.

© 2013-2017 Microchip Technology Inc.
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s ™
2. External Media Application Callback [i_hj

External media access requires callbacks to the application for peripheral communication.

Enter the desired names for the application callback functions.

Media Open: app_externalMediaOpen|
Media Read: app_externalMediaRead

Media Close: app_externalMediaClose

[ Ok ] [ Cancel ]

\ J
5. Show Values as Percent — Memory utilization on the bar graph can be in bytes or as a percent of the total internal flash memory assigned to
support asset storage. (That memory allocation is set using the Configuration sub-tab.)
The APIs for the external media callback functions are as follows:
GFX_Resul t app_ext er nal Medi aOpen( GFXU_Asset Header * asset);
GFX_Resul t app_ext er nal Medi aRead( GFXU_Ext er nal Asset Reader * reader,
GFXU_Asset Header * asset,
voi d* address,
uint32_t readSi ze,
uint8 t* destBuffer,
GFXU_Medi aReadRequest Cal | back_FnPtr ch);
voi d app_ext ernal Medi aCl ose( G-XU_Asset Header * asset);

The graphics demonstration project, aria_external_resources, provides an example of how to write these callbacks. This demonstration supports
three types of external memory: SQI External Memory, USB Binary, and USB with File System. Examples of these callbacks are found in the
project’s app. c file. The Aria demonstration projects Aria External Resources and Aria Flash provide more details on how to use external memory
to store graphics assets.

Sub-tabs

There are three sub-tabs to this window.
Summary Sub-tab
This sub-tab summarizes program flash allocations for images, strings, and fonts.
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Used: 96%
Avaiable: 3% 0% : Bar graph of asset %
Memory allocation set
memory used

' summary | Configuration | opc - Configuration subtab

File Name: gfx_assets
::n:)ry L:at'on: Internal Font Glyphs )

rmat: .C

String Table !

Image Count: 48
String Table Count: 1
Font Glyph Count: 239
Binary Count: 0

Pie chart showing
usage by asset type

Asset usage summary e images=93% ® Sting Table=0% © Font Glyphs=3% ~ Free=4%| | F

The memory allo