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Chapter 1. What Is Storyboard
A New Way to Build Embedded User Interfaces

Storyboard takes a design centric approach to creating embedded user interfaces. Users create interfaces
in a desktop development environment by directly importing content from graphic design tools such as
Photoshop and by dragging and dropping standard image assets into position to build up screens.

GECEY DO HO =i Y
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Storyboard isn't atraditional development environment. With traditional devel opment methodol ogi es soft-
ware developers build user interfaces using functionality libraries and are unable to easily validate the
look and feel of the interface while they are coding. User interfaces developed using Storyboard are im-
mediately visible and teams can test and validate the interaction, graphics, and user experience during
development via desktop simulation.

Unlike widget frameworks where you instantiate pre-configured elements and attempt customize them,
Storyboard Components offer away of quickly creating reusable display elements that can be associated
with logic that is independent of the presentation.

Storyboard Designer and Storyboard Engine

Storyboard is composed of two parts: Storyboard Designer and Storyboard Engine.

Storyboard Designer isthe desktop devel opment environment that designers and engineers use to assemble
their user interface application. In thisenvironment you can quickly import structured content from existing
tools, such as Photoshop or 3ds Max, or as standard image and font files and assembl e the visua structure
of your application.

Once an application structure is assembled, Designer exports the application as a sophisticated state ma-
chine application model that is used as input to the Storyboard Engine. This application model is not gen-
erated source code that needs to be compiled (i.e. C/C++) and is completely independent of the target
execution environment.

Storyboard Engineisthe target-specific executable (or library in some scenarios) that |oads the model gen-
erated by Designer and starts the execution of the state machine. Storyboard Engineis a highly optimized
execution environment. Each engine is configured for a specific CPU architecture (arm, x86, mips...),
operating system (Linux, QNX, Android, FreeRTOS...) and rendering technology (OpenGL, OpenVG,
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software framebuffer, custom ...). This structure makes porting the Storyboard Engine to a new platform
configuration relatively risk free and a deterministic process.

A Non-Compiled Solution

The application model that is generated as output from Designer does not require compilation and istarget
environment agnostic. This makes it straightforward to generate applications that execute in a variety of
different environments, such as an application that can work both on an embedded device (for example
awall thermostat) and in a mobile context.

Another advantage of being hardware and operating system agnostic is that elements of the user interface
can be used as part of a product's hardware evaluation process. It takes only minutes to create a rich
animated application when working with Designer's Photoshop import functionality. This application can
be immediately evaluated on any one of the over forty different platform configurations spanning more
than a dozen operating systems and popular rendering technologies.

Storyboard Software Updates

Storyboard minor updates are provided through a software update installer within Storyboard Designer.

When Storyboard Designer starts, it automatically checks for updates and again every four hours while
running. Users can also force a check for updates from within Storyboard Designer by selecting Help >
Check for Updates from the main menu. If an update exists you will be notified to apply it and awizard
will guide you through the download and installation process.

Updates won't take effect until you restart Storyboard Designer.

Major updates are provided as a separate stand-alone installer. It is not recommended to install new ver-
sions of Storyboard on top of each other as there may be a number of file conflicts leading to instability.
Install Storyboard versionsto separate directories. Y ou can install and run multiple versions of Storyboard
on asystem at the sametime.

Compatibility with Previous Versions

Storyboard Designer 6.0 can import and work with projects from Storyboard Designer 4.0 and later (i.e.
4.0 - 4.2, 5.0 - 5.3). Projects created with versions of Storyboard Designer older than 4.0 must first be
converted to an updated file format using a Storyboard Designer 4.x or Storyboard Designer 5.x release.
Contact support@cranksoftware.com if you need assistance in performing this conversion.

When migrating to new versions of Storyboard save and archive a snapshot of the project if you plan to
continue to work with it in an older Storyboard Designer environment.

To useaStoryboard project from an earlier release than it was created (e.g., using aversion 6.0 project with
aversion 5.0 environment), the best approach is to 'back migrate' the project using a Storyboard Engine
export and then a Storyboard Engine import. The export to a Storyboard Engine creates a runtime file
(*.gapp) from the design file (*.gde). The Storyboard Engine file contains only the information required
to run the application and does not contain al of the design material (such as notes and unused layers) so
that content will be lost. Features that are not present or used by the older Storyboard version will be lost
on import sinceit is not possible to use them with an older environment.




Chapter 2. Storyboard Architecture

There are three fundamental Storyboard concepts that you must understand when building user interface
applications with Storyboard: The application model hierarchy, the event based interaction, and using
variables for manipulating dynamic content. Having a solid grasp of these fundamentals will guide you
from creative concept to implementation.

Application Model Hierarchy

An application is organized as a hierarchy of screens, layers, groups, and controls that are collectively
called model elements.

Application Model Render Extensions
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Screens are used to represent contextual visual states of your application. When working within Designer
your primary viewport into how the application is organized will be through the screens of the application
that are defined. Structurally a screen is an ordered list of layers that are composited together to form the
final screen display. In a Storyboard application only one screen can be active at atime.

Layersare used to organize related visual elementstogether in areusable manner. In this case, reuse means
reusablein different screen contexts so that the same layer can be associated with several different screens.
When layers are shared among multiple screens, for example, as a common menu or background, then
the content of the layer is exactly the same in those different screen contexts. If content changes on the
layer in one screen context, then the content will change across all screens that use that layer. While the
content for layers may be shared, there are several properties that are tied specifically to how the layer is
used within a screen. These properties are called layer instance properties since they relate directly to a
particular instance of a layer and include the x/y position of the layer, the visibility/hidden state, and the
transparency or alpha blending value of the layer.
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Since the layers have a configured size, content can be positioned within the layer and will clip to the
bounds of the layer and not draw outside of it. By adjusting the position of a layer, you can move a
significant amount of visual content with minimal effort. Layers however, are still containers for other
structural objects, groups, and controls.

Controls are the primary user interaction points for most applications. Controls contain an ordered list of
render extensions which are the base Storyboard rendering and drawing primitives. Example render ex-
tensionsincludeimage, text, fills, arcs, and polygons. A control hasasizeand al of the drawing performed
by the render extension happens within the area of the control, which means a control isaclipping region.
Similar to layers, controls also have properties such as position and visibility.

Controls are the basic building blocks for assembling a user interface. The same visual effect may be
achieved by using a single control with multiple render extensions stacked on top of each other and posi-
tioned within the area of the control, or by using multiple controls that together make up the same visual
presentation, or a hybrid combination of multiple controls and multiple render extensions. In cases where
multiple controls are used to achieve a visual effect, we want to maintain cohesion. For this, it can be
useful to put the controls into a group.

Groups are a collection of controls. Unlike alayer however, agroup does not clip its content and the size
of the group is determined by the bounds of the controlsit contains. A group does have a position and all
of the controls within the group will have a position that is relative to the group's position. In this way,
groups are similar to layersin that changing the position of agroup will trandlate all of the controls at once
or changing the visible/hidden state will cause all of the controls contained to either be shown or hidden.

Groups and controls are both child objects of alayer, but groups can only contain controls. Thereis cur-
rently no grouping of groups, though that may be a future consideration.

Tables are a specia form of templated control that is repeated over and over inagrid or list like pattern.
Tables and their table cell control templates are treated the same as controls, but use a different represen-
tation for dynamic data. This topic is covered in more detail in the chapter Chapter 18, Creating Lists
and Tables.

Theapplicationistheroot of thishierarchy. The application maintainsthelist of al screens, layers, groups,
and controls and determines at the start of execution which screen is the first displayed. The start screen
setting is a property of the screen model object and can be set within Designer. Every application must
have at least one screen and every screen must have at least one layer to be valid. Designer will generally
raise an error on export if these conditions aren't met within the application design.
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Event Driven Interaction Model

Storyboard is an entirely event-driven user interface state machine. Events are the basic communication
mechanism for triggering activity and passing datain a Storyboard application.

Events are named entities and optionally carry an extra binary data payload. Events come in three main
flavours:

 Traditional events such as press, release, motion, and keydown are generated by standard input sources.
Asthese events are generally common, Storyboard provides a public definition for these events so that
they can be externally generated in a consistent manner.

» Application eventsare eventsthat are specifically related to the user interface and are designed to trigger
activity from within the user interface itself. Events used this way form an internal API for the applica
tion and are generally private as they may be used solely for triggering a common Ul experience such
as"start_animation" or "goto_screen”.

» External events are events that typically make up the data communication APl with a backend service
that contains the core datamodel of the product. These eventsfrequently contain adomain-specific data
payload related to the application. External events represent the API between front-end user interface
and backend service and are specific to aproduct and should be well-defined to allow parallel develop-
ment to occur among front and backend devel opers.

Events may be received from multiple different input sources, but are always processed serialy by the
Storyboard Engine.

* Touch OS Input
* Gesture Method
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e System Message
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Events trigger actions. Actions perform tasks; manipulate data, interact with the system, log messages,
generate more events. There are many different actions that perform different things. Screen transition
actions perform visual screen transitions. Data change and animation actions modify data within the Ul
that can causeavisual change. Timer actionsare used to trigger new eventsin either arepetitive or one-shot
manner, while Lua script actions invoke a callback function scripted in Lua (Luais a script programming
language used for glue logic in Storyboard). In addition to all of the fixed actions, the Storyboard SDK
provides users with the ability to write and contribute their own actions to the engine.

The event/action association can be made on any of the model elements. For example, a control with an
image render extension that is acting like a push button might have an event/action association that would
match a press event and cause a data change action that hides or shows a control or perhaps changes the
value of avariable.

Where the event/action association is made is important. Associations that are made on controls must
be triggered by position-related events, such as press and release, otherwise the control must use focus
settings to ensure that non-position based events (such as external events) are delivered to their context.
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Associations that are made on layer or group model objects are more generic, but in order to be triggered
the event must first be potentially triggered against a control in that context. Screen actions will always
be matched as long as the screen is the currently visible screen. Application event/action bindings are the
most general and will match in all contexts and are generally the most suitable when matching external
events and processing model data.

The event-driven model that Storyboard uses for user interaction has significant benefits that may not be
immediately apparent. Thefirst is that the events form a discrete and defined interface point between the
Ul and the rest of the product. By isolating the external events:

 Graphic designers working on the user interface have a clear expectation regarding the data they have
available to interpret.

» Test developers can exercise both the frontend and backend by generating simulated events with arti-
ficid data.

» Backend software devel opers have a clear direction on what data they are making available and do not
have to overexpose or overdevelop their interfaces for functionality that will never be used.

The event model also ensures acomplete decoupling of the Ul from theimplementation and iswhat makes
desktop simulation such a practical reality. Simulated data can be easily injected in environments where
the real target hardware may not be ready, prohibitively expensive, or just plain awkward to work with.
Building the Ul in a comfortable environment and knowing that it will move readily to the embedded
target at the time of deployment with small adjustmentsis an invaluable boost to overall productivity.

Events to External Applications

Communication with external processes in the embedded system can be accomplished in several ways.
One approach that provides a strong APl while maintaining a loose coupling for the implementation is
to use Storyboard 10.

Storyboard 10 is provided as a plugin for the Storyboard Engine and includes a C API and library for
external applications to link against.

When the Storyboard 10 plug-in isloaded a channel is created in order for processes to inject events into
the system. A single event queueisused to serialize the events and therefore any events sent via Storyboard
IO will be placed in the queue with standard Storyboard system events. If the external application wishesto
receive events, it can create its own Storyboard 10 channel which can have events sent through. Applica-
tions can have multiple receive channels and the Engine has asingle input channel. The following diagram
illustrates an application which can send events to the Engine and review events on anamed channel.
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The chapter Chapter 28, Sending and Receiving Data with Storyboard 10 discusses how to work with
Storyboard 10 to send and received eventswhilethe C APl iscoveredin detail in the appendix Appendix B,
Soryboard 10 API.

Data Binding for Dynamic Behavior

Render extensions associated with controls render the content, from text and imagesto arcs and polygons.
Each render extension's behavior is controlled through a set of properties that the user can configure, such
asfill color, text size and font, and image filename. By default, the settings for these properties are fixed
at design time and can't be changed dynamically at runtime. However, these settings can be dynamically
adjusted at runtime by using Storyboard variables.

Attributes, for both render extensions and actions, that may require dynamic adjustment at runtime can be
associated to named Storyboard variables.

Similar to the event/action association, variables can be bound to any of the model elements in the appli-
cation. This ownership dictates how that variable will be referenced when it is associated with a property
in arender extension or action. Storyboard variables are managed as loosely typed key/value pairsin the
Storyboard Engine's data manager component. The key is the fully qualified name of the variable as it
is declared within the model and the value is the value of the variable set initially within Designer and
changeable at runtime through various actions, animations, or using the Lua API.

The Storyboard model is hierarchical, so the construction of afully qualified model path is a straightfor-
ward process of joining model element name segments with a. (dot) in between them. The following
list demonstrates how the fully qualified model nameisformed for avariable, var nane, associated with
different contexts in the model.

varname Thisidentifiesavariable, var nane, as an applica-
tion level variable

screen_name.varname This identifies a variable, var name, as associated
with the screen scr een_nane
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layer_name.varname Thisidentifies a variable, var name, as associated
with thelayer | ayer _nane

screen_name.layer_name.varname This identifies a variable, var nane, as associat-
ed withthelayer instancel ayer _nane associated
withthescreenscr een_nane. Most variablesare
not defined as layer instance variables, but rather as
layer variables.

layer _name.control_name.varname This identifies a variable, var nane, as associat-
ed with the control control nane that is lo-
cated on the layer | ayer name. Groups vari-
ables can aso be addressed in this same manner
as groups are also children of layers. The variable,
| ayer _name. gr oup_nane. var nane identi-
fies a variable varnane within the group
gr oup_nane.

layer_name.group_name.control_name.varname | This identifies a variable, var nane, as associat-
ed with the control cont r ol _nane that is locat-
ed in the group gr oup_nan®e on the layer | ay-
er_nane.

Note

There is some overlap in the Storyboard namespace that could lead to ambiguous resolution. To
maintain a clear name resolution, layers and screens may not have the same names. Within a
container, such asalayer or agroup, all of the model element names must be unique. Storyboard
Designer enforces this restriction.

Which model element owns avariable is usually agood indication of its scope. Variables that are owned
by control model elementswill typically have an association with render extensions or actionslocal to that
control. A variable with a broader ownership, such as at the screen or application level, will likely have
several different associations within the model.

For example, to represent a button with a changing image, one might create a variable on a control that
is used by an image render extension on that control. To easily configure the fonts and text sizes used
within the application, you might create several variables at the application level and have all of text render
extensions refer to those variables.

Variablesrepresent datathat is used within the user interface but arenot tied to any single context. Thesame
variable may bereferenced by different render extension clients or even associated with action properties.

When you want to make achangeto the visual presentation of the user interface, you don't perform drawing
calls directly, instead you make changes to one of the variables that you have created. The Storyboard
Engine monitors the values of all variables. As variable content changes, Storyboard determines if the
variableis used by the current on-screen content. If there are changes, the Engine automatically schedules
arefresh operation and groups the refresh operations together for efficiency.

To associate a property with a variable or to change the value of avariable, it's important to understand
how a variable is addressed within the application. The addressing scheme generally follows the model
hierarchy. When a variable is sourced from the application root using this full path, it is called a fully
qualified name.

Note that variables associated with layers and variables associated with screens have the same addressing
path. Thisis because alayer and it's content can exist on multiple screens, and removing the screen com-
ponent allows a consistent address path to groups and controls on that layer.
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Context and Variables

It can be cumbersome to always use avariable's fully qualified name. In some casesit is more convenient
to address a variable by its context of use. For example, render extensions are always associated with a
control andin many instancesthe propertiesthat they associateto variableswill also belocal to that control.
Inthissituation it would be more convenient to refer to avariable asbeing 'local to the control’. Storyboard
supports this through the use of a data context shorthand that can replace avariable'sfully qualified name.

The data context is the context of execution of a particular activity. For render extensions, this means
the parent control of the render extension. For actions, this means the model element associated with
the triggering event. The shorthand notation is a string formatted as ${ @@CONTEXT:NAME} where
CONTEXT is going to be one of app, screen, group, layer, or control indicating the model element in
context to resolve, while the NAME is the name of the variable being addressed.

To reduce complexity of using the fully qualified model paths and to minimize the maintenance effort as
a project evolves or changes, Storyboard defines several variable shortcuts that will expand their value
based on the current model context in which they are being resolved.

${ app:varname} Refers to the application variable var nane.
${ screen:varname} Refers to the screen variable var nane.

${ layer:varname} Refersto the layer variable var nane.

${ group:varname} Refers to the group variable var nane.

${ control:varname} Refers to the control variable var narre.

For example, in the following Storyboard model:

Application
+ Mai nScr een
+ AlLayer
+ AG oup
+ AContr ol

wherethe current focusis associated with the control ACont r ol , referencetoavariablevar nanme would
resolve to afully qualified path as follows:

${ app:varname} var name

${ screen:varname} Mai nScr een. var nane
${layer:varname} AlLayer . var name

${ group:varname} ALayer . AG oup. var nane

${ control:varname} ALayer . AG oup. ACont rol . var nane

For tables, where the context also includes the row and column index of the table cell being adjusted, a
specia ${ cell: CONTEXT:NAME} notation can be used that convertsthevariable shorthand into avariable
that contains the row and column as a postfix to the standard variable name. For example, if the current
focus or selection was directed atable control named ATabl e on the cell that was occupyingr ow fi ve
and col utmm one then the following would be variable expansions:

${ cell:app:varname} varnane. 5.1

${ cell:group:varname} ALayer . AG oup. varnane. 5. 1
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‘ ${ cell:control:varname}

‘ALayer . AG oup. ATabl e. varnane. 5.1

Storyboard Model Internal Variables

Not all variables haveto be defined by the user and associated with render extension and action properties.
Storyboard defines aset of variables for the model element properties such as position, size, and visibility.
Each class of model elements containsadlightly different set of values, but al of the variables are prefixed
with the gr d_ (Graphical Runtime Data) variable namespace to avoid any confusion with user created

variables.

These variables are generally accessed using ${ nodel _obj ect : var nane}, for example ${ con-

trol : grd_x} indicatesthe x position of the current control

Layer and Layer Instance Variables

The following values can be queried and changed through normal data management channels. If these
variablesare being changed directly thefully qualified path, including the screen on which the layer resides
(<screen>.<layer>.<variable>), should be used.

grd_x

4s1

The layer instance's x position rel-
ative to the screen

grd_y

4s1

Thelayer instance'sy position rel-
ative to the screen

grd_xof f set

4s1

Thex pixel offset that will be used
to determinetheorigin of thelayer
instance

grd_yof fset

4s1

They pixel offset that will be used
to determinetheorigin of thelayer
instance

grd_al pha

lul

The layer instance's transparency
value. The values range from 255
(opaque) to 0 (transparent)

grd_hi dden

1ul

The layer instance's visibility. A
value of 0 indicates that the layer
and all of its controls are visible
and avalueof 1 hidesthelayer and
all of its controls

grd_scroll _enabl ed

1ul

The layer instance's content
scrolling enablement. A value of O
indicates that the layer can not be
scrolled and avalue of 1 indicates
that the layer can be scrolled. This
value can only be modified onlay-
ersthat have had scrolling enabled
in Storyboard Designer.

Note

Any change to the following values affects all layer instances.

‘gr d width

4s1

The layer'swidth

10
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‘gr d_hei ght 4s1 The layer's height

Group variables

The following values can be queried and changed through normal data management channels.

grd_x 4s1 The group's x position relative to
its layer

grd_y 4s1 The group's y position relative to
its layer

grd_zi ndex 4s1 The group's z-index position. This

sets the stacking order of groups
within its layer where 0 is at the
back (furthest from the eye).

grd_hi dden lul Thegroup'svisibility. A value of 0
indicates that the control isvisible
and 1 that it is hidden

Control variables

The following values can be queried and changed through normal data management channels.

grd_x 4s1 The control's x position relative to
its layer

grd_y 4s1 The control'sy position relative to
its layer

grd_width 4s1 The control's width

grd_hei ght 4s1 The control's height

grd_zi ndex 4s1 The control's z-index position.

This sets the stacking order of
controlswithinitslayer whereOis
at the back (furthest fromthe eye).

grd_hi dden lul The control'svisibility. A value of
0 indicates that the control isvisi-
bleand 1 that it is hidden

grd_active 1ul A value of 1 states that the con-
trol is active (can receive and re-
act to events) and O for aninactive
control (cannot receive or react to
events)

grd_opaque 1ul Indicates if the control is opagque
to events. If opaque (1), the con-
trol will block events from being
handled by other controls. If the
valueisO, the eventsflow through
the control to ones behind it.

grd_findex 4s1 The control's focus index. This
setsthefocuson acontrol inanav-
igation sequence, where 1 setsthe

11
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focus on the first control, 2 sets
the second, etc. A value of 0 indi-
cates that the control is not focus-
able. In order for acontrol's focus
index to be changed dynamically
at runtime, thefocusvalue must be
initially set to anon-zero valuein
Storyboard Designer.

Table variables

A table contains al of the control variables and also a set of table specific variables. These table specific
variables can be queried but not dynamically changed. In order to change these values in atable, actions
areprovided: gra. t abl e. resi ze,gra. t abl e. scrol | . Thevariablesare asfollows.

grd_rows

4s1

The number of rowsin the table

grd_cols

4s1

The number of columns in the ta-
ble

grd_visible_rows

4s1

The number of visible rowsin the
table

grd_visible _cols

451

The number of visible columnsin
the table

grd_active_row

4s1

Therow index of the currently ac-
tive cell

grd_active_col

4s1

The column index of the currently
active cell

grd_row

4s1

Thetable's current top left row

grd_col

451

Thetable's current top left column

grd_xof f set

4s1

Thex pixel offset that will be used
to determine the origin of the 1,1
table cell

grd_yof fset

4s1

They pixel offset that will be used
to determine the origin of the 1,1
table cell

grd_scrol | _enabl ed

1lul

The table's content scrolling en-
ablement. A value of O indicates
that the table can not be scrolled
and avalue of 1 indicates that the
table can be scrolled. This value
can only be modified on tables
that have had scrolling enabled in
Storyboard Designer.

Animation Definitions

Animations can have an enormous impact on the application's user experience and are an important part
of any modern user interface. Used well, they can make a relatively dull user interface appear modern
and intriguing. Used poorly, they can waste a user's time and ruin what might have been a highly useful

application.

12
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An animation in Storyboard manipulates variables exposed by the application model. These variables
may be the user-defined variables or they may be the internal variables associated with model element
properties. When the variables are numeric there are a variety of easing functions that can be applied to
transition from one value to another. Many variable changes can be orchestrated to occur at pointsrelative
to one another and edited on a timeline within the design environment and ultimately saved into a named
animation block that accompanies the exported model.

A specific animation can be created that relies on the fully qualified pathsto specific variables or ageneric
animation can be created that relies on variables that use the context relative naming convention. In both
situations, the definition of an animation is independent from its use.

In order to use or trigger an animation, the definition has to be referenced by an action, which in turn is
associated with an event. The Animation Action is specifically intended for the purpose of launching user-
defined animations designed in Storyboard Designer.

When the visual content of an application is dynamically created, it may not be practical to create anima-
tions within Designer in advance. In these situations it is possible to create rich animations programmat-
ically using the Lua Script Action.

13



Chapter 3. Typical Development
Workflow

Storyboard offers avariety of waysfor designersto get started developing their user interface application.
The following section walks through a common approach that is used when the design content is already
available.

Start a New Project: From Photoshop or from
Scratch

Thefirst stepisto create a Storyboard project within the Storyboard Designer desktop environment. When
Photoshop design content isavailable, it can be directly imported and forms the basis of anew Storyboard
application. In this scenario, theinitial width and height of the screens are set to be the Photoshop canvas
size. All of thelayerswithin the Photoshop file are maintained as Storyboard layers and al of the rendered
Photoshop content is imported as controls with image or text render extensions.

If Photoshop content is not available for import to bootstrap an application, a Storyboard project can be
started from scratch. A new project wizard walks through the process of setting up the initial project
parameters such asthetarget screen size. Thiscreatesablank project with asingle screen and asinglelayer.

Regardless of the starting point, using Photoshop import or starting with ablank application, a Storyboard
project initially has a single model file named the same as the project and the file extension GDE. This
GDE file contains the structure of the application, the event and action bindings, and the variable and
animation definitions.

Create and Organize Screen Content

The application view within Designer shows an outline of the structure of your application. From this
view you can add new screens, layers, and controls to your application and expand it to include the visual
structure and organi zation appropriate for your product.

Storyboard usesindustry standard formats for assets, such asimages and fonts, as much as possible. When
aproject iscreated it isautomatically populated with an images and fonts directory. To import new images
or fonts to use in your project, you can simply copy files with supported formats (png, jpg, bmp, tga, ttf,
otf) into these directories. The assets are available for use within your project to set as a property on a
render extension or by dragging and dropping into a particular screen canvas directly.

Bind Events to Invoke Actions

Asyou introduce multiple screens into your application, you can switch between them using screen tran-
sition actions. There are a number of different screen transitions ranging from an immediate transition to
elaborate animated screen transitions using 3D transformsto flip and shape the displays.

In addition to actions for screen transitions, there are actions for starting and controlling animations, ad-
justing the values of variables, sending events to other applications, and integrating with Lua to invoke
scripted glue logic to further control the application. After the main structure of an application is created,
you can add and customize actions to modify the user interface.

14
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Simulate and Export Model for Engine

To enable immediate visual validation of the user interface, Storyboard Designer includes a built-in sim-
ulator. Thissimulator usesthe same runtime engine that runs on your target but is configured to executein
the desktop environment. The simulator uses the same export process that you would use for an embedded
environment but automatically incorporates a launch stage to make it fast to implement structure, bind
actions, and check the behavior in arapid development cycle.

Export to Android and iOS platforms using the an export wizard that creates a package that's ready to run
on your mobile platforms. Exporting an application to a touch-enabled mobile device provides a simple,
yet effective, method of experimenting with user groups on different design scenarios without having to
deal with the instability (or incompleteness) of an early embedded target hardware configuration.

For deep embedded systemswhere afilesystem may not be availableto host the assetsfrom the application,
theexport processinvolves creating aC/C++ header file. Thisheader fileisincluded in your BSP or system
image and compiled using the same toolchain you use to build all of the non-user interface elements of
your product.
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Chapter 4. Storyboard Designer
Environment

Storyboard Designer isadesign and devel opment environment for creating full-screen, deployment-ready
applications for embedded platforms using the Storyboard Embedded Engine.

Using Storyboard Designer designersincorporate graphic content and artwork directly into the application
design process. The imported images (gif, jpeg, png, psd) are used as control surfaces that application
developers can bind action behavior to, based on externally generated input events.

Graphic designers already have a set of design tools for creating and manipulating images. Storyboard
Designer is not meant as a replacement for these tools, but is intended to provide a binding environment
where static images can be animated into multi-screen applicationsby allowing graphicsdesignersto easily
import their work into an application design.

Storyboard Designer isintended for use by both graphic designers and embedded applications developers
and is based on the extensible Eclipse framework (www.eclipse.org) [http://www.eclipse.org/].

Embedded software developers typicaly work in C or C++ development environments. Storyboard De-
signer integrates into the CDT, the most common Eclipse based embedded development environment,
so application user interface development can easily be done in parallel with other embedded software
development.

Storyboard Designer Workbench

When Storyboard Designer starts, the user is presented with an initial empty working environment for
application development as shown in the following image. Storyboard Designer presents the user with
amain editing area that displays a visual, WY SIWY G, representation of the application screens as they
are being developed. The editor is the primary interface for development and design of the application.
The editor is opened, like any other standard editor in the Eclipse environment, by double-clicking on any
Storyboard Designer file, or right-clicking and selecting File > Open.

The editor areais surrounded by dockable views that present editing information to the user as the appli-
cationisbeing developed. Many of these views, such asthelayer or application view, provideinformation
relative to the selection in the current editor. Additional views can be added into the current display by
selecting Window > Show View and then selecting the additional views.

The selection of views and their arrangement around the editor areais called a perspective. The default
Storyboard Designer perspective layout can be customized by dragging, resizing, and re-docking viewsin
an arrangement that is convenient to individual developer or designer workflows. It is aways possible to
reset the layout of the perspective to its default by selecting Window > Reset Perspective from the main
menul.
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For more details on configuring the workbench refer to Help > Help Contents > Workbench User's Guide

Eclipse is an extensible framework with arich set of plugins available from multiple software vendors.
Among other integrations, team collaboration plugins for GIT, Mercurial, ClearCase, SYN and CVS are
all readily available. The Eclipse marketplace (marketplace.eclipse.org) contains a comprehensive listing
of available plugins and extensions.

Anatomy of a Storyboard Designer Project

Storyboard Designer manages its projects within a filesystem directory referred to as a workspace. The
workspaceisusedto limit the scopeof fileresourcestojust thosefilesinthe host filesystem that arerel evant
for the application design. Storyboard Designer projects correspond to the root directories contained within
the workspace directory.

When a new Storyboard project is created, using File > New > Storyboard Application..., it creates an
initial project structure in the workspace that contains several default directories in addition to the main
Storyboard application design file.
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The images, fonts, scripts, templates and events directories are automatically scanned for content and that
content is integrated into the application designer tools. In order to import content from the filesystem
into these directories, you can use the File > Import > General > File System option or the standard system
copy and paste or drag and drop from other applications.

Each directory scans for a different type of content:

events

fonts

images

scripts

templates

This directory and its subdirectories are scanned for event definition files, which are text
files that have an extension of .evt. The events contained in the event definition files are
automatically included in the action trigger event list. Event definitions are automatically
managed by the Designer framework when new events are added or removed using the
New Action Wizard.

This directory and its subdirectories are scanned for TrueType™ font files. In general,
these font files have the extension of .ttf. The fonts discovered are automatically added to
thelist of availablefontsin thefont selection dialog. OpenType™ and TrueType contai ner
formats are not supported by Storyboard at thistime.

This directory and its subdirectories are scanned for image file content. Supported image
file formats include gif, jpeg, bmp and png files. Photoshop™ PSD files can be imported
directly asan application or asthe component images using the File > Import > Storyboard
Development > Photoshop PSD File menu option.

Thisdirectory is scanned for Lua (www.lua.org) [http://www.lua.org/] scripts which have
the extension of . | ua. The functions that are found in these scripts are automatically
added to thelist of available functions presented in the L uaaction argument configuration.

This directory is scanned for Storyboard Designer template files. Valid templates are au-
tomatically added to the list of available templates or new actions. For more details on
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creating and working with templates, refer to the document sections Working With Tem-
plates and User Defined Actions.

As changes are made in the filesystem, the workspace should refresh automatically and the changes are
reflected in the Storyboard Designer user interface. An automatic refresh may be delayed due to system
activity and can be forced at any time by selecting a project or file in the Navigator view and selecting
Refresh from the right-click menu.

Storyboard Designer Editor

The Storyboard Designer editor is the central location for all design activities for your application. It
provides a visua representation of al of the screens of the application and allows designers to edit the
screen content and get immedi ate feedback about the look and feel of the application.

Editing Content

The default editing mode isto display and edit the entire application, showing all screens and their com-
posited layers together.
#* B00xi80.gde 12 = a]
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[ Rectangle
Contral

) Polygan Control
(O Circle Contral
Front Door Unlocked > are Control

3 Canwas Control
30 Model

Control

CH »)) £ Table Control

touch screen T.O_EXQIOI'E
192.168.132.222

If, instead of looking at all of the screens of an application together, you want to focus on editing and
working with one particular screen, you can right-click in the editor and select Edit > Screen, which opens
up anew editor window with that screen's content shown.

If you want to edit the layer contents only, independent of the screens to which they are bound, you can
right-click in the editor and select Edit > Layerswhich opens up anew editor with al of the selected layers
shown individually. If changes are made to alayer in this mode, the change will be reflected in all of the
screens that reference the changed layer.

The right-hand side of the editor contains a fly-out palette toolbar that provides the basic visual design
elements for the application; screens, layers, and controls. These can be selected and dropped onto the
editor to start building up the application.

Additional editing functionality is available through the right-click menu while in the editor, as well as
from the main menu. Thisis where you will find functions to manipulate control size, alignment, and z-
order/front-back placement, as well as the creation of new controls, layers, and screens.

Content can be moved within its container by selecting one or more items and then using the arrow keys
to move the item. By default, the movement isin 10 pixel increments when using the keyboard, but if the
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SHIFT key is held down while using the arrows the content will move one pixel at atime in the desired

direction.

There are a number of keyboard shortcuts for common operations these can be displayed on-screen by
selecting Help > Key Assist... from the main menu.

Editor Toolbar

Ble Edt View Heigste Search Project Bun Animation Window belp
- ROE IR oo ® & s el R T HO

BOCOGE Q-+~

In addition to the editing options available right click menu, the toolbar provides functionality that is
context sensitive to the editor being used. When a Designer file is being edited (and the editor area has
focus) the toolbar provides short cuts to several common operations.

Storyboard Simulator

Zoom Display

Align and Resize

New Model Elements

Control Outline

Wireframe

Direct Editing

Thiswill export the Designer file being edited to a Storyboard Enginefile
and simulates it using the host based Storyboard Engine configuration.

This controls the current zoom level of the display. There are two ways
to zoom in an out with the scroll wheel.

1. CTRL+MouseScroll (Windows/Linux) or COMMAND+MouseScroll
(Mac) using awheel mouse or a touchpad will zoom the editor in/out
while keeping the selected model object centered on the screen.

2. CTRL+SHIFT+MouseScroll (Windows/Linux) or  COM-
MAND+SHIFT+MouseScroll (Mac) using a wheel mouse or touch-
pad will zoom the editor in/out on the area at the center of the editor.

These toolbar actions provide a convenient alternative to manual align-
ment by aligning the selected controls automatically with one another.
When asingle control isselected thealignment is performed relativeto the
screen. When multiple controls are selected, the alignment is performed
relative to each other.

These toolbar actions provide an alternative to the palette for the quick
construction of screens, layers and controls.

These toolbar actions control how the control content is displayed within
the editing environment. By enabling the control outline, a border will
be drawn around controls and layers. By enabling the wireframe mode,
no control content will be drawn, but an outline of the controlsis drawn.
These modes can be used to optimize the application layout to avoid un-
necessary damage and redraw operations.

The wireframe mode turns off all of the render extension drawing within
the controls and shows only an outline of the controls, layers, and screens
similar to what is provided by the Control Outline functionality.

Thisfunctionality isuseful to minimizetheamount of control overlap that
0ccurs so as to prevent excessive redraw damage areas.

In addition to the standard model editing functionality, some render extensions have direct edit function-
ality. To enable the direct edit on a control with one of these render extensions, the user needs to do a
slow double click on the control.
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3D Model When the direct edit mode is activated, a set of xyz axes will appear in the
bottom |eft corner of the control. At that point the user can use their mouse
to move the model. Holding the shift key allows the user to rotate the model
using their mouse. As well, holding either the x, y, or z key isolates that
axiswhen either trandating or rotating the model. When the user isfinished
editing the model, they just need to click anywhere outside of the control to
end the direct edit.

2D Polygon Editing When direct edit is activated, the user can create and edit a polygon on the
screen using hotkey toggles. Hold 'shift' and click within the control bounds
to create new vertices (ideally, 3 vertices are needed to have a sufficiently
visible polygon). Hold 'control’ and click on a particular vertex to delete it
from the polygon. Hold 'alt + shift' and click near an edge to create a new
vertex splitting that particular edge. Vertices can be moved by simple click
and drag. Exit quick edit by moving the mouse out of the control bounds.

Storyboard Resource Export Configuration Ed-
itor
The Storyboard Resource Export Configuration editor providesthe ability to create configurationsfor how

resources should be exported from Designer. This alows for fine grained control over how and when
resources should be exported from the design environment.

B Model Elements (3) 1376 KB

= Estimated Storage Size ..h, Filesystem): 1.14 MB

977288
3118288
486518
S04 K8
S04KE

Managing Configurations

The Resource Export Configuration editor allows for the creation, deletion, and resetting of a configura-
tion. The following toolbar controls these operations.

Configuration: Default v| oo <'I.==g>

The combo box allows for the selection of a configration.

The add button will invoke a dialog that alows for the creation of a new configuration. The following
dialog isinvoked

Configuration: Default v| oo 4.:9
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A name needs to be entered for the new configuration. The name must be unique. Y ou can select a base
configuration to base the new configuration off of. This will make a copy of the options that have been
applied to the resources in the base configuration and apply them in the new configuration. When finished
click on the "OK" button to create the new configuration or the "Cancel" button to abort the creation of
the new configuration.

The delete button will remove the currently selected configuration. Note that the default configuration
cannot be deleted.

The revert button will reset all of the options on the resources to their default values.

Resource Tree

The resource tree allows for the selection of individual resources so that options can be changed on indi-
vidual resources.

Filter:

v @ Fonts
T’ Roboto-Medium.ttf
T Roboto-Regularttf
> @ Images
@ Other
~ [0 Seripts
&| scripts\callbacks.luo

Add Resource | Add Font

Thefilter allows for the searching of resources based on name.

The tree is grouped by each of the different resource types, images, fonts, scripts, and other. There is
a right-click menu that can be invoked that will alow for the creation, deletaion, and reverting of the
current configuration. It also allows for the generation of image maps if the image map option is selected.
References to currently selected resource can aso be searched for in the model.

The"Add Resource" button at the button of the tree allows for the addition of resourcesthat are not in the
images, fonts or scripts directories. The"Add Font" button allows for the addition of afont that is shipped
by Designer. If the storage type for the configuration is"VFS" and the font export format is " Bitmap" the
asize can also be selected for the font.

Resource Export Options

Resource optionsare set at aglobal level and at anindividual level. All resourceswill usethe global setting
for an option if the option is not changed at the individual level. Thisalowsfor a quick setting of options
for the general case of how a resource should be exported but then also allows for more granular control
over individual resources that need to be exportted in a different way. For example, most images in an
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application may have alpha. So in an VFS configuration, most images should probably be exportted asthe
"DIRECT RGB8888" format. However for a big background image, that has no apha, it may make sense
to export that image as the "DIRECT RGB565" format as this will save on space.

Global Export Options
Name: Default
Storage Type: Virtual Filesystem

Font Export Format TTF i

Font Bitmap Depth 8 Bit

Font Glyph Map Width 480 |wa Max Glyph Width
Image Export Format ~ Native Format v

Image Start Alignment: | 1 lva

Image Map Width 480 |wa

Script Export Format Raw i

Resource Export Options

Include in Export
Script Export Format Compl[ed v

There are two options that are applied to the configuration. There is the name and the storage type. The
name must be unique and the "Default”" configuration cannot be renamed. The optionsfor the storage type
are: All of the global options are mirrors of theindividual optionsthat can be set on an individual resource.
There are global options and individual resources for images, fonts and scripts.

Filesystem This will export resources to a filesystem. This selection disables the need
for a majority of the options on the resources as they will be loaded and
intepretted from the filesystem based on the type of resource they are the
exceptionto thisruleis script files. They can be exported as compiled scripts
to afilesystem.

Virtual Filesystem This will export resources in a virtua filesystem format. This selection is
only availablefor use with the C Header exporter. This enablesamajority of
the option asthe C Header export is used with systemsthat have constrained
resources.
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When the VFS format is selected as the storage type, the "Font Export Format" option is enabled for
the configuration. Thisis a global option as the mxing of bitmap and truetype font configurations is not
currently supported. The choices for the "Font Export Format" are:

TTF Thiswill export al fonts as attf file. This file will require the TrueType font manager to be
used. Each ttf file that is needed will be loaded in to memory and the glyphs that are used will
be stored in a cachein the heap.

Bitmap  Thiswill export each individual glyphinafont file asan alphamap. The size of each individual
pixel in the alpha map can be controlled through the "Font Bitmap Depth™ option.

When the "Font Export Format" is set to the "Bitmap" option then the "Font Bitmap Depth" option will
be enabled. This option is something that can be controlled on each individual font size resource as larger
sizes may take up more space. The choices for the "Font Bitmap Depth” option are:

1Bit Thiswill export the bitmap font as an alphamap that has 1 bit per pixel in the alphamap. This
bit determines if a pixel should be on or off.

2 Bits Thiswill export the bitmap font as an a phamap that has 2 bits per pixel in the a phamap. These
2 bits represent the alpha va ue that should be used for that pixel

4 Bits Thiswill export the bitmap font as an a phamap that has 4 bits per pixel in the al phamap. These
4 bits represent the al pha value that should be used for that pixel

8 Bits Thiswill export the bitmap font as an a phamap that has 8 bits per pixel in the alphamap. These
8 hits represent the al pha value that should be used for that pixel

If the "Font Export Format" is set to the "Bitmap" option then the "Font Glyph Map Width" option will be
enabled. Thisoption isan option that can be set on each individual font size. It controls how wide aglyph
map width can be. It is useful if a system has alignment restrictions when rendering buffers. The "Max
Glyph Width" checkbox will set the " Glyph Map Width" to the width of the largest glyph inthe font. This
creates asingle strip of glyphsin the glyph map.

The"Image Export Format" option will become enabled when the"VFS" optionis specified asthe " Storage
Type". The available image export formats are:

Native Format Thiswill export theimagein its native format, such asaPNG or JPEG.
Thiswill requiretheimageto be decoded at runtimewhich will require

heap.

Direct RGB8888 Thiswill export the image as an uncompressed image that has 32 bits
per pixel. Thisimage can then be drawn directly from storage without
the need for heap.

Direct RLE RGB8888 Thiswill export theimage as run length encoded image that has 32 bits
per pixel. Thisimage can then be drawn directly from storage without
the need for heap, but will require the pixels to be expanded asit is
being draw, which may incur a perforamance hit. It will in most cases
take up less space.

Direct RGB565 Thiswill export the image as an uncompressed image that has 16 bits
per pixels. Thisimage can then be drawn directly from storage without
the need for heap. The image will take up less space than the DIRECT
RGB8888, but it will not support alpha. Also gradients may show
banding due to areduction in color fidelity.

Direct RGB565 Dithered Thiswill export the image as an uncompressed image that has 16 bits
per pixels that has been dithered. This image can then be drawn di-
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rectly from storage without the need for heap. The image will take up
less space than the DIRECT RGB8888, but it will not support alpha.
Gradients should not have banding due to the dithering.

Direct Indexed This will export the image as an uncompressed image that is palette

based. Thisimage can then be drawn directly from storage without the
need for heap. The image will take up less space than the DIRECT
RGB8888. Colors may look different because they will be matched to
colorsin the palette.

Direct RLE Indexed This will export the image as an run length encoded image that is

pal ette based. Thisimage canthen bedrawn directly from storage with-
out the need for heap, but will require the pixelsto be expanded asit is
being draw, which may incur a perforamance hit. It will in most cases
take up less space.

The"Image Start Alignment” option will become enabled when the"VFS" option is specified asthe " Stor-
age Type". The value that is specified for this option is the alignment that is used for the image data in
any of the direct rendering image format options. The "Image Map Width" option will become enabled
when the "VFS" option is specified as the "Storage Type". This is an option that can be set individually
on image maps. Thiswill set the width that the image map will use. The height of the image map will be
set to whatever isrequired to fit all imagesin the image map.

The "Script Export Format" option controls how lua scripts are export. The options are:

Raw

Bitmap

Thiswill export the script file asplain text. It will need to be compiled by the L ua engine when
itisloaded.

This will precompile the Lua file when it is exported, so that the Lua engine does not need
todoit at runtime.

Additionally each resource has an "Include in Export" option. If this option is unchecked, the resource
will be omitted from the export.

Application Footprint Preview

This preview provides feedback on how much memory or storage an resource export configuration will
take up when it is used. For more information on this, see the Metrics view section in this document.

Storyboard Designer Views

Actions View

TheActionsview providesadisplay of all of the available actionsthat arein context for the given selection
in the editor.

8 Images B Actions 21

<> Varisbles {& Animation Timeline W x| BB =0

B00x4300penGLImpart (Screen)

Event Filter:

Trigger Event
B2 gre.press
S gre.press
B gre.press
B gre.press

Action Model Element
Lua: CB_LaunchAppPressed() launchTouchZone
Lua: CB_Pressipp() appl

Lus: CB_Pressipp() app?

Lua CB_PressApp() app3
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Actions can be added through the right-click menu in the editor, Add > Action... or in the Actions view
directly.

The content of the action list can be sorted by selecting the action table title. When actions are sorted by
their triggering event, the order in which they appear will also correspond to the order in which they will be
evaluated within the same context. If two actions are bound to agr e. pr ess event on the same control,
for example a Data Change and then a Screen Fade, then the first action in the list will be executed (Data
Change) before the next action (Screen Fade). The order of these events can be adjusted by right-clicking
the event and selecting Move Up or Move Down as required.

The content of the action list is automatically populated based on the Designer model object selected in
either the editor or in the Application Model view. The content of thelist can be populated in several ways:

Selection Only This shows only the actions associated directly with the selected model
object.

Sub Hierarchy This shows the actions of the selected model object and all of its child
model objects.

Application Hierarchy This shows all of the actions in the project.

In addition to controlling how the list is populated using the toolbar selections, it is also possible to use
the namefilter at the top of the list to match against specific event names. Thisis particularly useful when
used in conjunction with the Application Hierarchy to search the entire project for custom events.

The triggering event, action type, and context can all be edited inline in the action table. Each action also
has its own set of parameters or configuration options. These values can be changed in the lower display
area of the Action view once an action selection is made. When the action types are changed, as many
argument values from the original action will be migrated to the new action aslong as the argument names
and types match.

Application Model View

The Application Model view displays a tree representation of the model objects that make up the Story-
board application.
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[ Application Model £3 . 7. Navigator = 0
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The tree representation aligns with the Storyboard model representation and allows editing operations to
be performed on elements that may not be visible within the editor. For each of the application, screen,
layer, and control objects the Application Model displays the Actions and Data V ariables associated with
that model object.

The visibility of the layer instances and controls can be quickly adjusted through the Application Model
view by toggling the setting in the visibility column. The changes made here will beimmediately reflected
in the editor and will also be reflected in the Storyboard Engine runtime file as the initial setting for the
layer instance or control.

Since layers are displayed as layer instances, the tree will show layer and control content several timesin
thetree. If the Link with Editor toolbar option is enabled, when a model object is selected in the Applica
tion Model view the editor will automatically scroll to present the appropriate context of their selection.
The same behavior can be achieved by double-clicking on amodel object if the view's content is not syn-
chronized with the editor.

The Application Model view tree also displays al of the scripts, animations, and unused layers that are
currently a part of the application design.

Y ou can copy and paste model elements, such as screens, layers, controls, and actions, from one application
to another using this view.

Animation Timeline View

The Animation Timeline view provides an editing environment for creating the animation blocks that are
used by the animation action.
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3 Images |“8 Actions | <> Variables |2 Animation Timeline 11 BB x| F v° 0
Select Animation to Edit: Animation Used o Referenced By:
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1B TRANSITION_Launch - 1419ms @ 60fps

Edit In Timeline

The initial Animation Timeline presentation displays a list of all of the animation blocks defined in the
application. Those animations whose names are highlighted in bold represent animationsthat are currently
referenced. The list on the right is updated, based on the selected animation, to show alist of al of the
locations in the project where this animation is currently referenced.

Double-click on an animation or select the Edit in Timeline button to change the display mode of the
Animation Timeline from alist of al animations to a timeline-based editor focused on the selected ani-
mation block. To create a new animation, right-click in the list and select Add Animation, or select Add
Animation from the toolbar.

% images 8 Actions | <> Verisbles ({8 Animation Timeline &3 dpiEaBlx|¥ T2 0O

Bl Animaticre | TRANSITION_Applmages - 550ms @ 60fps | Design Context: | Application -

Duration: 550ms.

S{app:transitionLayer.dataChange]

l ${app:transitionlayer.overlay alpha)

I Slappitransitionlayer.overlay.grd_hidden)

The timeline editing mode displays a list of the variables that are modified during the animation and a
timeline view indicating the starting time offset and step duration for a particular animation step relative
to al of the other animation steps running in this block.

To see the properties view to modify values, click on an animation step.
Property values can be edited / calculated inline.
To duplicate a step, double-click beside the animation step.

Clicking an animation step displays a pop up window that displays all of its information when the step
istoo small to do so.

To easily line up the animation stepsin the timeline, select multiple animation steps and use the align | eft,
align right, distribute, or pack tools.

Using the 'Design Context' drop-down list, select a context that the animation will use to resolve variables.
This context is also used to determine which screen is displayed during an animation preview (see below).

Right-click on an animation group to duplicate its functionality and assign it to another variable.

You can drag and drop the block within the display to adjust the starting offset or lengthen or shorten
its duration by resizing the block. The start, end values, and the rate of change can be adjusted inline
by double-clicking the values or by right-clicking the block. Animation steps can also be reordered by
dragging and dropping them in the list. For animations with many steps, you may want to choose the
compressed display option from the menu.

If you want to make a more significant change to the animation step, or to change several values all at
once, select a step and click on the 'Change Variable...' button in the properties view and the Animation
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Step Dialog will open. You will also get this dialog if you right-click and select Add Animation Step to
add a new variable to animate in this block.

#* Animation Step X

Edit Animation Step | ]

Change the animation step parameters

Variable to Animate:

Model Element A || Variables Value a

[ Application <» grd_x (grd_x) 20
v [X 200x4800penGLImport & grd_y (grd_y) 32
& launchOverlay '¢» grd_hidden (grd_hidd... false
€3 branding & grd_height (grd_height) 18
v & buttons Y11 & grd_zindex (grd_zindex) 3
Filter: | £ grd_width (grd_width) 215 v
[ Use Context Relative Key <« New Variable...

[ Custom Key | ${group:desc.grd_x]
9 9

Values  Start/Duration Type
From:

(@ A specific value (O The current value when the animation runs

E ra o
To:

(@ A specific value (O An offset relative to the start value (start + value)

(13 [va &
Rate: | Linear v|
'\;’/ OK Cancel

The Animation Step Dialog alows you to select the variable that you want to animate. Y ou can fine tune
the characteristics of the animation step including how you want the values to change and when.

Working with Animations

There are a number of waysto get started creating animations. Y ou can manually create a new animation
fromthe Animation Timeline View and add the variablesto the animation one-by-one, however Storyboard
provides a few shortcuts to make this process easier.

Record Animation
| | EEEEN: 5

To create new animations, Storyboard provides a mechanism that allows you to record a series of changes
to your application and have those changes automatically incorporated into a new animation. This capa
bility, Animation Recording, can be accessed from the top menu bar.

The animation recorder tracks all changes that are made to model objects in the application. When the
recording is finished it automatically creates new variables for those static values that have changed. It
then gathers all of the changed variables and places them into a new animation ready to replay that visual
change.

While recording, you have the ability to take snapshots. Snapshots cause subsequent steps created by
changes during the recording to be offset by the duration of the previous step. This way, you can create
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a sequence of consecutive animation steps rather than have them execute simultaneously. The snapshot
actionislocated right next to the recording action, and will only be enabled if you are currently recording.

Note

When using the animation recorder, any structural changes made to the model will be automati-
caly reverted and lost at the end of the recording. The model recording only tracks changes to
existing model properties and variables, creating variables automatically for any static el ements
that change.

This means that, if during the recording any controls, variables, actions, or any other model ele-
ments are created, they will not be captured in the recording and they will also not be present in
the model when the recording is stopped.

Add Animation

| | |22 %] w & [H]o

To quickly add new variablesto either a new or existing animation, use the Animation Variable command
that is available from the editor toolbar or from the right-click menu on many model objects.

s o X

Animation Variables | ]

Choose the variables that should be added to an animation

Animation: AMBIENT ImageSlides ~ | New ..

Variables: [] Show all variables

[ grd_width ${app:launch.launchTouchZone.grd_width}
grd_x $fapp:launch.launchTouchZone.grd_x}
[ grd_y ${app:launch.launchTouchZone.grd_y}

Select/Deselect All

A dialog displays all of the variables that are associated with the current selected object. Y ou can quickly
select the variables you are interested in, select the animation that you would like them to be applied to,
and immediately start fine-tuning that animation.

Preview Animation
2 images 8 Actions | <> Variables |JF Animation Timeline 0 (=il B’ ¥ ==no

Preview the currently selected animation by clicking the animation preview action. An uneditable version
of the application is displayed in a dialog and runs the animation. The bottom bar contains actions that
control the preview. Play/Pause will stop and restart the animation from the current frame. While the
preview is paused, use the Fast Forward/Rewind buttons to move ahead/back one frame at atime. Interact
with the progress bar to jump to any frame and click on the Replay button to reset the animation to frame
0 in preparation for another run.
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By default, the preview window chooses the screen to display by looking at the animated variables. How-
ever, if the user has selected a design context for the animation in the timeline, that context is used to
determine the screen to display in the preview.

Images View

The Images view provides a thumbnail presentation of the images that are currently included in the appli-

cation design.
B images 2 @ Actions| <> Varisbles 2 Animation Timeline fr7Ta 2 =0
Fitter:
w0t 0t 0ts fauncnButionst =
launchline launchOverlayGradient IsunchOverayGradientTwo. IsunchOvedayHalftone
b
ﬁ?: 4
launchOverayHatftoneGrey lightindicator logo lowerLine
movingSweep movingSweepOveray overdayBG overlayFill

The content for the Images view is automatically pulled from the image file content in the images direc-
tory of the Storyboard project. New content imported into this directory, upon a workspace refresh, is
automatically shown in the Images view. Supported image file formats include PNG, JPG, GIF and BMP
files. In order to import Photoshop PSD file content, the images must be imported using the File > Import
> Photoshop PSD File wizard.

You can drag and drop images from the Images view directly into an application design. By default, a
new control is created that matches the image's size and the image source is a static value pointing at the
drag and dropped image.

Within the Images view it isalso possible to quickly switch an image that is used in one context to another
using the Swap Image With... right-click menu. For example, if anumber of controls are using animage as
abutton background and anew imageis available to update the look, you can import the new image, select
the existing image, and choose Swap Image With... to quickly change all instances within the application
to the new look.

31



Storyboard Designer Environment

All files contained within the i mages folder are processed as images, regardless of their file extension.
If an unrecognized image file is encountered, by default it will not be displayed. This behavior can be
adjusted by deselecting Show Only | mages inthe view's drop-down menu. This menu also provides
the ability to group images by directory which is a convenient way to classify images that are used in
different parts of your user interface.

As an application evolves, it will often accumulate a number of unreferenced or duplicate resources. The
Image view offersafew utilities to help manage these images.

» The Resource Clean Up toolbar action prunes and deletes unreferenced images from the application
design.

» The Consolidate Images toolbar action identifies duplicate images, references all consolidated into a
single resource, and removes duplicate images from the workspace.

e The Trim Images toolbar action works on selected images to remove all of the extraneous transparency
that surrounds non-transparent content. This can significantly impact the rendering performance on
systems without hardware graphic rendering capabilities.

e The Split Images toolbar action works similarly to the Trim Images option but transforms a single
image with significant areas that are completely transparent into multiple images with that transparency
trimmed away.

Layers View

The Layers view provides athumbnail display of the layers used by the currently selected screen and also
displays a thumbnail of all of the other layers that are available for use but are not bound to the selected
screen.
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input_layer L
123_layer
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F . contact_select_layer
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right_side_layer

Layers are categorized as either being included on the current screen or not. Layers can be added or re-
moved from the current screen by dragging and dropping them either into or out of the current screen area,
or by using the delete key.

Layersarelisted according to their front (top) to back (bottom) order z-order presentation. Manipulate the
order by dragging and dropping the layers within the view or using the toolbar buttons. In addition, the
Layer view provides the ability to change the visibility within the application. If the visibility or z-order
are changed, the change isimmediately reflected in the editor and will also be reflected in the Storyboard
Engine runtime deployment.

Using the toolbar controls in the Layers view it is possible to create new layers and aso to open up the
Layer editor mode to work with layersindependent of the screens with which they are associated.

Metrics View

The Metrics view shows how much memory and storage is going to be used by the resources that are
included in a Storyboard application. Resources account for a large majority of the memory and storage
cost ascociated with a Storyboard application. If a Storyboard application needs to reduce its memory and
storage costs, then its resource use is an area that should be investigated to seeif there are sections of the
application that can be redefined to reduce the use of resources and therefore save on the memory and
storage costs

The memory and storage cost of aresourceis affected by how it is stored. In the case of a storing resouces
on a conventional filessytem, images are decompressed in to memory and font glyphs are managed by the
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freetype font engine in a cache. In the case where a virtual filesystem is being used, there are options to
control how images and fonts are stored and accessed and thiswill have an impact on how much memory
and storage they will consume. The configuration combo box allows you to select the resource export
configuration to show the memory and storage costs for. The edit button next to the configuration combo
box will open the Resource Export Configuration editor, which allowsfor creating new configurations that
can have different settings applied to individual resources. For more information on the Resource Export
Configuration dialog, see the section in this document.

Themodel cost for a Storyboard applicationistied to theruntimethat is being used. Different runtimeswill
have different model costs due to the differences in internal storage types used in the runtimes. Selecting
different runtimeswill show how much the model will cost whilethe engineisrunning with the Storyboard
application.

@ Properties 5= Outline ié’ Connector (7) Metrics

Configuration: Default ~ | |Edit

€
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Overview Resource Details
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Filter:
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The outline section in the Metrics view shows the breakdown of the memory and the storage taken up
by each type of resource, which are images, fonts, scripts, and other. These sections can be expanded to
show each individual resource. A resource can be selected and a menu that is invoked by right-clicking
on the resource will allow for searching of the model to show which model elements are referencing that
resource. Thereisalso the option to view what an image looks like to provide context, aswell asthe option
to edit the resource in the currently selected resource export configuraiton. Thefilter text field can be used
to search for aresource by name.
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The resource details tab shows a break down of resources being used by each element in the Storyboard
application. The element can be selected and show in the application view by selecting that option from the
right click menu. Thistab is useful for seeing which elementsin the Storyboard application are taking up
the most memory and storage. The filter by nametext field can be used to search for an element by name.

It should be noted that thisis just the memory cost for resources. Things like circles, polgyons, complex
screen transitions, and code that iswrittenin Luawill have amemory cost ascociated with it. For example,
complex screen transitions will need to composite the current screen and the next screen in to offscreen
memory buffers. This would cost an addition width * height * bit depth * 2 in memory usage to perform

that complex screen transition.

Navigator View

The Navigator view is a standard filesystem style explorer limited to showing only content available in

the Storyboard workspace.
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The Navigator view only displays content that has been imported into the workspace and starts with the
top level Storyboard Project directories that have been created. Since the workspace alows multiple Sto-
ryboard projects to be shown, it is possible to work on multiple projects concurrently all within the same
workspace with multiple editors open targeting different Storyboard projects. Content and resources can

.project

debug.keystore
Gesture.gde
v (& GraphingWithCanvas

events
fonts

be copied and pasted among the different editors.

The Navigator view provides a variety of filters to hide/show different file types as well as the ability to
group projects together as 'working sets' and then to only display the content from those working sets. For
more details on configuring the Navigator and filtering workspace content refer to the Eclipse help Help

> Help Contents > Workbench User Guide.

Outline View

The Outline view provides an overview of the entire editor. The outline content changes to reflect an
outline of the editor that currently has focus. Within the Designer environment there are two outlines of

interest, the Storyboard editor outline and the Lua editor outline.
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The Storyboard editor outline displays ascaled visual presentation of the entire contents of the editor. If the
editor isin Application mode then all of the screens of the application will be shown. If itisin Layer mode
then all of the layers will be shown, and similarly for the other editor modes. By moving the highlighted
areawithin the Outline view it is possible to change the viewport of the current editor.

The Luascript editor outline displays alisting of all of theidentified functionsin the file. Double-clicking
the function name provides quick navigation to those functions.

Problems View

The Problems view shows alist of al problem markersthat are created within the workspace. Storyboard
provides a project analysis mode that runs in the background to examine Storyboard models and report on
design concerns. To enable or disablethisanaysis mode you can change the Storyboard workspace prefer-
ence setting in Windows > Preferences > Storyboard > Enable Background Storyboard Project Analyzers.

When the Storyboard Project Analyzers are enabled, the model will be scanned and analyzed and discov-
ered issues will be reported into the Problems View as the workspace resources change. |ssues that are
scanned and reported include:
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Mismatched image color depths. If a 32bit color image is used with a 16bit color display there is a
possibility the image will be distorted on the target.

Fill hides content. If a fill masks on top of other content it can be an ineffective use of processing
resources on target devices.

Missing render extension content. For example, a control with an image render extension that is not
defined or does not exist. This may cause the embedded target to perform additional computations.

Scaled or rotated static image content. Since static images do not change at runtime, the work required
to scale or rotate an image could be replaced by afixed cost of rotating or scaling the image during the
design. Thiswill reduce the amount of processing required at runtime.

Properties View

The Properties view displays information about the current selection in the editor and also provides the
ability to change and adjust the properties of that selection. The Properties view is the primary editing
location for fine tuning the visual presentation and adjusting data bindings of the application.

@ Propeties i . 5 Cutine 50
Controk

Mo | tittewhize

‘
|
|

%[5 va w4 -
w23 va W%
¥+ Advanced and OpentGL

[l
Y

¥ Render Extensions

T Tet [ + %

Fobot Am
%5 [xal 2
. a0 | [F 2 see (2 Al [F &
Line Heghe: | 100 Ta ) LetterSpacing |0 wal
[JUndersine o Cl¥irap Test o
Coter [0 | o coCECE|| R{ 203 GI203 B¢ 203 T o

For each model element, application, screen, layer, and control, there is a different property interface that
provides access to those items that are most relevant to the selected context. The following is a list of
some of the property pages.

Application The application properties, active when the editor background is selected, dis-
plays the application name, size, and color properties.

Screen The screen properties, active when a screen is selected, displays the screen
name and indicates if the screen is the start screen for the application.

Layer Layers and Layer Instances share a common set of property pages. A Layer
Instanceissimply aLayer that is associated with a particular screen. Changes
madeto alayer'ssize or its controlswill propagateto all layer instances. Posi-
tion, opacity, and 3D rotation properties are properties associated with alayer
instance, not the layer itself.
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Group Group properties contain the name of the group as well as information about
the group's origin. In this property panel you will also find the functionality
for automatically reconfiguring a group's origin based on it's control content.
Thisisuseful when you are taking a group and then converting it for usein a
more generic Storyboard Designer template.

Control Controls contain the most sophisticated property pages. In addition to the
name, size, and position information, the property page also contains the con-
figuration parameters for the render extensions associated with that control.
Therender extensions are listed in the Z order (front to back) that they will be
rendered within the control. This can be adjusted by dragging and dropping
the render extensions within the list entry.

Render Extensions Render extension property pages show the argument details of the selected
render extension. Thisisthe sameinformation asis shown within the Control's
property panel, but without all of the additional details associated with the
control.

Actions The property pagesfor actions show the parametersthat are available for edit-
ing and the presentation changes based on action type. The content that is
shown hereisthe same astheinformation presented in the Action View. Inthe
case where multiple actions are selected, the content can be changed across
the entire selection.

When multiple elements are selected, the Properties View attempts to show the most suitable content
possible. If al of the selected elements are the same, then the properties view will display the common
properties and any changes that are made will apply across all of the selected elements.

In certain cases, such as when multiple controls with different render extensions are selected, it may not
be possible to provide a completely synchronized display. In these cases the display will show a common
set of properties and hide the properties that are not common among the selected elements.

Component View

The Component view provides users with alist of Storyboard Designer components that are available for
use in this project. The list of available components is generated automatically from the contents of the
project'st enpl at es directory.

When acomponent is selected, its description, along with agraphical preview of the component, are shown
if available. To create a new model object based on that component, select one of the componentsin the
list and drag and drop it into your application.

Not all components create new Storyboard model objects. Some components simply enhance the function-
ality of an existing object. In this case, when amodel object is selected you can right-click the abject and
select Component Apply to access alist of available components that can transform the selected object.

For more information about creating components, see the document chapter Chapter 23, Reusable Graph-
ical Components.

Variables View

The Variables view is similar to the Actions view in that it displays all of the data variables that are in
the context of the current selection.
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[ Images "8 Actions | <> Vansbles &2 . 8 Animation Timeline o X| &8 | BEED
20001300penGLImport (Streen)

Variable Filter:

Variable Name : Value Meodel Element Event
£ alpha 55 blackout
2 alpha 255 halftoneTrisnglesGrey
& alpha 255 halftoneGradient
2 alpha 255 amow
2 alpha 255 chevrond3
£ alpha 255 chevronl2
o dlpha 235 chevrondl
% alpha 25 hineBot
2. aloha 2353 ineTop b

Onceavariableis defined and associated with a particular model object context (application, screen, layer
or control) then the variable can be referenced as a parameter for actions and render extensions.

There are two different types of data variables that can be defined. A normal variable contains a name,
a type (i.e. number, string), and the value matching the type that should be used when the variable is
referenced. To facilitate working with repetitive datawithin atable control, aspecial type of variable called
atable cell variable can be created. This variable contains al of the same properties as anormal variable,
but isextended to contain additional row and column information that can be used to specialize aparticular
value at a given table row and column.

The content of the variablelist can be sorted by selecting the appropriate variabletabletitle and the variable
values can be edited inline in the variable list by double-clicking on the appropriate field that you wish
to change.

Similar to the Actionsview, the variablesthat are shown in the Variables view are automatically popul ated
based on the Designer model object selected in either the editor or in the Application Model view. The
content of the list can be populated in several ways:

Selection Only This shows only the variables associated directly with the sel ected mod-
el object.

Sub Hierarchy This showsthe variables of the selected model object and all of itschild
model objects.

Application Hierarchy Thisshowsall of the variablesin the application, regardless of what the

current selection may be.

In addition to controlling how thelist is populated using the toolbar selections, it isalso possibleto usethe
name filter at the top of the list to match against specific variable names. Thisis particularly useful when
used in conjunction with the Application Hierarchy to search the entire project for avariable.
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Variable Creation

[

Variable Creation

Select a variable name and the type of variable to be defined.

Model Object: | 800x4200penGLImport ~
| Name: |bd: |
Type: Text String ~

Value: [ Hello World! |

[[] Create a table cell variable

Cell row,column entries:

®

New variables are frequently created at the point where they are required, for example, within the property
display for arender extension or the properties for an action argument. When variables are created in this
context, then their typeswill automatically be determined from the context of use. However, variables can
also be created directly from within the Variables view, in which case the user can select the type of the
variable. It's important to match the type of the variable to its intended use. For example, text variables
can't be used as adjustments for numeric values and vice versa.

The variable creation opens the New Variable wizard. From within this dialog you can select the name
of the variable, its data type, and the value to associate with the variable. From this dialog you can aso
create table cell variables that span a particular row/column range

By default, the variable will be created and associated with the current application, screen, layer, or control
that was selected when the New Variable wizard is launched. However this association can be changed
on the second (optional) page of the New Variable wizard where the variable can be explicitly assigned
to adifferent model object.

Note

The type of avariableisimportant for the Actions or Render Extensions that may use them. If a
variableis mistyped, such asastring variablethat is created but referenced in alocation expecting
an RGB color value, then the results are undefined. In general, you should create variables from
the Actions or Render Extensions that will be using them to ensure the proper typing occurs.

Generating Events on Variable Change

It is possible to associate a user-defined event to be generated when a variabl€e's value is changed. These
events are designed to facilitate the synchronization of user interface elements that may not be directly
associated with the variables whose datais changing. A typical scenario would be to monitor the position
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or location of a control and send a notification when it changes in order to maintain a corresponding
relationship in another control.

In order to specify the event to be generated, simply enter the event name into the Event column of the
desired variable or select the variable from the list and right-click and select Bind Event which will open
the event definition list allowing you to pick from existing events or create a new one.

The variable change events are designed to be used to synchronize the user interface display with an
updated variable value and are not meant to be used as counters for each changed value of avariable. For
each variable change an event is added to the event queue only if there is not aready an event with the
same name in the queue waiting to be processed. Until that event is serviced, no additional events will be
gueued for that variable, or any variable generating the same event name.

Notes View

The Notes view displays notes attached to model objects within the current project.

[E] Notes 2 Bl g x v= 08
Application (Application)
Filter: |
Model EIementA Element Type Note Type
mApplication Application Note
Type: | Note v|
This is an example of an address book application. It demonstrates several examples of A

techniques you may want for your own project. They include:

-Text input

-Scrolling tables

-Using a Lua table as a database
-Adding entries to a table
-Modifying tables

-Virtual Keyboard

Notes contain text to help organize a project or keep track of useful information specific to a particular
model object. Notes also have atype associated with them which can be selected using the combo box in
the editing area. To create a custom type, simply type in the combo box instead of using the drop down.
When anote with acustom typeis added, that type will be added to the combo box so that it can be quickly
selected from the drop down when making other notes.

Notes attached to the current project are displayed in the table. It can display in three modes:
1. In context - only displays the note associated with the select model object.

2. Sub hierarchy - displays the note associated with the selected model object and any notes associated
with model objects with are children on the selected object.

3. Full application - displays al the notes in the application.

[E] Notes 2 Elem s x v= 6

Application (Application)

Y ou can search for notes by typing in the filter text box. Sort the contents of the table by clicking on the
header of one of the columns (e.g., clicking Model Element will sort the notes al phabetically by the name
of the model object the note is attached to).

42



Storyboard Designer Environment

Add notes to any model object through the right-click menu by selecting New > Note, or by selecting the
model object and clicking either the New... icon in the Notes view or by clicking in the text box where
it indicates Click to add a new note.... To delete a note, select it in the table and then click the red X, or
right-click it in the table and select delete.

To display the model object that a note is associated with, right-click a note in the table and select Go
To > Screen.

All the notesin the current project can be quickly summarized in alist by clicking Toggle Full View (the
yellow pageicon).

E] Notes 2 U@L_E”@EEB X ¥ = 0

Application (Application)

Storyboard Designer Utilities

Storyboard Designer offers many features to help you efficiently develop your embedded user interface.
Some of these features improve performance by reducing potential runtime inefficiencies, while other
features speed the development of the application by providing greater insight into an existing design or
allowing multiple designersto work in parallel on the application's user interface.

Design Notes

The Design Notes export wizard is used to generate an HTML or PDF report of the Storyboard project.
#* Export O e
Select A

()

Select an export wizard:

type filter text
(== General
(= Install
(= Remote Systems
(= Run/Debug
w [ Storyboard Development
Export Storyboard Design Report
= Team
lf?)' < Back MNext = FEinish Cancel

Accessthe Design Note export from File > Export > Storyboard Design Report or right-click a Storyboard
GDE file and select Storyboard Export > Export Storyboard Design Report. This opensadialog for you to
select the file system location for the design report and the format, HTML or PDF, that the design report
should be exported to.
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The Design Notes report can be customized to contain a variety of information about the design model.
Some of the available content options include screen transition information, content thumbnails, resource
usage, and event and variable bindings.

¥ Export Storybeard Design Repont o b4
Export Selection

Select appbeation file and expent locatson &

Select Storyboard Application Model(s)

Projects Selected

® Gesture ~ || 9% 200n830.9de (Primary) *
(B GraphingWithCamvaz.

B imageRatation

B MultTouchTracking

L OpenGL_Small

Select and order the design report generators

Avadable Generstors Generator Deserptions.

B Application Properties available 31 the application level

B Sereens s h screen in the applicat tuding s layers and properties
) Layers Infermation on ol Lyers within the application and their sssccisted propesties
B Motes Generates a section containing all of the notes in the application

B4 Sereen Transitions Generates a tection containing the sereen transistions used in the spplication
[ Event Summary Lists ol events and their contents

[ Fonts Infeemation on esch font style snd size used

B9 images Infeemnation regarding image usage

B File Resource Size Details Infesmnation on the size of all the file recurces in the application

B Focus Information on the focus index for controls

B4 Text Transhaticn Information useful for text field translation

A Model Court Details Information on the number of model dements uted

Select/Deselect All

EAProduce Table of Contents
Select file type
O Export a5 POF @ Bport as HTML

Select export directory
] Use same directory a5 selected mod file
Output Dirextory:  Co/Users/lamie/storyboard_workspace_5_decs/OpenGL_Sma

File Name: | 300:450 Design_Report

o

It is also possible to generate headless Design Note exports from the Storyboard Design files that can be
used from a command line or scripting environment.

PATH TO | NSTALL/ St or yboar d_Desi gner/ st or yboar d/ St or yboard -appli cation

com cr ank. gdt . desi gnreport. core. desi gnreportcore nodel =PATH TO GDE_MODEL f or mat =[ pdf | ht m ]
out put =PATH TO QUTPUT_FI LE

The nodel isthe full path to the Storyboard Designer model file and out put parameter specifies the
file system path where the report and associated resources will be created. Thef or mat parameter can be
set to either ht M or pdf toindicate HTML or PDF outputs respectively.

GoTo Dialog

The GoTo dialog provides aquick way to locate and navigate to itemsin the application design. The GoTo

diaog is activated when the CTRL+1 (Windows/Linux) or COMMAND+1 (Mac) keys are pressed while
working in the main editor.
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¥ GoTo.. e

Select an item (¥ = any character, * = any string)

MName: | blud |

Value: | |

Model Search Results:

5! blurThree - [
= blurredimages -
=| blurredlmage.png -

5! blurOne -
5 blurTwe -
5! blurOne -
U blurTwo - A

The Name and Value entries allow you to narrow the search criteria for the object you wish to find. The
text entered here filtersthe resultsin thelist to only display search results matching what you have typed:

Name  This selection limits the search to the primary name of the objects being searched. The name
field also searches the name properties of render extension and action properties.

Value  Thisselection limitsthe search to the valuefield of actions or render extensions being searched.

Storyboard Search Dialog

Storyboard Search provides an extension of the Go To functionality. Rather than providing the ability to
see and navigate to a single selection, the results of a search are displayed in atree format.

To search, invoke the Search dialog viathe Search menu item or the CTRL+H key command.

#* Search O e

7 Remote Search " File Search #% Storyboard Search
Search string (leave empty for file search):

| [ ~ | [] Case sensitive

(* = any string, ? = any character, \\ = escape for literals: * 7] [JRegular expression

File name patterns:

| * ~ | Browse...

Patterns are separated by comma (* = any string, T = any character) Case sensitive
[]Regular expression
Folder:

~ | | Browse..

[ Search archive files [ Search subfolders

3 -
'\?/' Customize... Search Cancel

Similar to the GoTo dialog, the Name and Value search criteria allow model object names to be searched
or in the case of actions and render extension arguments and variables also their values.

The search results are displayed hierarchically in the Search view:
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[ Notes | " Search 23 L oKl BBE|S y v ¥ = 0
‘blur’ - 59 matches in workspace
v & OpenGL_Small [product_samples/demos/Launchers/OpenGL_Small] ~

v [y scripts

v &) callbacks.lua (24 matches) 2364
= 21: data["buttons.app
v 22: data["buttons.app”..i

Where applicable, double-click the results to select and bring forward the appropriate model element in

ufOne"] = apps(ill
blurTwo"] = appsli].blur2
data["buttons.app”..i..".blurThree"] = apps(i].blur3
gre.load_image({apps(i).blur1)

30: gre.load_image(apps(i].blur2)
1: gre.load_image(apps(i].blur3)
95: prevSelectedKey..” blurOne” prevSelectedKey.." . blurTwo", prevSelectedKey..
102: local blur1 = tostring(dataTable[prevSelectedKey..".blurOne"])
103: local blur2 = tostring(dataTable[prevSelectedKey.." blurTwo"])
4: local blur3 = tostring(dataTable[prevSelectedKey..”.blurThree"])

datal“averlav.hlirredimanse.imansl.imans"l = blurl

the main Storyboard editor.

Resize Storyboard Application

Use the Resize Storyboard Application dialog to create a new Storyboard Designer model file, with dif-

ferent screen width and height settings, based on an existing model file.

The application resize action dialog allows a Storyboard Designer model file to resize its screen dimen-
sions. Since all of the layers, controls, and render extensions in a model are placed at specific locations
within the model, the resize operation provides several parametersto allow the layers, controls, and render

extensions to be either re-positioned or re-scaled as appropriate.

The output of the resize action is a new model file located in the same file system location as the source
model file. Creating thisnew scaled model file next to the original model file allowsthedesigner to validate

and inspect the scaled result before deciding to replace the original file.

Proportionally Scale Application and Contents

L d a X

Storyboard Application Resize L
Select the new application size and the resize mode

New filename: | [Circles-rz.gde

New width in prc [ 200 |+ & in%[100 [~a
New height in pic [ 420 |+ a in%[100 [+a

Scaled width: 100% height: 100% of criginal

(®) Proportionally scale application and contents | Description:

(O Scale application and repesition contents

Proporticnally resize and repesition the application, screens,
layers, groups, tables, controls and render extensions. This

O Custom resizing options resize mode is equivalent to a custom resize with all the

Thisisthe 'one sizefits all' resize operation which will be suitable for most resize operations.

resize options enabled.

< Back Next > Cancel
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Proportionally resize and reposition the application, screens, layers, groups, tables, controls and render
extensions. This resize mode is equivalent to a custom resize with the resize options enabled (Minus the

Use Layer Content Position Anchors)

Scale Application and Reposition Contents

L a x

Storyboard Application Resize L
Select the new application size and the resize mode

New filename: | Circles-rz.gde
New width in prc [ 200 |+ & in%[100 [~a
New height in pic [ 420 |+ a in%[100 [+a
Scaled width: 100% height: 100% of criginal

) Proportionally scale application and contents | Description:

(®[5cale application and reposition contents! Anchor the application’s layers to an edge. The app will be

resized, but layers and their content will not. The position

O Custom resizing options of the layers will be determined depending on which edge
the layer was anchered to. Groups tables and controls will
not change size or position relative to their parent layer.

< Back Mext = Einish Cancel

Thisresize operation is useful for making your application larger without changing the size of the content.
This can be useful when extra spaceis required for adding additional buttons for testing purposes.

L d a X
Storyboard Application Resize - Anchor Mode

N

Scale application and reposition contents

Description:
Anchor the application’s layers to an edge. The app will be resized, but layers and their content will not.

The position of the layers will be determined depending on which edge the layer was anchored to. Groups
tables and contrels will not change size or position relative to their parent layer.

< Back Next > Cancel

Anchor the application's layers to an edge. The app will be resized but layers and their content will not.
The position of the layerswill be determined depending on which edge the layer was anchored to. Groups,
tables and controls will not change size or position relative to their parent layer.
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Custom resizing options
> u] X

Storyboard Application Resize

Select the new application size and the resize mode

New filename: | Circles-rz.gde

New width in prc [ 200 |+ & in%[100 [~a

New height in px: [ 480 |va in%[100 [ra
Scaled width: 100% height: 100% of criginal

Q Proportionally scale application and contents  Description:
Choose from the list of resize options which resize

(O Scale application and repesition contents >
operations should be performed on the medel.

< Back Mext = Einish Cancel

- o x

Storyboard Application Resize - Advanced Options

Select the attributes to adjust during application resize

Screen Resizing: [ Adjust Size

Storyboard Variable Resizing: [ Adjust Size Adjust Location
Animation Resizing: [ Adjust Size Adjust Location
Data Change Resizing: B Adjust Size ] Adjust Location
Layer Resizing: [ Adjust Size Adjust Location
Control Resizing: £ Adjust Size ] Adjust Location
Render Extension Resizing: [ Adjust Size Adjust Location

] Adjust Line Width

Image Render Extension Resizing: [] Enable Scaling
4] Maintain Control to Render Extension Size Ratio

Text Render Extension Resizing: ] Adjust Font Point Size
[[] Use Layer Content Position Anchors

< Back Next > Cancel

Screen Resizing
Adjust Size: Scalesthe size of all the screensin the application.
Storyboard Variable Resizing

Adjust Location: Scales the location of all the user defined variables in the application that have been
bound to arender extension location or center of rotation points.

Adjust Size: Scales the size of all the user defined variables in the application that have been bound to
arender extension size.

Animation Resizing

Adjust Location: Scalesthe start and end values for grd_x, grd y.

Adjust Size: Scalesthe start and end values for grd_width and grd_height.
Data Change Resizing

Adjust Location: Scalesvaluesfor grd x, grd y.
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Adjust Size: Scales values for grd_width and grd_height.

Layer Resizing

Adjust Location: Scalesthe location for al of the layer instances in the application.
Adjust Size: Scalesthe size of all the layersin the application.

Control Resizing

Adjust Location: Scalesthe location for all of the controls in the application.

Adjust Size: Scalesthe size of all the controlsin the application.

Render Extension Resizing

Adjust Location: Scalesthe location for all of the render extensions in the application.
Adjust Size: Scalesthe size of all the render extension in the application.

Adjust Line Width: Changes the width of lines that appear in any render extension with the style set to
“Line”. The line width will be scaled by the value of the smallest scale factor, be it that of height or that
of width.

Image Render Extension Resizing
Enable Scaling: Enables the scale flag on all image render extensions.

Maintain Control to Render Extension Size Ratio: “Enable Scaling” by itself stretches images to fit the
entire control and may not have the desired effect. This option preserves the ratio from Control to Render
Extension so the images will not look disproportionate or out of place within the contral.

Text Render Extension Resizing

Adjust Font Point Size: Scales the text font size by the value of the smallest scale factor, be it that of
height or that of width.

Others

Use Layer Content Position Anchors: Resizes the layers, but not the controls, groups, and render exten-
sions. This option overrides the options to resize those elements. The 'next’ button of the Resize Wizard
will be enabled which transitions to anchor page, a selection for the anchor point for the controls/groups
within their respective layers.

Resizing GDE from the Command Line

It also possible to perform a headless resize of a Storyboard Application (*.gde) file from acommand line
or scripting environment.

All of the Storyboard executableswill belocated inthe PATH_TO | NSTALL/ St or yboar d_Desi gn-
er/ st or yboar d directories, though on each desktop platform they are named dlightly differently

Windows:

"..../Crank Storyboard.exe" -application com crank.gdt. ui.gderesize
- out put =<Pat hToResi zedGDEFi | e>
-w=800
- h=480
<Pat hToGDEFi | e>
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Mac:

./ Storyboard. app/ Cont ent s/ MacOS/ St or yboard -application
com cr ank. gdt . ui . gder esi ze
- out put =<Pat hToResi zedGDEFi | e>
-w=800
- h=480
<Pat hToGDEFi | e>

Linux:

....lStoryboard -application comcrank. gdt. ui.gderesize
- out put =<Pat hToResi zedGDEFi | e>
-w=800
- h=480
<Pat hToGDEFi | e>

Note: Storyboard requires adisplay, so to run in atrue headless environment a Virtual frame buffer needs
to be setup.

Xvfb :1 -ac -screen 0 1024x768x8 export DI SPLAY=:1
....lStoryboard -application comcrank. gdt. ui.gderesize
- out put =<Pat hToResi zedGDEFi | e>
-w=800
- h=480
<Pat hToGDEFi | e>

Where out put isthefull path to the output Storyboard Designer model file. Wherewand h are the new
width and height for the resized application.

By default the Storyboard Application will be resized using the "Proportionally Scale Application and
Contents" resize mode. In order to perform a "Proportionally Scale Application and Contents" resize or
"Custom resizing options’ resize, Thewi zar d option must be used.

./ Storyboard -application comcrank. gdt. ui.gderesize
-w zard
- out put =<Pat hToResi zedGDEFi | e>
<Pat hToGDEFi | e>

Resource Clean Up Wizard

Run the Resource Clean Up wizard from within the Images view or by selecting the model file in the
Navigator view and selecting Resour ce Clean Up... from the menu.
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#* Resource Clean Up

Image Clean Up

Select the Image resources to be saved.
Checked Images will be kept, unchecked Images will be removed from
the project.

Please check any Images you have referenced t..,, since they will not be found automatically.

Resources to Delete: Resources to Keep:

field_title3.png ~ 2 submit_bg1.png ~

TEXT.png

input_bg.png

back_down.png «
cancel_up.png

EddardStark.jpg v

v

Preview: C:/Users/Jamie/storyboard_work..._5_docs/AddressBook/images/back_down.png

The Resource Clean Up wizard is used to remove resources that are present in the workspace but are no
longer referenced by the project. Inthewizard, thelist on theleft side containsthe resources (fonts, images)
and is used to select the resources that should be maintained/kept in the project. All resources that are not
selected are permanently removed from the project and file system. The preview on the right side contains
apreview of the selected resource and the file system location of that resource.

This tool can only detect those resources that are directly referenced by the project. It isimportant that
resources that are referenced from external programs or scripts be manually checked so asto prevent their
removal from the project.

Once al of the resources to remove have been identified, selecting OK permanently removes those files
from the file system.

Consolidate Images Wizard

Launch the Consolidate Images Wizard from the toolbar in the Images view.
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B8l images &2 . ‘B Actions| <> Varisbles 8 Animation Timeline T I‘&_ 2 ~-=0
Filter:
circh_start1 circh_value circh_valuel circT_ticks L
circT_ticks1 circT_ticks2 circ & cire_61
circle3 back circle3_backl circled back2 circle3 bg
circle3 bgl circled_ bg circled_bgl circlef bg
— —_ e

Launching the Consolidate Images wizard analyzes all of the images in the workspace. These images are
compared byte by byte to determine if their content is identical and can safely be consolidated together
into asingle reference.

#* Consolidate Images ) X

Consolidate Images

Select the images to consolidate into a single reference

Original Images (48 original 51 duplicates) Duplicate Images
PSI_copy.png (1) A B4 next2.png

EA Circular_Fillpng (1) w
L 1 18| L
C:/Users/lamie/storyboard_wor...docs/Circles/images/next1.png C:fUsers/)amie/storyboard_worksp..._5_docs/Circles/images/next2.png

Once the analysis is complete, a dialog presents the results showing the duplicate images that have been
detected and provides a visual comparison of the source and reference images to ensure that they are
different.

By default, al duplicates are consolidated into asingle reference. To remove a reference from being con-
solidated, deselect the item.

Selecting OK searches the model and consolidates variable and argument references to unify their refer-
ences.

##* Image Consolidation *

I.-"'_"‘-.I Consclidation saved ~750.39K bytes by unifying references to 51 files.

Delete the 51 unreferenced image files from filesystem?

After al of the references have been combined there are likely to be a number of imagesthat are no longer
used. These can be immediately deleted from the workspace at this point.

Trim Images Wizard

The Trim Images Wizard can be launched from the toolbar in the Images view.
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#* Image Trim O *

Image Trim

Select the image from which to trim alpha border

MName Filter: || | Image Preview

(= images/crank_ring.png

Keep original, un-trimmed, files
Refactor controls containing selected images  Trimmed size: 93% of original

The Image Trim wizard analyzes all (no selection made) or just the sel ected images from the Image view.
It scans the image |ooking for transparent pixels on the borders of the image, in order to shrink the image
to it'ssmallest possible size.

TheWizard displaysthe sel ected images (or al images, if no selection) that have any pixelsto be trimmed.
Theimage preview shows the candidate image, and provides information on how much of the image will
get trimmed. By default, the wizard makes copies of the original, untrimmed filesand keepstheminthefile
system. If you would like to delete the original untrimmed files, simply deselect the appropriate checkbox.

Thewizard also refactors al controls containing thisimage, while maintaining the proper control size and
the position of the image within each control.

Split Images Wizard

Launch the Split Images Wizard from the toolbar in the Images view.
# Image Split O *

Split Images

Select images to split along alpha boundaries

Name Filter: l:l Image Preview Percent of pixels trimmed: 17%

| € T— _
73 —
rf,---a_ i I/ 4 (5
& images/Sweet png Select max horizontal splits: 2 ~
[ Refactor controls Select max vertical splits: 2 e

The Image Split wizard analyzes al (no selection made) or just the selected images from the Image view.
It scans the image once, looking for transparent pixels and cal culates how the image should be split to get
rid of the maximum amount of transparent pixels.

The preview displays ared outline of how the image will be split, and will update according to how many
horizontal and vertical splits you specify. The percent of pixels eliminated is displayed in the top right
corner.
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When you select OK, theimage split operation proceeds on those images you have selected. After splitting
theimages, al referencesin your app to the previousimage are refactored such that the controls containing
those images are replaced with the new split images positioned appropriately.

To leave the controls as they are and not perform the refactoring, smply deselect the Refactor controls
check box at the bottom of the wizard.

Merge Control Images

Launch Merge Control Images from the Application Model view or by selecting Manage > Merge Control
Images from the right-click menu on the desired control.

This can be used when you have one or more controls with static image content that will not change during
runtime. It can be more efficient to flatten those render extensionsinto asingle static image. The controls
must be in the same layer for the wizard to work correctly.

Storyboard Performance Log Viewer

Performance logging is a general record tracing and logging mechanism that is built into the Storyboard
engine. Thisfunctionality allowsthe capture of fine grained execution information about operations being
performed within the engine. This can be enabled by enabling performance logging in the Storyboard
Simulator Configurations under logger (.plog file).

W animations.plog &

General Information  Creation/Deletion Information  Log [Relgl-L U

af o2 8 a0 QQ .

Preconfigured Analysis Plots

— Memang - U —— Radww
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36MB §
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§ 30MB -{u z
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28MB
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24MB ™ o I A § | | !L%‘L
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Each performance record is made up of three pieces of identifying information along with the timestamp
of when the record was generated and in certain cases the duration of the operation represented by the
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record. The three pieces of identifying information represent the payload of the performance records and
provide context to the overall record stream:

» A class identifies the classification of the record. An example of a class might be an event, an action
or acontrol.

» Anoperationidentifiestherecord within the classin termsof context. For example events can be queued
or they can be dispatched, both are examples of operations within the event class. Similarly the control
classidentifies the allocation, destruction and rendering operations that take place with controls.

» Thevalue or name of the record isthe final piece of data. Thisfield has context based on the class and
operation of the record. The field may include information such as the name of the event in the case of
an event dispatch or queue operation or the name of the resource being |oaded for aresourceload record.

The class, operation and value fields can be represented hierarchically as not all operations apply to all
classes.

The new plotting functionality allows these records to be filtered, analyzed and visualized within the con-
text of a Storyboard application execution timeline.

A number of predefined record plots are included that represent common analysis scenarios and a custom
plotting mechanism gives you the ability to perform record filtering that is contextual to the problem you
may be trying to investigate with your own application.

asdasd

Predefined Record Plots

A number of predefined plots have already been defined that align with common filtering and analysis
that are both common and useful. For example displaying the screen rendering time, resource load times
or CPU usage information.
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i animations.plog 22

General Information  Creation/Deletion Information Log

A8 =8 at W ® @ Preconfigured Plots
" Preconfigured Plot
Select common record plots for insight
38MB 4
B - Filber:
IEMB

| Average Render Time By Screen

Bl Events Processed Between Screen Redraw
34MB - 40 - Lua Action Execution Time

- Mumber of Active Objects

37ME - | Number of Created Controls

E £ _E_ 20 - Mumber of Created Timers
e g Yt | Rendered Controls Per Redraw
E 30MB U E | Time Between Redraw Events
3 20 4 | Time In Screen Transitions
SBMB 4 Total Resource Load Count
Total Resource Load Time
26MB 10 - Description:
10 Plot the average render time on a per screen basis
24MB +
|:| =

22000 4200 =

@ Cancel “

Not all of these plots may be applicable for the performance log that you are analyzing, for example CPU
and memory metrics are only available if the trace information contains those records. On some engine
platforms all metric information is not always available.

Each of the pre-configured plots contains a description of the metric that is being generated and plotted
and further description of how you might use these plots is described below.

Custom Record Plots

Thecustom metric plot dial og providesan advanced functionality to create custom filtersand match criteria
for various records in the event log. A number of statistical operations are available to be applied to the
filtered records in order to generate plottable data.
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s animations.plog 3
@ [ Metric Plot
. Metric Plot

i

| Plot metrics based on different record criteria and values

g Plot Name: Number Of Animations Per Screen Chart Prafix:

Filter: Measure:

¥ ACTION © Duration Record Value
v*FUNC Plot:

3 T Velue OCount | Sum | Average | Max A

F gra.datachange Match Criteria:

32 » gra.screen.fade ACTION:FUNC:gra.animate
> ANIMATION

»APPINIT

CONTROL

* ENGINE_INIT

g " EVENT Reset Criteria:

* CALLBACK EVENT:DISPATCH:gre.screenshow.pre
Y DISPATCH

26 » gre.animate.complete.alpha_animation

Heap Usad

Lad
(=]

24 Add to Match Add to Reset

A basic operation can involve counting the number of instances of a record, for example running anima-
tions, or determining the current, total or average time for a particular action such as Lua.

Y ou can select arecord match criteriathat will cause records to be included in the statistical operation set
aswell as areset criteriathat will cause the statistical operation to reset and start over. A common reset
operation would be to reset at every screen transition to gain insight on per-screen costs. Altogether this
provides a very powerful mechanism that you can create visual plots of datafor different contexts.

Animation Plots

The performance log aso contains records that describe the state of animations that are executed during
the course of the log capture. More specifically the variables used in those animations and the values that
are being changed over the course of the animations execution. A separate pre-configured animation plot
dialog shows these variables and allows their values to be plotted on the application timeline against other
plots.
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Analyzing Applications Using Record Plots

Here are some quick analysis scenarios that you can take leverage with your performance logging plots.

Visual Accountability

How an application renders can be greatly influenced by alarge number of external factors. On all systems
it is possible for the rendering time to be measured and plotted. Thisis included as the Redraw pre-con-

figured plot and is one of the default record plots that will be shown.

In general redraw time will correlate to the complexity and composition of the visual scene and the goal
isfor it to remain below certain thresholds such as 60fps (~16ms/redraw), 30fps (~33ms/redraw) or 15fps

(~66mg/redraw).
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If you observe spikesin the rendering time, it may be dueto an external influenceinterrupting the operation
of the rendering engine or it may be due to an internal application factor such as a new resource being
loaded on demand or additional complexity of a scene by way of more content being rendered. Overlaying
on top of theredraw plot you can use the pre-defined pl ot for resource load count to identify when resources
are being loaded and if they correlate to a rendering delay or use the rendered control count pre-defined
plot to determine if the number of rendered elements on the screen have increased. With this information
you can take corrective action in your application such as pre-loading resources or merging control content
together at design time rather than engine render time.

CPU Accountability

Another first thing you might want to do is to take alook at the CPU profile of your application where it
isavailable. For this you need to ensure that you are logging with metrics enabled. The pre-defined CPU
usage plot will indicate what your average CPU usage over the application and how that usage correlates
to various screens of operation.

Similar to the redraw time, loading of resources can cause a spikein CPU usage, but so can the processing
of different kinds of events and as such the action processing time for those events may be something you
want to correlate. For this the pre-defined action duration plot will be helpful to allow you to understand
what actions or what stream of events are correlated to your CPU bursts and take corrective action if
required.

Memory Accountability

Similarly to CPU accountability, the memory usage information is captured when metrics are enabled (on
some platforms). This memory profile offersinsight to dynamic behaviour of an application and the goal
with this plot is for an initial growth to be observed and then arelatively flat plot for repetitive parts of
the user interface as the application enters a steady state.

Memory istypically used by resources such as fonts and images and these are loaded on-demand. If you
see that your memory usage is continuously climbing then you might want to correlate that with some of
the rendering activity. It could be that you are experiencing a dynamic resource leak. Dynamic resources
include controls and groups that are cloned, tablesthat are resized and not virtualized aswell astimersand
animations that are created from Lua. Y ou can use the pre-configured resource count plot to see whether
or not these resources collectively are growing. If they are then further investigation may lead you to look
at what kind of resources are being created and to ensure that they are being properly cleaned up within
the application.

External Data Source Accountability

Storyboard is an event-driven system and as such interfaces with external applications using events. It
may be that the frequency of events arriving from outside sources may be affecting the operation of the
Ul. Thismight manifest itself aslonger render times as they're observed in the render time pre-configured
plot. In order to visualize the number of eventsthat are being generated of any particular type you can use
the custom metric plot and specify the events that you are interested in and plot either count or duration
as acumulative value on a per screen or application basis.

Toggling Event Lines

The Chart also has the ability to enable or disable vertical line markers that allows users to visualize the
event on each screen. As Storyboard is entirely event driven, it provides the essential ability for a user to
be able to determine which screen has a cluster of event activity and how it relates to some of the other
metrics discussed in the sections above.
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Plot Selector

The plot selector tool allows auser to select which plots are to be shown or hidden in the plot area. Adding
plots from the animation, custom record, and predefined record plots will appear in this view. The plots
that are currently in that view can aso be deleted.
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@ ® Plot Selector

Plot Selector

Allows for the selection of plots that are to be shown in the plot
area.

Filter:

CPU
Memory
Redraw

® Select All Deselect All Delete Plot

Chart Ul Elements and Usage

The Tool Bar
i i 8t

The left tool-bar consists of the tools discussed in the sections above (from left to right):

]

The Plot Selector Tool

== The Preconfigured Analysis Plots Tool

s

= T he New Animation Plot Tool
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thi ,
== The New Metric Plot Tool
[ The Event Lines Toggle Tool

Theright tool-bar consists of the tools that take actions on the appearance of the charts (from left to right):

The Zoom-In Tool

R

The Zoom-Out Tool

LT
I||||

= The Reset-View Tool

TheRight Click Menu Items

The user also has the ability to use some of the functions to “Zoom In”, “ Zoom Out” and “Zoom to
Selection” abilities from the menu items below.

Zoom QOut
Zoom to Selection
Jump to this Event in the Log

_ g

“ Jump to this Event in the Log” provides the user the ability to jump to the specified event in the Log tab.
From here, a user has the ability to look at the grouped performance record involving that single event or
group of eventsin the case that there were multiple events for that particular time instance.
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“ Export Selection to CSV File” provides an export functionality to extract the records between a selection
range of the gathered trace. The user can select the sel ection range that they wish to investigate by clicking
and dragging horizontally across the plot area to start the selection. This is shown in the image below.

They can then right click and export the selection to their desired location.
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Chapter 5. Creating A Storyboard
Project

You can create a new Storyboard project in various ways. as a new empty application, as a Photoshop™

import, as an import of a sample, or from an existing Storyboard Designer project or Storyboard Engine
*.gapp file.

New Empty Storyboard Project

In order to create an empty Storyboard project that contains only minimal application structure, select File
> New > Storyboard Application.

File Edit View MNavigate Search Project Run Animation ¥

M- EODECE SR iFiBIr3 -
[ Application Modelit3). %. Navigator =B
5% -
Storyboard Projects

New Project from Photoshop Content

New Empty Project

Import Sample Project
Open Existing Project:

This opens the New Storyboard Application wizard and prompts for a name to use for the Storyboard
project. This name will also be used for theinitial Storyboard application file.

% New Storyboard O

New Storyboard Application

Create an empty storyboard application project.

J;
(_) New Model in Existing Project
Model Name | |

Existing Reference Model | | |7

< Back MNext = FEinish Cancel

Next, set the size of the screen display and its color depth characteristics. Once configured, these settings
remain configured for the life of the application.
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% New Storyboard O *

Application Settings
Configure the default application settings.

Screen Size

(®) Standard: | WVGA 800x480 ~

O Custom:  Width: 200 ¥ & Height 430 *a

Color Depth

(015 (1555) (® RGB
(016 (565) (O BGR

O24 889)
@32 (8289)
@ Next » Finish Cancel

Select Finish to close the wizard, create the new project, and automatically open the Storyboard editor
on the project:

............

New Project from a Photoshop PSD File

A common place to start with application development is the artwork and graphics, or the visual content.
Visual content for a Storyboard application istypically prepared in Photoshop™. The Photoshop™ import
feature provides the ability to use these design files to jumpstart application development.

To use the import feature, select File > Import.
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New

File Edit View Mavigate Search Project Run  Animation W

N-HeEMIETE APl
[ Application Model 5% . . Navigator = g
w5 %
Storyboard Projects
E Mew Project from Photoshop Content i
MNew Empty Project

Import Sample Project

Open Existing Project:

Select Photoshop PSD File and click Next, then select the PSD file that you want to import from the local
filesystem.

#* Storyboard PSD Import O *

Import Selection
Select PSD file and import location

Photoshop PSD File: | | Browse ...

[Jlmport PSD text layers as Storyboard text render extensions
[] Do not create storyboard controls for hidden PSD layers
[ 5trip Storyboard PSD naming conventions after import

(®) Into a New Project

Project Name:

() Into an Existing Project as a New File
Existing Project
MNew File Mame
() Into an Existing Project and Existing File
File Models... | Browse...
Only import images from PSD file

Overwrite current images [There will be no prompt]

lf?)' < Back MNext > Finish Cancel

Select whether to import in to an existing project or in to a new project. You can control how the PSD
import is executed by changing the PSD import options.

Oncethe Photoshop™ fileisimported the application opensin the Storyboard editor. Thelayer information
from the Photoshop™ file is maintained, and the layers created as part of the model are automatically
included in the Application View as children of the screen(s) that they were associated with or as part of
the Unused Layers category for layers that were hidden during the initial import.

The screen with the name of the PSD file that is now a part of the application reflects the last visible state
of the file when it was saved and contains those layers that were visible during that editing session.

Project from a Storyboard Sample

The Storyboard installation contains a number of samples that you can use as reference for different Ul
development scenarios. These sample projects are generally not full-featured programs but are snippets
designed to demonstrate how to use features of Storyboard including render extensions, actions, anima-
tions, or other visual effects.

Use the following options to launch the Import Storyboard Sample dial og:
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New
gine

 Select Import Sample Project from the Application Model view
» Select File>New>Storyboard Sample
» Sedlect File>Import and then Storyboard Devel opment>Storyboard Sample

These options bring up adialog allowing you to select one or more projects to import. The keyword filter
allowsyou to search for projectsthat contain functionality that you may beinterested in by searching both
the project name as well as the project descriptions.

File Edit View Mavigate Search Project Run  Animation W

D HeMOCEE Q- H-T %
[ Application Model 5% . . Navigator = g
w5 %
Storyboard Projects

MNew Project from Photoshop Content

MNew Empty Project

E Import Sample Project i

Open Existing Project:

| |
Once selected, a project will be created and the sample will automatically be opened into the Storyboard
Designer editor.

Project from Storyboard Embedded En-
File

Storyboard Designer can also round-trip export/import thefiles created as part of the Storyboard Embedded
Engine, also known asgapp filessincethey typically havea.gapp fileextension. Thesefilesareimportedin
the sameway asaPhotoshop™ file, using theimport wizard from File > Import > Storyboard Devel opment
> Storyboard Embedded Engine (GAPP).

#* Import O *

Select \

Select an import wizard:

type filter text

> General

> Install

> Remote Systems
> Run/Debug

o

> Storyboard Development
Ei 3D Medel (FBX, OBJ)
& ~Android Manifest
Photoshop PSD File
2 Re-Import Photoshop PSD File
[E) Storyboard Embedded Engine (GAPP)
#* Storyboard Sample
(= SVN
= Team

l:?} < Back Mext > Finish Cancel
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Select Next, and then select the embedded engine file to be used for import.

= GAPP File Import O *
Import Selection

Select GAPP file and import destination &
GAPP File: | | | Browse ...
Import Destination

(®) Into New Project

Project: |

() Into Existing Location

Browse ...

(?;' MNext > Finish Cancel

Existing Project Import

Occasionally it may be convenient to share an existing project from oneworkspaceto another. If the project

isarchived or its directory structure completely copied to a new location then it is possible to import the
Storyboard Designer project as an existing project.

Select File > Import to launch the wizard and select Existing Projects into Workspace.
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¥ Import O *
Select
Create new projects from an archive file or directory. | g - E l

Select an import wizard:

| type filter text |

w (= General
B Archive File
[£% Existing Projects into Workspace
() File System
[T] Preferences
(=} Projects from Folder or Archive
(= Install
(= Remote Systems
(= Run/Debug
(= Storyboard Development
> = SVN
3 (= Team

>
>
>
>

@ < Back Next » Finish

This displays the Import Projects page of the dialog.

#* Import (] X
Import Projects =
Select a directory to search for existing Eclipse projects. BJ
(O Select root directory: Browse...
@ Select archivefile: || v|[ Browse..
Projects:
Select All
Deselect All
Refresh
Options
Search for nested projects
Copy projects into workspace
[IHide projects that already exist in the workspace
Working sets
[] Add project to working sets New...
Warking sets: ~ Select
@ < Back Next > Finish Cancel
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Search for existing projects contained in the filesystem by selecting the Select root directory option or
projects that are contained within an archive file by selecting the Select archive file option.

In either situation, the Projects panel will populate with the content that can be extracted from the location
selected. If projects exist in the workspace with the same name, then those projects will be shown but
disabled in the list. Select the projects you want to import to your workspace and press Finish to exit the
dialog and return to the workspace. Note that projects that are imported will not automatically be opened
in the Storyboard editor.

For projects that are being imported from the filesystem you also have the option to Copy projects into
workspace which, asthe nameindicates, will copy the project content into the workspace. Without making
this copy selection a new project will be created that links to or references the existing location of the
project in the filesystem.

Working with Multiple Application Design Files

Inlarge projectsit might be desirable to split the application design work, not only among multiple appli-
cation designers, but also among multiple design files in order to minimize the amount of conflict that
needs to be managed by arevision control system such as Subversion, Git, or Mercurial.

In order to facilitate working with multiple files, Storyboard maintains each design as a stand-alone free
runnable application, even when it may be later incorporated into alarger unified application. This sepa-
ration allows amore rapid development cycle as application devel opers are simulating and tuning content
in amore focused environment rather than having to consider all other system functionality.

To create aunified application, the Storyboard simulators and exporters have been modified to allow them
to accept multiple application files which they will merge together to produce a single unified output for
the Storyboard Engine.

Starting a multi-file application development is the same as starting a regular project since before you can
have two projects, you need to have one project. Typically the initial project created will be the master
application and will host the mgjority of the shared resource content. This is only a convention and not
atechnical requirement.

Once another application is required, for example to represent a distinctly themed area of the unified
application, then you will want to create another Designer application model file within the base project.

Note

Currently, multi-file applications are all hosted in the same project so that they can ensure proper
sharing of image, font, and script resources.

Y ou can create another application file in severa ways:

Createablank application using: File>New > Storyboard Application ... and select New Model in Existing
Project.
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@ Mew Storyboard

New Storyboard Application
3 Empty reference model file \
() New Model in New Project

(®) New Model in Existing Project
Model Name | |

Existing Reference Model | |

@' < Back MNext > Finish Cancel

Import PSD content into a application: File > Import > PSD ... and select Into an Existing Project as a
new File.

@) Storyboard PSD Import

Import Selection
Select PSD file and import location

Photoshop PSD File: Browse...

Import PSD text layers as Storyboard text render extensions
[] Do not create storyboard controls for hidden PSD layers
[ 5trip Storyboard PSD naming conventions after import

[] Convert Underscores to Camel Case

() Into a New Project
Project Name: Features

(®) Into an Existing Project as a New File

Existing Project: | | Browse ...

MNew File Name: | |

() Into an Existing Project and Existing File
File: Models... | Browse..

Only import images from PSD file

Overwrite current images [There will be no prompt]

< Back Mext = Finish Cancel

Y ou can also copy and paste an existing application and renamethe* . gde fileto bootstrap anew design.

Doing this will result in multiple application model (*.gde) files that are all contained within the same
project. They all reference the same image and script resources. Working with multiple project files offers
agreat deal of flexibility but requires special development consideration. These issues are discussed in
more detail in Chapter 22, Multi-File Application Devel opment.

Controlling Feature Enablement on Projects

Storyboard Designer provides avery rich set of functionality for application devel opersto use asthey are
building their applications. However, it may be the case that the embedded target system constrains which
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functionality should be used. In these situations, and in order to provide an appropriate level of guidanceto
application devel opers about what they can and can't use, Storyboard Designer providesthe ability to limit
what featues are available. This filtering happens only in the Designer user interface to filter the events,
actions and render extensions that are appropriate for the configuration selected.

® 0 New Storyboard

Application Features

Configure the features available to the application.

Filter: | |

Feature Name

All Storyboard Features
Specialized Feature: 3D & OpenGL
Specialized Feature: Android Platform Events
Specialized Feature: Multi-Touch Input
Specialized Feature: Gesture Events
Specialized Feature: Testing and Validation
Storyboard Baseline
Storyboard Lite

® < Back Cancel Finish

The feature selection display shown can be accessed in the new project wizards when a project is created
from a PSD file or when an empty project is created. The feature selection can aso be changed after the
fact in the Application Model view by selecting the view menu:

@ Storyboard File Edit View Navigate Search Project Run Animation

D
M DS EENG S Qi e SIS DO
™) Application Model $2 | T5. Navigator = B & Blank.gde 2
Q5% ~
Name Filter: Q) < Export Storyboard Design Report

[™) Blank (480 x 272) (&) Feature Selection

v [ screen
<layer - I
Features are grouped into two main categories, specialized features and platform configurations. The plat-
form configurations Storyboard Baseline, Storyboard Lite identify types of target platform configurations
as either fully featured or as resource constrained. The specialized features are generally selected in addi-
tion to one of the platform configurations to add in specialized functionality. The default feature configu-
ration for isto select All Soryboard Features.
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Chapter 6. Adding Content to your
Application

Onceyour application project has been created the next step isto start adding new model elements, screens,
layers, and controls that reflect the display and organization of the user interface you want to build. You
can add much of this new model content through the Storyboard Designer editor or via the Application
Model View using the Add ... menu item. Thiswill generally add the selected item as a child of whatever
the current selection is.

Storyboard provides aflexible model for you to organize your application, however there are some general
guidelinesthat you should follow. Applications should have screens that represent the different modalities
of the application. For example, a thermostat application may have a main screen, a separate screen for
managing settings, and another for amanual override behavior. Having all of the screens of the application
line up with the different operating modes that a user might encounter with the product means that a
new developer can immediately engage with a new project. When compared to a traditional code-based
approach this visual roadmap allows for faster iteration and development.

Similar to using multiple screens to provide immediate visual guidance on how an application operates,
layers can be used to consolidate common visual experiences. For example, an application may have
a common navigation or feedback interface that should be represented in all modes of operation. This
common visual presentation can be placed into one or morelayersand those layers used on multiple screens
of the application. When alayer is shared in Storyboard, it istruly shared. The control content on the layer
isnot replicated or copied, but isasingle reference. For this reason it can be an efficient design approach
to segment content to multiple different layers that can be reused across multiple different screen contexts.

Using multiple screens and layers in a Storyboard application does not impose a significant memory or
CPU overhead cost. Similarly, due to resource references, al image and font resources in Storyboard are
pooled and centrally managed. Once an image (or font) is referenced you can use it in a different visual
context without incurring any additional memory overhead. This can be an important consideration for
deeply embedded applicationsthat may want to offer acompelling user interface but have alimited amount
of storage Flash or dynamic RAM. With ajudicious selection of common images, or by using techniques
such as nine-patch images, it is possible to have arich and engaging experience with minimal resources.

Object Naming and Reserved Namespaces

Asyou create your application you will encounter anumber of situationswhere you will need to determine
the name of an object. This might be the name of a screen, layer or control if you aren't importing from
Photoshop or this might be name of an event or event a Lua file or function. Being consistent with your
names will help your application stay organized and avoid conflict.

Storyboard establishes and reserves several namespaces to ensure that system events and actions do not
conflict with user defined functionality.

ord_ Thisprefix isreserved for al of the Storyboard internal variables. These are the variables that
are associated with specific properties of model objects and are generally manipulated from Lua
scripts.

gre. This prefix is reserved for al of the Storyboard standard events. You will see this prefix when
you are picking events to trigger your actions. When you create your own events, you should
avoidthegr e. prefix.
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gra. Thisprefix isreserved for al of the Storyboard defined actions. This action is the runtime identi-
fier and is something that you would encounter if you were creating your own actions using the
Storyboard SDK product.

In addition to the reserved namespaces, Storyboard Designer enforces a number of naming rules:

» Starts with a character a-z/A-Z not a digit or special character. Only _ (underscore) is supported as a
special character and there can be no spaces in names.

 Screens and layers must be uniquely named. Controls and groups can use the same names as long as
they have different parent containers. Two controls within the same layer can't have the same name.

» Variables can not have the same name as model objectsin their parent container. For example you can't
declare alayer variable but t on and have a control on the same layer named but t on.
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Chapter 7. Working with Events
Event Editor

The Event Editor is used to add and edit event definitions.

Opening the Event Editor

The different ways to open the Event Editor are:

» From the main toolbar, with a Storyboard Editor open, click the Open Event Editor button.
C-ERERQEEBA-F-0#-if-I-vo-o-aRiSeswideofy]

* Inthe Navigator View, double click a .evt file.

[ Application Model | . Mavigator 53 = O

~ [# Storyboard!O
W [=- events

=| custom.evi
‘& custom.evt

= fonts

(= images

(= scripts

(=~ source_code

(= templates

=| .buildpath

X .project

#® Storyboard|O.gde

* Inthe Storyboard 10 Connector View, in the Saved mode, right click an event > Edit Event.

@ Properties 2= Outline &’ Connector £2 = B
StoryboardlO.gde Channel Name: | cluster
Live Saved

Filter Events:

v @* cluster_update
e* fullSpeed -+ New Event Instance e

‘e Edit Event

New Event Instance

Save Save As... Restore Defaults

Adding an Event Definition

The different ways to add a new event are:

» From the Event Editor, select the Add Event button or right-click the event list, select the New Event
menu item
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¥ "ClusterlO.evt 52 =pn
Custom Events Event Definition
Event Filker: | &' AddEvent | Event Name: | cluster_update
[ & |elustes_update X_| Event Type: Incoming s
B power X | Event Description:
E signal X Updates the cluster Ul with the Latest infarmation frem the CAN bus

Event Data: 2ul speed 2ul rpm 2u1 fuel 2u1 battery 2u1 odl 2ul

X Delete odometer 2ul trip
Fennat Label Min Max

2ul speed 1] 200
201 pm o 10000
2ul fuel 1] 100
2ul battery 1] 2000
2ul @il Q 00
2ul odometer ] 65533
2ui tip o 63333

¢ Right-click a model object and select Add > Action menu item to open the New Action dialog, then
select the Add Event button.

& New Acticn [m} *

Create A New Action for Application

Create a new action by selecting one or more trigger events and binding them to an action.

Step 1: Select the Trigger Event(s) Step 2: Select the Action Step 3: Set Action Parameters
Event Filter: | || & AddEvent] | action Filter: || Action Parameters
& Press grepress) = T Screen fgrosereen) = Select an action to change its parameters ...
----- Lezs Frequently Used Events -——--- ----- Less Frequently Used Actisnas -----
& Andraid Back (android.onBack) @ Animstion (gro.animate)
& Android Pause (android.onPause) @ Animation Pause (gro.animate, pause)
& Android Resume (android.onResume) A Animation Resume (gro.animote. resume)
@ Application Stast (gre.init) ‘B Animation Stop (gre.animate.stop)
@ Application Stop. (gre.quit) B Audic (gre.oudia)
@ Back One URL (gre.web. back) B Event Capture (gra.copture)
® Control Get Foeus (gre.getfoeus) ‘@ Data Change (gre.datachange)
* Control Lost Foous (gre. lostfocus) ‘@ Dump Resources (gra.resource.dump,_ref)
@" Event Capture Started {gre.capture. started) “d Event Redirect (gro.redirect)
& Fusnt Canture Stonned e contune stonnec ||| %8 Screen Focus Direction (gro_screen. forus. directic
Event Description: “a Screen Focus Next (gra. screen. focus.next)
‘B Screen Facus Previous (gro. screen. forus. prev)
@ Focus Set (gro.screen. focus get)
L8 Stardhaaed 10 faey ansinl i

Action 8 Event Model Context: Application ~

Finich Cancel

An event definition is made up of four parts, name, type, description and format.
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#® New Event a X

Event definition

Create a new event.

Event Name: | cluster_update

Event Type: Incoming v

Event Description:

Updates the cluster Ul with the latest information from the CAN busg

2u1 speed 2ul rpm 2u1 fuel 2u1 battery 2u1 oil 2u1 odometer 2ut I

Event Data: |,
trip

Format Label Min Max
2ul speed 0 200
2ul pm 0 10000
2ul fuel 0 100
2ul battery 0 2000
2ul oil 0 1000
2ul odometer 0 65535
2ul trip 0 65535

Name - Must not be blank and must only contain alphanumerical characters, periods and underscores.
Type

¢ Incoming - Events coming into the user interface from external applications.

» Outgoing - Events from the user interface into external applications.

« Sdf - Events generated from the user interface to itself and are generally used to trigger additional
behavior in the Ul.

Description - This field is used to store information about the event definition. Different users and
teams will have their own style of event descriptions. A place to store information such as; conditions
for eventsfiring, expected behavior or any other descriptive information.

Format - For more information about event format strings, read the section on Serialized Data and the

Event Format String. To add elementsto the format string, pressthe Add Event Data Element | * button
and open the New Storyboard 10 Data Element Wizard.
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#* New Storyboard |0 Data Element m] X

SBIO Data Element
Select the type of the new SBIO data element

Name: [ speed

Format: | (4¢1) Float 32-bit
(8u1) Unsigned Integer 64-bit
(4u1) Unsigned Integer 32-bit
(2u1) Unsigned Integer 16-bit
(1u1) Unsigned Integer 8-bit
(851) Signed Integer 64-bit
(4s1) Signed Integer 32-bit
(251) Signed Integer 16-bit
(1s1) Signed Integer 8-bit
(1s0) String

Array Size: | 1

®

« Name - Must not be blank, must only contain alphanumerical characters or underscores and cannot
begin with a number.

« Format - The size(8,4,2,1 bytes) and type(signed, unsigned, float) of data.

e Array Size- If this dataelement is an array, the Array Size will be greater than 1.

Data Element Types

These are the different data element types and their default Min/Max attributes.
Bul u8 8s1 58 411 4 4ul ud 451 54 2u1 w2 251 52 1Tul vl 1s1 51

Event Data: 150 string =+
Format  Label Min Max
8ul ul 0 18446744073709351615
8s1 s8 -9223372036854775808 9223372036854775807
4f1 4 -3.4028234663852886E38  3.4028234663852886E38
4ul ud 0 4294967295
4s1 =4 -2147483648 2147483647
2ul u2 0 63533
2s1 s2 -32768 32767
1ul ul 0 255
1s1 51 -128 127
i 1s0 string

Changing Element Array Length

It ispossibleto change the size of an element array during the creation of the data element or after the event
has been created by right-clicking on an event data element in the Event Editor > Change Array Length.
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Event Definition

Event Name: | cluster_update

Event Type: Incoming ~
Event Description:
Updates the cluster Ul with the latest information from the CAN bus
. 2ul speed 2ul rpm 2u1 fuel 2ul battery 2u oil 2ul =
S e odometer 2u1 trip +
Format Label Min Max
2ul speed 0 200
2ul rpm 0 10000
2ul fuel 0 100
(201 battery " T R
2ul gt -+ Add Mew Element
2ul odometer ¥ Delete Element §
2ul trip | 11| Change Array Length |:

The Change Array Size Dialog will be opened. Thisis a simple dialog that accepts a number which will
be used as the array length for the selected data element. The array length must be greater than zero.

#* Change Array Size O *

Change Array Size

Set the number of data elements for this array

Array Size: | 1

®

Reordering Event Data Elements

The event format can be changed by reording the data elements. Thisis done using drag and drop opera-
tions. There arerulesthat enforce the order of data elements from the largest data types down to the small-
est data types. Data elements that are of common size can be reordered amonst themseleves, regardless of

their type(i.e. 4ul, 4sl and 4f1). To enable/disable the enforcement of sorting rules, toggle the =L putton.

Editing Min and Max Attributes

Each event data element has min and max attributes associated with it. It is a good approach to define
these values when defining the event. These attribtues are not used by Storyboard Engine, they are only
used by Storyboard Designer Storyboard 10 Connector. To edit these values, double-click in the cell to
activate the editor.

Using the Storyboard IO Connector

The Connector View will show (No Model Selected) if a Storyboard Application hasn't been opened.
In order for the Connector View to populate, a Storyboard application must first be opened. Once an
application has been opened, it will show the name of the current Storyboard Application in the top left
corner of the view.

The Storyboard IO channel name is autopopul ated with the name of the selected Storyboard Application.
It can be overridden in the case where your application has specified a different SBIO channel name.
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Y our Storyboard application must be launched before sending an event from the Connector View or else
awarning will appear.

() Properties Z= Outline  j@ Connector &3 = O
B Could not open Storyboard 10 channel (cluster)

StoryboardlO.gde Channel Name: | cluster

Live Mode

The Live Mode tab in the Connector View is used to send events on the specified SBIO channel. All of

the user events defined for the current application are listed in the dropdown Events menu. Selecting an
event from the list will populate the Event Format field and element editors.

@ Properties = Outline j& Connector 52

StoryboardlO.gde Channel Name:

Live Saved

cluster

Events: | cluster_update

Event Fqpower
signal

2ul speed

value: I

A

2ul rpm

value: I

A

2ul fuel

value: I

0

A

Save As... Live Update e Send Event
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@ Properties = Outline | j§’ Connector &3 = 0O
StoryboardlO.gde Channel Name: | cluster

Live  Saved

Events: cluster_update v

2u1 speed 2ul rpm 2u1 fuel 2u1 battery 2u1 oil 2u1 odometer

Event Format: 2u1 trip

2ul speed

2ul rpm

value: l

VA

'

2u1 fuel

value: I 100 ]VA
2ul battery

value: I 1440 va
2u1 oil

VA

value: I

)

2ul odometer

value: I 720 va

2u1 trip

value: I 17344 va
Save As... [F]Live Update | " Send Event

The Live Update button is enabled by default, it determines if modifying any event data element values
should send anew event on the specified channel, this means dragging a slider will send a series of events
to your application. If the Live Update button is disabled, one can change val ues as much as necessary and

e Send Event

then the event can be fired by pressing the button.

The Save As... button is used to save the current event configuration for reuse in Saved Mode, this is
known as an Event I nstance, these are the primary focus of the Saved Mode tab.
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Saved Mode

The Saved Mode tab in the Connector View is used to send preset events, known as event instances. An
event instance is an event that has been pre-configured for reuse.

Here we have the event 'power' and two event instances 'Power On' and 'Power Off'. The Connector View
will default to using a boolean editor when an event element is defined with amin of 0 and amax of 1.

() Properties Z= Outline  j@ Connector &3 = O
StoryboardlO.gde Channel Mame: | cluster |
Live Saved

Filter Events: | |

v & cluster_update

‘e Full Speed e
‘g Stopped e
v & power
‘e Power Off e
‘e* Power On e
v & signal
‘& emergency e
& left ¢
‘g right e
Event Format: 1ul state
1ul state
value: (@) false O true
Save Save As... Restore Defaults
() Properties Z= Outline  j@ Connector &3 = O
StoryboardlO.gde Channel Mame: | cluster |
Live Saved
Filter Events: | |
v & cluster_update
@ Full Speed e
‘g Stopped e
v & power
‘e Power Off e
‘e* Power On e
v & signal
‘& emergency e
& left ¢
‘g right e
Event Format: 1ul state
1ul state
value: () false (@ true
Save Save As... Restore Defaults

There are two ways to send an event from Saved Mode. The first method is to double click on an event

instance in the events tree, the second is to press the ¢ button that appears beside event instances in the
event tree.

The Save button is used to save the changes made to the currently selected event instance.

The Save As... button is used to save the current event configuration as a new event instance. Provide a
name for the new event instance in the Save As... dialog.

83



Working with Events

The Restore Defaults button is used to return the currently selected event instance back to it's saved state.

The Filter Events field is used to search for events and event instances by name.

Data Element Editors

There are diffent editors available for working with event data elementsin the Connector View.

» Number Slider - Contains a slider and a number spinner. Not available on 8u/85/4u element types.

251 slider

value: I 7679 LY

Number Spinner - A number spinner, can perform mathematical calculations on, increment and decre-
ment the current value. Not available on 8u/854u element types.

2ul spinner

value: | 0 |'A

Number Field - A text field for inputing numbers. Only available on 8u/8s/4u element types.

8ul numberField
value: | 13446744073709551613 |

Color Picker - Open Color Dialog or input RGB color values. Only available on 4u type elements.

Aul color

value: ] | # 0020FF || R{0 |G 128 [B{ 255 |

Boolean Radio - True and False buttons.

1s1 radic
value: (®) false i true

Boolean Toggle - A button with an up state (False) and a down state (True).

1ul teggle

value: falze

Text Box - A text field for input of UTF-8 text. Only available on 1s type elements. 1s0 elements are
null-terminated while 1sN elements are limited to N bytes. This is the only editor available for 1s0
element types.

1s0 string

value:
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Storyboard IO Event C/C++ Header Export

When defining events, they are often meant to be injected from an external application. To facilitate this,
Storyboard has the ability to generate a C/C++ Header file that contains event names, format strings and
data structures for all events of type Incoming and Outgoing.

There are two ways to run an event header export.

» Fromthe Navigator View, right-click on aGDE file > Storyboard Export > Storyboard 10 Event Header
(CIC++)

* File> Export... > Storyboard Development > Storyboard 10 Event Header (C/C++)

The following dialog is used to configure the parameters of the export with options to export names,
formats and data structures.

@ Export Event Definition C/C++ Header File

Select Application Model

Select application file and export location

Select Storyboard Application Model:
& ClusterlQ ... | Primary Model: | ClusterlO.gde ~

Select export destination

Header File: | Ch\Storyboard_Workspace\ClusterlO\Clusterl O_events.h ~ | | Browse...

Select export options
Event MNames

Event Formats

Event Data Structures

This chapter further discusses working with Storyboard 1O
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Chapter 8. Connecting Events to
Actions

Events trigger actions. Actions perform the work of the application by making adjustments to the user
interface or interacting with outside applications.

Every event has a name which is used as the matching trigger for actions. Events may also contain an
optional data payload and a symbolic description of that payload in what is referred to as aformat string.
Events can be directed at a particular model element, contain position information to target a particular
screen region (such asapress event) or be completely independent of the display state of the user interface.

Eventsfall into three broad categories:

 Standard Input Events are generic input definitions and are pre-defined within Designer and as such are
not user defined events. These events represent expected user interactions such mouse or touchscreen
press, release and motion as well as keyboard input. There are other standard input events defined for
managing Ul state changes such as focus management, screen change notification and application state
management.

These event definitions and their data payloads are defined in the header filei odef s. h and are also
listed in the appendix Appendix D, Standard Event Definitions.

» Ul Events are events that are defined to be used just within the context of the user interface. Ul events
are considered user events asthey are custom to your application and you define them for your specific
application needs. In general these events are generated from within the application in order to trigger
some additional follow up behavior within the Storyboard application. Examples of this include the
events generated in response to timers or animations. User defined events that are sent within the appli-
cation are also considered as Ul events, for example an application might define its own Power On or
Power OF f events that it sends when the user initiates a touchscreen interaction. In the Event Editor,
these types of events are labeled Self Events.

» External Eventsarea so user events. Theseare eventsthat you defined for the purpose of communicating
information into and out of the user interface. These events will frequently represent the application
programming interface between the user interface and the rest of the system. Due to the shared nature
of these events, between the Ul and the system, these events deserve aspecial level of diligencein their
design asit requires a greater effort to change their meaning or data payloads once they are put to use.
In the Event Editor, these types of events are either labeled | ncoming or Outgoing Events.

Thedelivery of an event in a Storyboard application is what will trigger the execution of actionswhich, as
we have mentioned, causesvisual and behavioral changesin the application. Actionsreceive an association
with an event when they are bound to a particular model element in the application hierarchy. For example
theway in which agr e. press event triggersaDat a Change action might look something like the
following:
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To add actions to your application model, right-click the application and select Add > Action menu to
open the New Action dialog.

¥ New Action o b

Create A New Action for Application

Create a new action by selecting one or mere trigger events and binding them to an action.

Step 1: Select the Trigger Event(s) Step 2: Select the Action Step 3: Set Action Parameters

Event Filter. | | & AddEvent | Action Filter: | Action Parameters

Select an action to change its parameters ...

& Press (grepress) ” B Screen (gro-screen) ”
----- Less Frequently Used Events ----- ----- Less Frequently Used Actions -----

& Android Back (android.onBack} ‘@ Animation (gro.animate)

& Android Pause fandroid.onPause) @ Animation Pause (gro.animate pause)

" Android Resume {android.onResume) ‘@ Animation Resume (gra.aninmate nesume)

& Application Start (gre.init) “a Animation Step (gre.animate.stop)

& Application Stop (gre.quit) B Audie (gra.cudia)

& Back One URL (greweb.bock) 8 Event Capture (gra.capture)

& Contral Got Focus (gre.gotfocus) @ Data Change (gro-datachange)

2" Control Lost Focus fgre. lostfocus) ‘@ Dump Rescurces (gro.resource.dumg,_ref)

&" Event Capture Started {gre.copture.starfed) ‘@ Event Redirect (gra.redirect)

& Fusnt Canturs Stanned faee conture stonnes ¥ %8 Sereen Focus Direstion (gro.sereen forur. dinctic

Event Description: %8 Sereen Focus Mext (gro.sercen. focus.nent)

T % Screen Focus Previous (gro-sereen.focus. prev)
2 Focus Set (gro.sereen focus.set)

T8 Crnnhnacd 10 fne ansind

Action & Event Model Context: Application v

Cancel

This dialog presents a three panel dialog containing the three pieces of information that you require to
bind an action.

Trigger Event This panel allows you select one or more events that you want to trigger ac-
tions. By default the list is populated with the standard events, but you can
add your own user defined events as well at this point. Select the Add Event
button to open the New Event dialog. In this dialog you can enter in the name
of your new event and provide some optional descriptive information about
the source and payload of this event. Once a new event is created it will be
added to the list of available events shown the New Action dialog. All user
defined events are stored in the project relativefileevent s/ cust om evt.
Thistext file uses asimple formatting and can be edited directly if many user
events need to be added all at one time.
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Note

The name of an event is what is used to trigger actions, so event
names should be carefully considered. All of the standard Storyboard
event definitions are placed within agr e. prefixed namespace. As
you develop your application and introduce your own custom events,
you should take care to organize your eventsin amanner that allows
them to be clearly identified and associated with specific functional
domains within your overall product.

Action The second panel in this dialog alows you to select one or more actions that
you want to invoke when the triggering event is received. There are many
different types of actions that you can draw from.

Action Parameters This third panel's content will change based on the action selection and
presents a user interface for adjusting the parameters of the selected action. If
multiple actions are selected, then this panel will only show the parametersfor
the first action selection made, but all of the selected actions will be bound.
The action arguments are presented for convenience in this dialog and can al-
ways be changed or reconfigured using the Properties View.

In order to complete the dialog at least one event and one action must be selected. The resulting actions
are going to be bound to the selected model object, or if multiple objects were selected then bindings will
be created for every one of the selections. Y ou can verify that the action binding is being performed on
the intended object by looking at the Action & Event Model Context information at the bottom of the
New Action dialog.

After an action is bound to a model object, that action will show up in the Application View undernesth
the model object it has been bound to and will also be visible in the Action View when the model object
is selected. The action's properties can be changed and re-configured by selecting the action in either of
these contexts and then using the Properties View. For information about specific action parameters and
properties, please refer to the Storyboard Action Definitions Appendix.

If you have mistakenly bound an action to thewrong model object or haveit triggering on the wrong event,
it isalso possible to change this binding information from the Action View by double clicking on thefield
you want to change and making the required adjustment. Similarly you can aso change the action that
is being invoked when an event is matched by double clicking and selecting a new action from the drop
down list. When the action is changed as many of the action parameters as possible will be transferred
to the new action from the old action, but you should take care to double check your parameter settings
when making this type of adjustment.

Event and Action Matching Rules

In general event processing proceeds starting with control actions and working upwards through the model
until the event is finally matched by application actions. Which control(s) start this process depends on
the type of event that is being processed.

* Pointer type eventssuch as press, rel ease and motion are directed at aspecific location withinthe display.
For these events the controls that will be selected as the starting point for processing will be based on
an intersection of the event position and the control location. Multiple controls may intersect with the
event and as such the control list for processing will be ordered in the same visual front (first) to back
(last) order. Eventsthat are not visible or not active are not included in this processing.
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The controls that are matched by pointer events also have the potential to become the newly focused
controls if they have enabled a focus index property (off by default). Focus controls are used for non-
targeted events that do not have a specific display location.

» Targeted events, which is what most user defined events will be, do not have specific screen display
information and do not use an intersection rule to pick the control for processing. Instead these events
will start matching at the currently focused control on the current screen if one exists. If no such control
exists, then there is no control starting point and the event processing will start at the current screen.

» Targeted events. These are events that have a specific model target provided within the event payload.
In these situations, the control list will be created based on what the target indicates. If the target isa
control then it will be used to start processing.

If there is a list of controls then the event processing will to proceed through the list with the events
being processed sequentially: control, control's group (if applicable), control's layer. If there is an event
to action match on a control (or group, or layer) and the properties on that model object indicate that the
processing should stop, then event processing immediately passes up to the screen or application level
with no further controls (or groups or layers) being processed. If through this control selection process,
thereis no applicablelist of controls, then the processing of the event will start at the currently displayed
screen and then move to the application.

The following diagram outlines the processing of an event that contains position information:

No Further Controls

- L
& Found Control
-
Yes
‘l. No
Yes : Yes _ Yes
- N -
¥ No ¥ No No CenW I
s 4= s
No ‘
& Yes
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The following diagram illustrates the flow for an event which does not have positional information:
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Chapter 9. Using Variables to Create a
Dynamic Ul

Asoutlined in the Storyboard Architecture chapter, Storyboard variables play an important rolein making
the presentation of a Ul dynamic. Render extensions and actions have sets of properties, such as color,
size, alignment, or name, that define their behavior or operation. By default, these properties contain fixed
values that do not change from the values they are given at design time. This would nominally make for
a static and fixed user interface and probably an unsatisfying user experiences. To give rendered content
and executed actions dynamic behavior that can be modified when the application runs, these properties
can be bound to variables.
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Variables, like actions, are associated with a particular model element. The model element that they are
associated with typically is an indication of the intended scope of use for that variable. For example if a
variableisassociated with acontrol, thenitislikely only render extensions and actionslocal to that control
that are going to be using that variable. If a variable is associated with the application or with a screen,
then that implies abroader context of usefor the variable. Thisisnot a hard rule however since Storyboard
allows references to variables using a fully qualified name as discussed in the Storyboard Architecture
chapter.

The preferred way of creating avariable isto createit at the point where the variable is going to be used,
for example associated with particular render extension's property. Within the Design environment, you
will know if aproperty can be made dynamic and bound to avariable by the presence of avariable binding
<> indicator next to the property name in the Properties View. Pressing on this icon will automatically
open up the Variable Selection dialog prompting you to select an existing variable from the application
model. If the variable you want to associated is not listed and you want to create a new variable, then this
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is easily accomplished from within this dialog by pressing on the New... button. This will then open the
New Variable dialog allowing you the ability to create a new variable directly in place. The variable will
be created and associated with the model element that you were looking at within the Variable Selection
dialog and automatically selected for you.

The aternative way to create variables is to create them directly on the model objects that they will be
associated with through the Variables View or the Application Model View using the Add > Variable
functionality which will open up the New Variable dialog. This method is more direct, but more prone to
error because you will be asked to provide atype association for the variable. When variables are selected,
and created, through a particular property the type information is passed along and used as afilter so that
the subsequent dialogs will only allow you to select or create variables that match the type of the property
you want to bind to.

Y ou can identify that a variable has been bound to arender extension or action property by the changein
presentation of that property inthe PropertiesView. Propertiesthat have not been boundswill simply show
the name of the property and it's current value. Properties that have been bound to a variable will have
an additional annotation indicating the variable that has been associated in the form of ${. . . : vari -
abl e_nane} . This annotation will show in green if the variable has been resolved in the Design envi-
ronment and will show in red if the variable can not be resolved.

To change the variable binding to a new or different variable, then just repeat the process of clicking on
the variable binding <> indicator to re-open the Variable Selection dialog. To remove a variable binding
on a property you can right click on the variable binding <> indicator and then select Unbind. This will
remove the binding but will not remove the variable definition. To remove the variable definition, delete
the variable from the Application View or from the Variables View

Onceavariableis created and associated with aproperty, any changein that variables value will cause the
Storyboard Engine to automatically schedule a redraw operation of any elements that might be affected
by the change. Variables can be bound to multiple properties at the same time. In fact thisis a common
Storyboard design pattern to create styles within the application for shared behavior that you want to
treat in a uniform manner. An example of such a use would be the definition of application variables for
font names and font sizes or a set of trandation text values that should be used commonly throughout
the application. During design, the value of the variable can be changed either directly when adjusting a
property that has been bound to a variable by changing the value in the Properties View or by making a
change directly in the Variables View. When the value of a variable changes in the Design environment
the change will propagate through to all clients who are referencing that variable in a similar manner to
what happens when the value of avariable is changed at runtime.

Variables are generally manipulated directly in one of two ways; via a DataChange Action or as part of
a Lua callback function in a Lua Action. The DataChange Action's is a simple action that allows one or
more variablesto havetheir value set to anew value. The new value can befixed or it can also be the value
of another variable extracted at runtime. It isideal for scenarios where thereis no additional computation
or logic required, simply a new value has to be assigned to a variable. If more sophistication is required,
then the the section called “ Storyboard Lua API” provides a comprehensive API for reading and writing
variables defined as part of the Storyboard model and offersarich set of conditional logic and 1O facilities
that can be used to guide the setting of variable values. The Animation Action provides a common third
way of manipulating variables and that mechanism is covered in detail in the Chapter 10, Creating and
Applying Animations chapter of this guide.

Table Variables

Tables variables are the same as any other Storyboard variable, but due to the potential number of such
variables, they receive specia treatment to facilitate their use. A table variable is different from a normal
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variable only by the fact that they follow a special naming convention of nane. <r ow>. <col > so that
by using a single base name, many different rows and columns can be addressed.

¥ Mew Variable O e

Variable Creation

Select a variable name and the type of variable to be defined.

Model Object:  CRANK ~
MNarne: |bd: |
Type: Text String ~
Value: [ Hello World! |

Create a table cell variable
Cell row,column entries:

Specify the table cells to which variables will be associated.

Indicate a range of cells using '-' and separate entries using ;'

Table Cells: [ 1,1-5,1]

Examples:

23 Selects a single cell at row 2, column 3
2333  Selectstwo cells: 2,3 3,3

1,1-22 Selectsfour cells: 1,11,22,12,2

MNOTE OM DEFAULT VALUES:

All unassigned table cell variables in Designer will use a default value
for display purposes.

This behaviour differs from the Storyboard Engine and Simulator where a
wvariable is required to exist in order to be rendered.

®

Table variables are created using the same process that normal variables are created. Within the New
Variable dialog there is a special check box Create a table cell variable. When this box is selected you
will be able to provide information regarding the number of variables that you want to create and which
row and columns they will be created for. Once these variables are created, they will be displayed in the
Actions View as a tree item with the base hame of the variable shown but then expandable to show the
individua row and column variable entries with their name. <r ow>. <col > naming convention.

Table variables show up in the Variable Selection dialog the same way as normal variables do, but only as
the basename and not as the individual row/column entries. Thisis done intentionally to reduce the clutter
of thevariable selection dialog. When atable variable isbound to aproperty and it is bounds in the context
where the table cell information is available, then the label on the property it is associated should show
an annotation that startswith ${ cel | : . . . }. If thisis not showing this special cel | annotation but is
showing the normal variable, either the variable was not created as a cell variable and must be re-created
or the context of the selection operation did not include atable cell.

Once created, the values of the individua variables can be changed to reflect different representation for
different cells. Similar to standard variables, these changes can be made at Design time from either the
Properties View as changesto the value of aproperty or within the Variables View. If using the Properties
View to make a change, the variable that will be changed will be the variable whose row and column is
in the context of the selection.

Tables are generally filled with content dynamically at runtime, and resized accordingly. To this end the
role of the table, and table variables, is to provide enough of a visual representation of the design to
ensure that the representation is correct. For example if atable will only be displaying three visual rows
of information, but may be dynamically filled to contain 100 rows, then there is no requirement to create
atable variable with 100 entries. Create only as many table variables as you need to show the design and
leave the remaining variables to be created dynamically at runtime. Doing this will result in a smaller and
less cluttered design.
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Triggering Events on Variable Changes

Asdiscussed in the section called “ Event Driven Interaction Model”, events can be generated from many
different sources. The Storyboard Engine supports the creation of user events (see Chapter 8, Connecting
Events to Actions) and these events can also be generated by the engine when the value of a variable
changes. A typical example of where this type of correlated behavior might be applied is to synchronize
ascrollbar style presentation with a section of a scrolling table or layer.

To bind an event to fire when a variable changes you add the event to the variable in the Variables View
by selecting the variable you want to bhind, right clicking and selecting Bind Event. This will open the
standard event selection dialog and allow you to pick (or create) an event to fire when the variable changes.

Similar to screen redraw operations, a new event will not fire every time that a variabl€e's value changes.
Instead the first change will cause the event to be queued and until that event is serviced, no subsequent
events will be generated. This behavior reflects the intended use of this event generation to alow an
efficient coupling of display synchronization to data changes. This functionality should be used with care
as overuse of this binding can result in aflood of events and excessive redraw operations.

When the event bound to a variable fires, it will be targeted at its parent model object. This means, for
example, if you have avariable associated with acontrol that the event will be delivered first to that control
and then fall down until it hits the active screen and application. This means that actions on objects that
are not visible and part of the active screen may fire.
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Animation Action

The Engine supports user defined animations using the animation action, gr a. ani mat e. This action
starts executing an animation immediately, monitors the animation, and applies the specified changes as
they have been defined by the user in Designer.

An animation is a named block of operations that will perform changes on Storyboard data values at a
pre-determined frame rate. The individual data changes that occur within an animation are referred to as
animation steps.

An animation step contains the following information:

key Thekey isareference to the data object that is going to be changed over the course
of theanimation. In general, keys are numeric items such as x or y position, width,
height or transparency (alpha) values. However, it is possible with 0 duration an-
imation steps to apply a change to any variable at a point in the animation. This
includes text or images.

offset This is the time in milliseconds from the time that the animation was started that
this particular change will start to occur.

duration Thisisthe time in milliseconds over which the change will occur. This value may
be 0 for changes that are not numeric (i.e. text or image values) or if the animation
step is defined to occur at the start or end of the animation block.

rate For non-zero duration animation steps, thisisthe change curve that will be applied
to the numeric value from its start value to the end value. Example rates include
linear, easein (easein), ease out (easeout), ease in out (easeinout) or bounce.

starting value Thisrepresentsthe starting value of the animation. The starting value can be either
a specific value or variable reference, or it can be specified as the current value of
the animation key at the time that the animation starts. Using the current value is
good for animations that need to work generically to achieve some end value.

end value This represents the end value of the animation. The end value can be either a spe-
cific value or variable reference or it can be specified as an offset from the starting
value rather than as an absolute value. Using an offset (or delta) in an animation
makes it easy to perform incremental animations on objects.

Animation steps are all synchronized within an animation block so that their data changes will occur in
a synchronized manner. While it is possible to specify arbitrary time offsets and durations, these values
will be mapped onto the nearest synchronized frame slot. The frame dots are dictated by the frame rate
of the animation block.

Animation instances can be labelled with a string i d which is an identifier used to provide exclusive
execution. It is possible for many animations to run concurrently, however if two animations have the
samei d value, then only the last one invoked will actually run. For example, if you have an animation to
shrink and grow a control, then you only want one of either the shrink or grow operations to occur at one
time. This can be achieved by having the shrink and grow animation actions share the same identifier.
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Animations may be stopped at any time by using the animation stop action, gr a. ani nat e. st op.

Timer Keyframe Animations

Animations can also be created in the more traditional method of setting atimer and operating on data on
every timer firing. By manipulating data in the timer callback, clients can cause any number of custom
behaviors to occur, as the data changes on variables will automatically be reflected through to the user
interface as would be done at any other time.

The timer callback allows non-traditional data change rates to be applied, as well as flip-book style ani-
mations where a sequence of images is pre-defined and changed on each timer iteration. This could be
achieved through a series of 0 duration animations as of Storyboard 3.0.

Screen Transition Animations

Animations are frequently used during screen transitions. A screen transition is a way to move from the
visible screen to a new screen which may or may not have common layers. By default, screen transitions
can be invoked by using one of the following actions:

gra.screen Transition to anew screen immediately
grascreen.fade Fade the new screen into the current screen over time
gra.screen.path Slide the new screen in and the old screen out over time, from one of the fol-

lowing directions

o Left

* Right

e Top

» Bottom
gra.screen.scale Grow the new screen over the current screen
All transition actions, which are time-based, take similar arguments that control the duration of the transi-
tion, the rate at which the transitions will occur, the orientation of the transition, and the number of frames
that should be used. Using these arguments, the designer can control the user experience (e.g., duration

and effects) as well as the overhead incurred on the system (frequency of frame updates).

During a screen transition, four events will be generated to notify the system of the current state. These

events are;

gre.screenshow.pre Thisevent is generated for the new screen being shown. The event will be
generated before the transition starts. This event gives the user a chance
to change data via the gra.datachange action or Lua before their transition
content is updated.

gre.screenhide.pre Thisevent isgenerated for the previous screen being hidden. The event will
be generated before the transition starts.

gre.screenshow.post Thisevent is generated for the new screen being shown. The event will be

generated after the transition has compl eted.
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gre.screenhide.post Thiseventisgenerated for the previous screen being hidden. The event will
be generated after the transition has completed.

The following illustrates the sequence of events:

The transitions are written such that if graphics hardware layer support is are available, then these layers,
assuming they are available for use, will be leveraged to lower the processing overhead for the system
during the transition period. Experience has demonstrated that it is possible to achieve smooth transitions
at almost no CPU cost when the hardware capabilities can be properly leveraged.
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After an application has been created, it is a good idea to run it through the simulator to validate the
runtime behavior before exporting the application to a Storyboard Embedded Engine deployment file.
The simulator is a host-based instance of the Storyboard Embedded Engine and should exhibit the same
operational behavior as the target, though there may be differences in the level of performance obtained
because of the different CPU and graphic characteristics.

The simulation of a Storyboard application can be invoked from a number of different locations within
the Designer environment.

» From the main menu Run > Simulate Storyboard Project

e From the main toolbar using the Simulate Storyboard Project
File Edit View Mavigate Search Proje

s-uemdissa-

» By right clicking on an application model file (gde) and selecting Storyboard Simulator

* By right clicking within the Storyboard editor and selecting Simulate...

By using the key command ALT/CMD+L within the Storyboard editor

If no simulator launch configuration exists, then thiswill create adefault configuration for you and launch
the simulator with your application.

If you need to change the simulator launch properties, or you would like to creste anew configuration then
you will want to use the Storyboard Simulator Configurations option instead.

File Edit View Mavigate Search Proje

s-uemotEese-
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#* Storyboard Simulator Configurations X
Create, and run figurati S
X B>~ Name: | Animations.gde
| Storyboard Launch Parameters - [ ] Commen
v [ Storyboard Simulator Ct ||| Select Storyboard Application Model(s) e
{0 Animations.gde Projects Selected
L* Animations #® Animations.gde (Primary) X
2 Project

Storyboard Engine SDK:
C:A\Program Files (x86)\Crank_Software_5\Storyboard_Engine\5.0.201702161420\win32-: ~ | Browse...

Plugin Options  Plugin Enablement

libgre-plugin-capture-playback.dll -
libgre-plugin-gesture.dil
libgre-plugin-greic.dil
libgre-plugin-logger.dil

Extra Engine Options: | -v »

< >
Filter matched 2 of 2 items

@ Close

Within the Storyboard Simulator Configurations dialog you have the ability to create new simulation
launch configurations or change the properties and settings of an existing simulation launch configuration.

» Depending on your host platform, you may be ableto select adifferent version of the Storyboard Engine
to execute by selecting from the Storyboard Engine SDK drop down. For example you may want to
select an OpenGL hardware accelerated renderer or a software renderer depending on which simulator
better matches your target environment.

» Common plugin options are exposed within this dialog for easy access. These options translate directly
to command line options described in Appendix C, Soryboard Engine and Plugin Options.

» The ExtraEngine Optionstext entry allows you to pass options directly to thesbengi ne smulator. In
additiontothever bosity (-vvv) optionyou can pass any of the command line options described
in Chapter 25, Exporting and Running on your Embedded Target and Appendix C, Soryboard Engine
and Plugin Options.

The Storyboard Engine Command Line area shows the final assembled command line that will be passed
tothesbengi ne that has been selected as the simulator.

It is possible to have multiple different ssmulator launch configurations for a single project that perform
different types of execution. For example you may choose to create a second launch configuration that
enables the Lua debugger option or perhaps you have different launch configurations that allow you to
perform and event capture and then another for event playback. When you launch the Storyboard Simula-
tor, if there are multiple configurations available adialog will prompt you to select the configuration that
you want to run, allowing quick selection between different pre-configured options

In the event of multiple application project files within a project the Select Storyboard Application Mod-
el(s) presentation will change allowing you to select one or more application files to launch. If you are
working with multiple Storyboard application models, then you should continue reading Chapter 22, Mul-
ti-File Application Development for more details around multi-file simulations and exports.
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The Storyboard LuaAPI (LuaAPI) gives devel opers accessto the Engine though a L ua scripting interface.
This APl is alibrary of functions which alow interaction with the Engine by manipulating data and
working with events and user interface components. Through the Storyboard Lua API devel opers can:

» Get and set data values from the model
* Inject application events
» Manipulate model objects such as controls/layers

The Storyboard Lua plugin is built on top of the standard 5.1 release of Lua available from www.lua.org
[http://lwww.lua.org/]. While the core Lua interpreter is unchanged from the standard release, two addi-
tional modules have been incorporated to facilitate development with Storyboard:

The bitwise manipulation module (bit32) from Lua 5.2 has been built-in to this Lua plugin. This module
provides a native implementation of several standard bit operations, including those required for text con-
version to/from UTF-8. The documentation for the bitwise functions available from this module can be
found in the Lua 5.2 Reference Manual [http://www.lua.org/manual/5.2/manual .html#6.7]

The Storyboard module (gre) is included that provides function extensions to manipulate and work with
the currently active Storyboard model. This module & so incorporates the Storyboard 1O communication
API that can be used to send events to external programs.

Lua Action Callback Function

When a Lua callback function isinvoked by the Lua action it will be invoked with a single parameter as
in the following prototype:

script_function_nanme(tabl e napargs)

The argument mapar gs, is a Lua table whose keys provide the context in which the action is being
invoked along with any action specific argument and parameters. This context includes the application,
screen and control the action was associated with, the currently focused control, any arguments provided
to the action aswell as al of the event data that cause the action to fire.

The following keys are always available inside the context's table:

context_app The application context of the current action

context_screen The screen context of the current action (the current screen)

context_layer The layer context of the current action (the current layer)

context_group The group context of the current action (the current group)

context_control The control context of the current action (the current control)

context_row If the context_control is atable then thisisthe row index of the current cell

context_col If the context_control is atable then thisis the column index of the current
cell
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active_context The fully qualified name of the model object that invoked the action. If that
object isthe application, this will be the empty string.

context_event The name of the event the triggered the action

context_event_data A pointer to aL uatable containing any event data. The event dataisdifferent

for each event and is defined in the event definition.

A Luatype called ‘context’ has been defined inside Storyboard's custom Lua module 'gre' to represent the
mapargs object for the purpose of auto completion inside the editor. However since Lua is untyped by
default, a Doxygen comment describing the mapargs parameter must be added to a function in order to
get auto completion on it, as follows:

--- (@aram gre#cont ext napargs
function CBMyFunc( napargs )

-- | now have auto conpl eti on on napargs
end

Functions created by Storyboard will automatically be prepended with this comment.

Example of using context data:

--- (@aram gre#cont ext mapar gs
function CBGCet Context( mapargs )
print("Triggered by event : " .. mapargs.context_event)
print("Event was targeting : " mapar gs. acti ve_cont ext)
end

Passing Extra Parameters to Functions

Lua actions are identified using an action type of Lua and setting the specific Lua function and extra
parameters (if required) in the action arguments. Any extra parameters will be transferred directly to the
Lua function through first argument (a Lua table) and the data can be accessed by using the parameter
name as the table index.

--- (@aram gre#cont ext napargs
function CBUser Paraneter( mapargs )

| ocal p = napargs. paranmterl

print("ny_lua_func was passed : ".. tostring(p))
end

Lua Execution Environment

The Storyboard Engine Lua plugin provides a sightly different execution environment when compared
to normal Lua script execution.

Normally asingle Lua script serves as the starting point of script execution and all other scripts would be
included using the Luar equi r e() declaration. The Storyboard Lua plugin provides adlightly different
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loading behavior in that it will pre-load all of the Lua scripts contained in the scripts directory at engine
initialization time. The load ordering can be controlled by using the r equi r e statement to explicitly
order dependencies. Sincether equi r e mechanism is used to perform the loading, any project files that
use the same names as built-in Lua modules (i.e. table.lua, string.lua or io.lua) will generate aload time
warning indicating the potential load time resource collision.

A side effect of this early module loading and execution is that any Lua script that is located outside of
function blockswill have the opportunity to run before the application isfully initialized. This can be used
to seed early execution environments or load preferences before the Ul isin place and ready to render.
Alternatively, this early initialization is possible by binding acallback to thegre. i ni t event.

In addition to loading al of the script files in the scripts directory, the Lua plugin modifies the pack-
age.path variable and ;; default search path to automatically search the scripts directory.

A convenience variable, gre.SCRIPT_ROOT is pushed into the execution environment that contains
the path from the current working directory to the scripts directory. This variable can be used to locate
additional resource files or to include extra script directories in a manner that is relative to the overall
deployment bundle. Each seperate path is delineated by asingle';'.

print("Script base directory: " .. tostring(gre.SCRI PT_ROOT))

-- Look for additional nmodule files in the scripts/nodul es directory.
-- This will search the added directory first

package. path = gre. SCRIPT_ROOT .. "/nodules/?.lua;" .. package.path

Asynchronous Lua Support

The asynchronous L ua support is provided in two fashions:

Lua Action: To create an independent Lua thread in response to an action, the user can add an ‘async'
parameter to any existing Lua script and it will automatically create and run that action outside of the
main Ul thread.

LuaScript Thereisanew LuaAPI call grethread_create() that takesasingle parameter whichisafunction
to execute. This function will be executed and scheduled to run in an independent thread of execution.

Threads are created using the system's underlying native operating system thread support. Operations
are synchronized explicitly through locks in the Lua VM, however there is no explicit support for data
synchronization (i.e. mutexes, condition variables)

The suggested communication pattern for inter-thread communication is to use Storyboard 10 to inject
event data into the system. Thisis similar to the idea behind Lual anes or WebWorkers where inter-task
communication is based on message passing.

Threads will be hard-terminated at exit. Clients should establish their own protocol where a soft shutdown
isrequired to trigger any asynchronous threads to terminate.

Lua Debugger

The Storyboard Lua Debugger enables the developer to monitor the flow of execution of the Lua scripts
used by the Storyboard application. Using the debugger it is possible to step line by line through a Lua
script while examining the variable values that are being used by the Lua functions.
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Note

The Lua debugger is configured such that it can only be used with the simulator runtimes on the
host platforms that support Storyboard Designer. For assistance in configuring the debugger for
embedded targets, contact Crank Software support (support@cranksoftware.com).

The Designer debugging environment communicates with the application's Lua script plugin using net-
work sockets in a client/server model. The Storyboard application acts as the client and is controlled by
the Designer debug environment which acts as the server.

Creating and launching the debug server is an automated process. To configure Lua debugging it suffices
to take the following steps:

1. Create a Storyboard application launch configuration. This topic is discussed in more detail in the
chapter Chapter 11, Smulating your Application.

2. Enable debugging in the Storyboard Lua plugin
3. Launch the Storyboard application

The first two steps are part of a one-time configuration required to set-up the simulator launch configu-
ration. After the initial set-up, only the last step needs to be performed in order to launch an application
with the Lua debugger running.

When enabling the Lua debugger you may find it convenient to create a second launch configuration for
the same project with debug enabled. This will allow you to quickly switch from a development/debug
simulation to a standard simulation. To enable the Lua debugger simply check the Enable Lua Debugger
option associated with the Lua plugin options.

¥ Stoeybosed Simulator Configurations X

Create, manage, and run configurations S

X| B~ Hame | Animations.gde
1 Stcrybosrd Launch Parameters -, 7] Commen
~ Sreeyboard Smuliter €| Select Storyboard Application Model(s)
@ Animations.gde Prsjects Selected

1 Animaticns ¥ Animations.gde (Primary) ®
®Prgject

Steryboard Engine SDK:
C:\Program File: (E4)\ Software |_Engine\5.0.201 F021E1420windl-xd | | Browse...

£ Emable Lua Debugger
2] Use Default Debug Engine
Debug Engine:

Extra Engane Optiong: | -+

Steryboard Engine Command Line:
ine] v ~ogreio, channel= Animations ~clua, dbg= C\Program Files
| Designer g

..... gt simulator. 25002017
tus Anienations.ga

[sbengine] -
(xB8]\Crank_Software,
Q216191 Eures, )

Reyert Apply

Filter matched 2 of 2 items

? I =

Once the Lua debugger is enabled, run the Storyboard application the same as you would a normal sim-
ulation.

This will launch the Storyboard application and at the same time initialize the debug client within the
Storyboard application and the server running within the Designer environment. The two will connect
automatically over a network socket and your application should immediately begin running. To confirm
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that the connection has taken place and the Lua debugger is running, check the output console for the
following:

[E] Notes | & Console 22 =% b & r};@‘ﬂ"’@'."aﬁ
ImageRotation.gde [Storyboard Simulator Configurations] ImageRotation.gde
Debugger v1.1.@

Debugger: Trying to connect to 127.0.@.1:100€e ...
Debugger: Connection succeeded.

If you change to the Debugger perspective, the Debug view should look like this:

#® storyboard_workspace_project - Debug - ImageRotation/scripts/callbacks.lua - Storyboard Designer
Eile Edit Source Mavigate Search Project Run Window Help
Hle b -0 -EHOQCEER-in|» NRR|IRIS IR
‘45 Debug 2
v [J ImageRotation.gde [Storyboard Simulator Configurations]
p ImageRotation.gde
v :;". ImageRotation [Lua Attach to Application]
v (2 Debugging engine (idekey = luaidekey, port =10000)
v @ Running coroutine (suspended)
= dataset={} [ c:/users/jamie/storyboard_workspace_project/imagerotation/scripts/callbacks.lua:24 ]

Y ou are now able to start debugging your Lua code

The Luadebugger, when abreakpoint is activated will automatically switch to the Debug Perspective. This
perspective provides an alternative layout of views that are specifically related to debugging activities.

(w L3 -0 "BOCEER " >PUBIR D SRS =Gl = T GASoRY RO

1 Dukug KT 0| verablen £, % Breskponts| £ apravicns | %) interactive Concle
v O imagakctabangde [ftorbosnd bemtstcs Configurptepas]
o ation e
[l Atiach b Appbiatesn]
e (adeiey s beaidekey, poet 1 10000)
v £ Rusng tesentne tupended)

= detsstal) | &

Hame Vhot
v @ GlobalVwabies

) sorptscambacis

S e L rank e
© Comcle £ Ta
e i o amect 0 L0100 <.
Variables Variables are displayed in a hierarchical manner in the Variables

view. Global variables are displayed in a specia table and listed
asgl obal s whilefunction parametersand local variablesare dis-
played as top level elements. Strings and numeric values are dis-
played directly, while tables can be navigated by double clicking
their nodes and driving down.

Breakpoints Breakpoints can be placed directly in the editor for Luascript files.
Breakpoints can betoggled on/off by doubleclicking inthe margins
of the Luascript file where the execution should be stopped. While
itispossibleto place breakpointson all linesof aLuascript file, not
al lines are breakable due to the manner in which the Lua script is
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Stepping, Continuing and Termi-
nating

Lua Executables

executed. Declaration breakpoints may not resolve to an execution
stop point in the script.

Breakpoints can aso be enabled and disabled and removed by se-
lecting them from the listing in the Breakpoints view and perform-
ing the appropriate operation. It is aso possible to navigate to di-
rectly to the script source file from withing the Breakpoints view
by right clicking and selecting Go To File.

The Debug view providesalist of active debug sessions and the ex-
ecution stack trace when asession is at a breakpoint. Once a break-
point is hit, then it is possible to single step to the next line of code,
to continue the execution until the next breakpoint is encountered
or to terminate the application using the view's toolbar commands.

#% storyboard_werkspace_project - Debug - ImageRotation/scripts/callbacks.lua - Storyboard Designer
File Edit Source MNavigate Search Project Run Window Help

i H-O0-AILCEB A~ [ PUBNARR|IR L E

%5 Debug 2
~ 0 ion.gde [ Simulater C
41 ImageRotation.gde
~ (&, ImageRotation [Lua Attach to Application]
v i Debugging engine (idekey = luaidekey, port =10000)
~ ¢ Running coroutine (suspended)
= dataset={} [ ¢ /jami i\ :_projec i ript lua:24 |

Storyboard includes a few stand-alone L ua executables packaged for the convenience of customers who
are working with Storyboard in environments where it is possible to use shell programs to interact with
the environment, most notably Windows, Linux, Mac and QNX environments.

shlua Thisisthe standard Lua command lineinterpreter | ua that has been linked against the Story-
board Lua shared library | i bsbl ua. so. All enhanced Storyboard functionality that is not
associated with an Storyboard application can be accessed using this interpreter. This can be

specifically useful for creating test and simulation scripts that generate Storyboard 10 calls
usingthegr e. send_event API.

shluac Thisisthe standard Lua command line compiler | uac that has been linked against the shared
library | i bsbl ua. so. This utility can be used to pre-compile Lua script source files into
platform independent byte code for faster load times. This utility is invoked automatically
during a Storyboard Export if the Generate precompiled Lua selection is made in the export

configuration.
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The bytecode is platform independent and can be used the in the same way as non-bytecode
Luafilesby the Storyboard Engine at runtime. Note that currently, our Storyboard engine only
looks for .lua extensions, so if you would like to use bytecode files, make sure to give them
a .lua extension. Please be careful not to overwrite your Lua script files, because they cannot
be retrieved from the bytecode files.

To see the usage parameters just type 'sbluac’ on the command line with no other arguments.
usage: sbluac [options] [fil enanes].

Avai l abl e options are:
- process stdin

- list

-0 name output to file '"nane' (default is "luac.out")
-p parse only

-s strip debug information

-V show version information

-- stop handling options

A basic compilation to produce a bytecode file with the name luac.out, containing debugging
information, would look like this:

sbl uac input.lua

To name the output bytecode file something other than luac.out, use this:

sbl uac -o output.luac input.lua

To strip out debugging information, use this:

sbluac -s -0 output.luac input.lua
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Chapter 13. Working with C Callbacks
What are C Callbacks?

On resource contrained systems, you can reduce your memory footprint by using C instead of Lua. Typi-
caly, the systems that require this type of configuration are running with avirtual filesystem (VFS) and
are required to use the Storyboard Embedded Resource Header (C/C++) functionality of Storyboard. A
gra. ccal | back action isused in place of gr a. | ua action. In order to support faster development
cycles, it is possible to use the C callback plugin in dynamic environments aswell. The C callback plugin
needsto be pointed to the (dil/so) with the option -occallback,path=[path to lib]. Inthe non VFS case, if the
C callback action cannot find the requested function, it will fallback to Lua, to try and find afunction with
amatching name, thisisto allow developers to use Lua to implement functionality quickly, then migrate
the functionality into C once the desired behavior has been achieved.

C Callbacks on Windows

OnWindowsthe C callback dil must be compiled with the/ MD option to ensure that memory can be safely
passed from Storyboard Engine to your dil and back. Use __decl spec(dl | export) to ensure that
sb_ccallbacks can be accessed from the dil. Usually a macro is used for thisin order to support building
for other targets, as seen in the example below.

Example C Callback

Here'san example of how we could takethe Cl ust er | Osample application and replace the L uafunction-
ality with C. The action that istriggered by the cluster_update event should be changed fromagr a. | ua
toagra. ccal | back action, it should call the same function as before, CBUpdateEvent. This library
has adependency onl i bgr e.

ClusterlO_ccallbacks.h

#i ncl ude <stddef. h>
#i ncl ude <gre/gre. h>

voi d cbC usterUpdate(gr_action_context_t *action_context);
DLLExport const sb_ccal | back_t sb_ccal | backs[] = {

{ "CBUpdat eEvent", &cbC usterUpdate },
{ NULL, NULL },

1
ClusterlO_ccallbacks.c

#i ncl ude <stdio. h>

#i ncl ude <string. h>

#include "C usterl O ccal | backs. h"
#i ncl ude <Cl usterl O events. h>

#i f defi ned( GRE_FEATURE_VFS_RESOURCES)
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#i ncl ude <gre/ sdk/sbresource_vfs. h>
#endi f

voi d
cbCl ust er Updat e(gr _acti on_context _t *action_context) {
gr_application_t *app;
cluster_update_event _t *cl uster_dat a;
gr _data_uni on_t dat a;
voi d *event dat a;
i nt nbytes;

app = gr_context_get_application(action_context);
i f(app == NULL) {

return;
}
event _data = gr_context_get_event _data(acti on_context, &nbytes);
if (nbytes != sizeof(cluster_update_event_t)) {
return;
}

cluster_data = (cluster_update_event _t *)event_data;

nmenset (&data, 0, sizeof(data));
data.i 16 = cl uster_dat a- >speed;
gr _application_set_data(
app,
"speedonet er _content. speed. text",
GR_DATA_FORMAT_2s1,
&dat a

)

data.f32 = ((float)cluster_data->speed * (214.0f / 200.0f)) - 107;
gr _application_set_data(
app,
"speedonet er. poi nt er _speedoneter.rot",
GR _DATA FORVAT 4f1,
&dat a) ;

data.f32 = ((float)cluster_data->pm/ 10000) * 49;

gr _application_set_data(
app,
"tach_exterior.pointer_tach_exterior.rot",
GR_DATA_FORMAT_4f 1,
&dat a) ;

C Callback Export Labels

You can specify labels to be exported to your C callback header file as defines. In the properties view,
under Advanced, you will find the section called C Callback Export, where the label can be specified. This
field exists for Screens, Layer Instances, Groups, Tables and Controls.
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() Properties i B Outline jg Connector (7) Metrics 50 = O

Control: cup_lg_control

MName: | cup_lg_control | ~

. K322 A Y ¥: | 86 A Y

Sow 13 va  H13 va

¥ Advanced and OpenGL

Focus Index EIVA [ Active Stop Events [ Hidden
3D Rotation Angles:

OpenGL Shaders:

Vertex: | | e | <>

Fragment: |

C Callback Export:
Label: | CUP_LARGE |

O cirde | T Text | T Text |@|mage Rectangle | &y Fill | + %
Style: | Fil o v

In the above example, the following would be exported into the .h file.

#defi ne CUP_LARCE "size |l ayer.cup_lg_control"

Exporting C Callbacks

Storyboard will export stubs for C Callbacksin the form of a source file(.c) and header file(.h). There are
acouple different waysto generate these files. Through the C Callback Export Wizard, through the Model
Resource Header Export and from a command line application.

C Callback Export Wizard

The C Callback Export Wizard can be opened by right-clicking a .gde file in the Navigator View, Story-
board Export > Storyboard C Callback Action Code Export (C/C++).
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New ¥
Open
Open With ¥
B Copy
Paste
Delete

x

Move...

Rename...

Import...
Export...

WL E

Storyboard Export b

5
L]

Native |05 Application

Native Android Application (APK)

Storyboard Embedded Engine (GAPP)

Windows Standalone Launcher (EXE)

Storyboard Embedded Resource Header (C/C++)
Storyboard Compressed Package (SBP)

Refresh

wleay ]

Show in Remote Systems view

Storyboard Simulator

Profile As >
Coverage As ¥
Run As >
Debug As ¥
Profile As >
Storyboard ¥

Export Storyboard Design Report
Storyboard C Callback Action Code Export (C/C++)
Storyboard |0 Event Header (C/C++)

#OoP%xO
o: B m ) B

W

Team ¥

Compare With ¥

Replace With ¥
Validate

Properties

Remove from Context Ctrl+Alt+Shift+ Down
Mark as Landmark Ctrl+Alt+Shift+Up

The C Callback export wizard alows you to select the .gde file, and choose the output path for the c/c
++ and header files.

(©) Export C Callback Action C/C++ Code

Select Application Model

Select application file and export location

Select Storyboard Application Model:
5 Coffechpp_SBLite... Primary Model: | Coffesfpp.gde ~

Select header file export destination

Header File: | CoffeeApp_ccallbacks.h V| Browse...

Select C/C++ file export destination

C/C++ File: | CoffeeApp_ccallbacks.c v| Browse...

The exported .h file will contain al the C callback export labels given to model objects in your project
as defines. The exported .c file will contain function stubs for all the C callback functions used in your
application. Keep in mind that this export will overwrite anything you may already have in your file, so
you should not point the exporter to your working copy.

C Callback Command Line Export

All of the Storyboard executableswill belocatedinthe PATH _TO | NSTALL/ St or yboar d_Desi gn-
er/ st or yboar d directories, though on each desktop platform they are named slightly differently
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Windows:

....lStoryboard. exe -application comcrank. gdt. ui.ccallback. application.ccall backe
nodel =<Pat hToGDEFi | e> c=<Pat hToCFi | e> h=<Pat hToHFi | e>

Mac:

....lStoryboard. app/ Cont ent s/ MacOS/ St or yboard -application
com cr ank. gdt . ui . ccal | back. appl i cati on. ccal | backexport
nodel =<Pat hToGDEFi | e> c=<Pat hToCFi | e> h=<Pat hToHFi | e>

Linux:

....lStoryboard -application comcrank.gdt.ui.ccall back.application.ccallbackexpor
nodel =<Pat hToGDEFi | e> c=<Pat hToCFi | e> h=<Pat hToHFi | e>

Note: Storyboard requires adisplay, so to run in atrue headless environment a Virtual frame buffer needs
to be setup.

Xvfb :1 -ac -screen 0 1024x768x8 export DI SPLAY=: 1
....lstoryboard -application comcrank.gdt. ui.ccall back.application.ccallbacke
nodel =<Pat hToGDEFi | e> c=<Pat hToCFi | e> h=<Pat hToHFi | e>

Wherethenodel isthe path to the Storyboard Designer model file. Thismodel filewill be used to search
for aexport configuration. The conf i gur at i on parameter specifies the configuration name. If thisis
provided then only the configuration with that name will be used in the export.
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States

What are Design States?

Design States are avisual representation of screen which isin adifferent state, because data has changed.
A Design State may represent a screen after running an animation or a set of data changes. Design States
allow usersto communicate how a screen might change during the normal execution of your application.

In the screenshot below, we have the default Screen on the left and the Design State on the right. This
Design State represents what the screen will look like if the user selects the fan toggle button.

GRS A s 6o G A e 8 o

LON |

Design States enable the user to work with content that may not be visible by default. In the example
below, the Design State 5DayState has a single argument which is the show_5_day animation, thisis a
representation of how the screen will look when a user pressesthe "5 DAY FORECAST" button.

tarTmant

S oRank B

5DAY | 1)
FORECAST WEATHER

Model elements cannot be added/removed from Design States, these operations are always global. Remov-
ing a control, will remove the control from the application. Design States are limited to making changes
that can also be made at runtime, this means setting internal model object attributes (x, y, width, height,
hidden) and changing Storyboard variables.

Creating a Design State

There are several waysto create new Design States.

* Add > New > Design State
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New Design State

Select a name for the new Design State

Design State Mame: | DesignState

» Keyboard shortcut CTRL+N+D (Windows/Linux), COMMAND+N+D (Mac)

* When we right-click on an existing Design State and choose Add > New > Design State, you will be
given the option to create a Design State from the current Design State, thisis effectively going to copy

the current Design State.

New Design State

Select a name for the new Design State

Design State Name: | DesignState
Copy Design State (Info)

Editing a Design State

Master/State Context

Once a Design State is added to the application, a new button will appear at the bottom of the Storyboard
Editor. Thisisthe Master/State context selector. This button is responsible for determining what informa-
tion is shown in the Properties View and Variables View, as well as how changes will be applied to the
model.

| 0 State Context |

0 Master Context

This button also shows up in the Storyboard workbench toolbar.
DoocelOlEEam

Doocel@EEam

Master Context and State Context can be thought of as Global and Local contexts.

e Whenin Master Context, changes made in the Storyboard Editor, Properties View or Variables View
will affect the global state, the regular Screen and all Design States that do not specifically override a

value will inherit the change.

* When in State Context, changes made in the Storyboard Editor, Properties View or Variables View
will affect only the currently selected Design State. The exception to this is changes made to elements
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on the regular Screen will till be propagated to all Design States that do not specifically override the
value, since changes to the regular Screen will always be global.

Storyboard Editor

Changes made to model objectsin a Design State will automatically add the changes to the Design State.
Changes to internal model object attributes such as X, y, width, height and hidden can be made directly
through drag and drop operations as is typica when working with the Storyboard editor. The primary
difference with the introduction of Design States is depening on your current Context M ode the changes
will either be applied globally or locally.

Keep in mind that additions and deletions are always global operations.
Properties View

When in State Context thetitle at the top of the Properties View will be green and marked with a Design

State icon. All properties that are changed in a Design State will be highlighted green and styled in bold
text.

@ Properties 53 io 504 =

0 Control: background (Metal1BGState)

MName: | background

X |0 wa ¥ |0 va

© W s00 A H:| 480 va

» Advanced and OpenGL

¥ Render Extensions

@ Image | + x

|image5_a'bg_meta|_1.png | w3
Name:

${controkimage}

When in State Context, changing a property that does not have a variable bound to it will open the fol-
lowing dialog:

l There is no variable bound to this property so you must choose one of the following:

Switch to Master Context Create New Variable

The purposefor thisdialog isthat Design States can only change propertiesthat can be changed at runtime,
in the case of render extensions, only properties with variables bound may be changed at runtime.

« If the change isintended to be a global change, then the user will select Switch to Master Context.

« If the user actually wantsto remain in State Context and change the specific Design State, then creating

a new variable will allow changes to be made specificaly to the selected model object in the context
of the current Design State.

Variables View

When in State Context, variablesthat are changed in aDesign Statewill be styled in bold inthe Variables
View.
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Images ‘@ Actions <> \ariables i1 {f& Animation Timeline o X8| &R =
background (Contral)
Variable Filter:

Variable Name Value Model Element Event L

&> grd_findex ] background
& grd_height 480 background
'e» grd_hidden false background
‘s grd_opaque true background
& grd_width 800 background
< grd_x o background
o grdy ] background
& grd_zindex 0 background
< image images/bg_metal_1.png background

Manually Editing Design States

When we select a Design State from the Application View or from the Storyboard editor, the Properties
View will be populated with the Design State and it's arguments.

O Design State: InfoState (InfoState)

MName: |InfDState |
Animation: =
S{appithermostat_layertemp_valuetext}): =]
S{app:ithermostat_layertemp_scale.text): =
H +
<>

Animation Arguments
A Design State can be made up of several arguments, any number of which may be animation arguments.
Just like animations at runtime, Design State animation arguments can specify acontextinwhichtorun. To

specify acontext, choose the | = button of an animation argument and select Choose Animation Context,
animation keyswhich are context specific (i.e. ${ control:.. or ${ layer:..) will beresolved with the specified
context.

Variable Change Argument

Variable changes are simple key-val ue assignments. The most appropriate editor for the specified variable
will be shown in the properties view such as an RGB editor for color variables or an image selector for
image variables. At this time, context based keys are not supported so all keys must be fully qualified
paths to variables.

Removing Changes From Design States

There are several ways to remove a change from a Design State.

* WithaDes gn State selected, in the Properties View, click the menu button |= | beside one of the Design
State arguments and select * Remove Animation or Remove Variable Change.

» FromthePropertiesView in State Context, right-click on aDesign Stateicon on aDesign State property
(bold label, highlighted in green) and select Remove From Design State.

¢ For interna variables:

E‘l.lp ha: VA
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* For user variables:
) | images/bg_metal_1.png |

Name:

${controkimage}

» FromtheVariablesView in State Context, right-click on aDesign State variable (bold label) and select
Remove From Design State.

[ Images ‘@ Actions <> \ariables i1 |{f& Animation Timeline «  NewVariable... o XS Qe = O
background (Control) e

Variable Filter: Bind Event

Convert To Table Variable

Variable Name Value Event L

& grd_findex 0 ™ @
b el Copy Path

"es grd_hidden false - )

‘& ard_opaque true Paste Variab

< grd_width 200 % Delete Data Variable

& ord_x 0 A
£ @ Remove From Design State
< grdy 0

& grd_zindex 0

« image images/bg_metal_1.png

When removing avariable from aDesign State, the following dialog will appear, listing all the arguments
that will be removed from the Design State.

@ Remove From Design State

Remove From Design State (InfoState)

Remove the following Design State arguments?

Design State Arguments:

HAnimation (info)
f, S{app:main_nav_layer.demo_control.grd_y} (30)

Hiding/Showing Design States
All Design States

When not actively working with Design States, they can all be hidden instantly. Toggling Hide All Design
States will override the visibility of Design States so that none are visible. Toggling Show All Design
States will restore them to their previous visibility, those Design States that were individually hidden will
remain hidden.

¢ CTRL+D (Windows/Linux), COMMAND+D (Mac)
» View > Hide/Show All Design States

* Inthe Storyboard editor , right-click and select View > Hide/Show All Design States

Individual States

Individual Design States can be hidden/shown in the Application Model View. Y ou may want to hide all
the Design States that are not related to the current task you are working on. Visible Design States will
have an effect on the performance of the GDE Editor. By hiding Design States, the Storyboard editor has
less drawing to do, so it will beinherently quicker.
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Converting a Design State

Design States can be converted into either an animation or into a named data change. To convert aDesign
State, right click on a Design State in the Application Model View, under Convert To... there are three
options:

1. Animation an animation will be created with al steps having a duration of 500 ms for numeric data or
Omsin the case of strings or booleans.

2. Data Change a named data change will be created. Animations are 'flattened' such that only the fina
values will be included in the data change.

3. Design State when converting a Design State into a Design State, all animations arguments will be
'flattened' and included in the new Design State as a series of variable change arguments.

Animation Preview with Design States

One useful feature of Design Statesisthe ability to create acustom starting point for the Animation Preview
tool. Some animations have aforward and areverse animation. With Design States, the Animation Preview
tool can be instructed to begin the preview from a particular Design State as the starting point. In order to
specify which context to use for the Animation Preview, thereis a Design Context field, shown below.

2 images ‘B Actions <> Variables @ Animation Timeline 2 S IEEa B ¥F ==

B Ansmation: | hide_mon_to_fri - 1400ms & 30fps ~ IO:;—.;:\ Centext: | Therrmestat & |

Duration: 15 400ms

Opening the Design Context dropdown and selecting More Model Elementswill openthefollowing dialog,
which is used to select the specific context in which to run the animation. The selected model object may
bein aDesign State, or may be the Design State itself.

The current animation ishide_mon_to_fri which isthe reversed animation of show_5_day. In this sample,
wehaveaDesign State that representsthe show 5 day animation, 5DayState, by selecting it asthe starting
point for the Animation Preview, wecan preview hide_mon_to_fri starting fromtheend of theshow 5 day
animation.
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Aodel Element

Select a Model Element

Use the filter to restrict the names of the model elements displayed

MName Filter: |

w D Thermostat (800 x 450)
home_sc

fan_sc

filter_sc

settings_sc

(AL

weather_sc
£ main_nav_layer
£33 weather_layer
£33 weather_Sday_layer
€23 weather_current_layer
£ wood_metal_layer
v 0 Design States
[ 5DayState
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Custom imagery enhances the presentation of arich user interface. A significant portion of a Storyboard
application's user interface objects are made up of custom visua elements. The Designer environment
works hard to ensure that the management and use of those imagesis as flexible as possible.

Images are applied to a Ul design using the image render extension. The image render extension uses
its name property to identify an image file (png, jpg, bmp among others) that is to be rendered when the
control is redrawn. The name of thisimage file is generally relative to the project root and by convention
islocated in the i mages directory of the project. Like al properties, the name field can be bound to a
variable in order to make it dynamic and changeable at runtime. The Storyboard Samples > Animation >
ImageRotation and Thermostat (among many others) demonstrate how images and image properties can
be manipulated to provide different visual effects.

Any image content that isdirectly inthei mages directory of aproject will beloaded into image selection
diaogs and made readily available to the user. Since thei mages directory is part of the filesystem, it is
relatively straightforward to add content into it, however Storyboard also provides some import facilities
directly within the Designer environment:

« Directly placing images into your project'si mages directory. This can be done using copy and paste,
drag and drop directly to the underlying filesystem folder or into the folder within the Designer envi-
ronment.

» Animage may be dragged and dropped from your filesystem directly into the application editor. When
this happens the image will automatically be copied into thei nages directory and then a new control
and image render extension will be created where you dropped the image.

* The Images View has functionality to import images using a toolbar icon. Multiple images may be
imported at atime.

» The Image Selection Dialog. Thisis the dialog associated with the Name property of the image render
extension. By default this dialog will show you the currently available images, but if you need to bring
in anew image then there is an import button within the dialog.

The Image Selectiondialog is presented when creating a new image control or when we are selecting to
change the Name property of an image render extension. The primary difference between creating a new
image control and changing the name property on an existing image render extension is that only newly
created image controls will have the option to Resize the control to the image dimensions. This option
allowsyou to drag out an areafor a control but then properly fit the control to match the size of an image.

Image Rotation
Rotate At Center

Storyboard image render extensions have an option to facilitate the rotation of an image at the center of
theimage. For images that are not scaled, this option behaves exactly as one might expect it would and as
the rotation property is changed the image rotates accordingly.

When an image is scaled and there is need to rotate it the rotate at center provides an automatic scaling
facility that may not be what you are expecting. In these situations the selection of rotating at center or
selecting a custom rotation co-ordinate and making it the center of theimage will provide different results.

In all situations, the option to rotate at center works best with the image render extension alignment con-
figured center-center as such:
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¥ Alignment
+ = +
I IR 0 EIRp

The rotate at center option uses a specific transformation path that will scale the image to fit the original
size of the render extension after the rotation has taken place, this means that asit is rotated, it will be
scaled to fit into its original bounds.

Rotate

Scale

Rotate At Custom Point

The option to use custom rotation points works well with scaled images. Theimagewill be scaled tofit its
render extension bounds before being rotated and the image rotation will be performed without modifying
the size of the image on screen.

Scale Rotate

In order to see the visual representation of the custom rotation point in Storyboard Designer, a render
extension must have 'Rotate around center of control' disabled and must either have a non-zero rotation
angle or must have a variable bound to the rotation property of the render extension. Hovering the mouse
cursor over the crosshair will display the name of the render extension and the position of the rotation
center point. Changes made to the rotation center x and y in the Properties View will be reflected by the
crosshair in the editor.

Clicking on a control with a visible center rotation point crosshair will enter the control into direct edit
mode. Upon entering this mode, the center rotation point crosshair will change to indicate that it isin
direct edit mode and the mouse cursor will change to indicate that the point can be dragged. Direct edit
mode allows you to drag the center rotation point crosshair within the bounds of the control, the center
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rotation x and y properties will be updated to reflect changes to the crosshair position. When multiple
image render extensions which are rotated at custom points exist on the same control, only the topmost
render extension's crosshair will become active in direct edit mode.

100

km/hr

Render Extension: speedometer_needle
Center Rotation: (217.0,217.0)
.
-6°

Overcast
Partially Cloudy

When images are rotated dynamically at runtime, there israrely a one-to-one correspondence between the
original source pixels and the destination pixels so some level of interpolation, or mapping, is going to
occur. There are many different algorithms for thisinterpolation each of which trades visual image quality
for the cost of the computation to perform the interpolation. This trade off can be adjusted globally by
configuring the qual i t y render manager option for sbengi ne, with Storyboard defaulting to a higher
visua quality mid-CPU cost option. On OpenGL based rendering platforms, another option that can have
an equally significant impact onthevisual quality of rotated imagesisthenul t i sanpl e render manager
option which controlshow the edges of image textures are blended with one another. Higher multisampling
means smoother edges and lower multisampling resultsin more jagged edges.

Alpha and Transparency in Images

Since much of a Storyboard Ul is composed of images, the format and organization of those images can
have adramatic impact on performance. One of the key performance issues related to image rendering and
composition is the use of full or partial transparency. Large areas of full transparency can result in may
CPU or GPU cycles consumed needlessly traversing pixel areas. Similarly images that are fully opagque
but in aformat that indicates they may have some level of per pixel level transparency can be optimized
at Design into a different format. Image format optimization and consolidation is covered in more detail
in the optimization chapter of this manual.

Creating Scalable 9-Patch Bitmap Images

9-Patch is technique used to scale an image in such a way that the 4 corners remain unscaled. The four
edges are scaled in one axis and the middle is scaled in both axis. 9-Patch support has been added to
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Storyboard Designer to make scaling images on embedded applications easier. Instead of having multiple
button images of various sizes, customers can now have oneimage that scales and maintainsimage quality.

—_—

resize

9-Patch images can be designed and edited directly inthe Storyboard Design environment. Y ou can quickly
analyze and convert existing large or scal ed image content to 9-Patch format to achieveimmediate memory

and runtime performance improvements. In order to be converted to 9-Patch, the source image must have
full 32 bit color depth.

Multi-Frame Animated GIF Images

While Storyboard animations [#ww_animations] provide a very power mechanism to create custom inter-
actions, simple single image animations can be created using using the industry standard animated GIF
format. Simply reference the animated GIF filein the standard image render extension and when theimage
is rendered for the first time it will start running the frames of the image. In the current implementation,
animations specified as an animated GIF will loop forever. To stop the animation, change the image ref-
erence to a non-multi-frame image or mark the control as hidden.
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Chapter 16. Working with Text

Storyboard gives you the ability to create and control text content with the text render extension. This
render extension offersasingle styled text display with optionsto control the text alignment, text overflow
behaviour along with line and inter-character spacing. The text will be rendered using the font and point
size selected in the property panel.

Storyboard uses standard TrueType (*.ttf) and OpenType (*.otf) font files and includes a number of com-
mercialy redistributable fonts. As these distributed fonts are selected and used the font will be copied to
thef ont s directory of the project. To use a custom TrueType or OpenType font in your application you
just haveto copy thefont fileinto thef ont s directory of the project. Oncethe font is parsed and analyzed
it will show up for selection and use in the Font property selection.

By using the font files directly Storyboard offers developers total control over what resources are used
on the embedded system. For example a system that uses a specific font for only numeric elements can
be edited to remove all other glyphs. Similarly several different fonts can be merged together to provide
broader language support for aparticular product. The editing of these font files can be done with standard
commercia editing tools such as Font For ge or TypeTool among others.

To support internationalization and broad character support, Storyboard uses UTF-8 encoding universally
for al text rendering. Aslong as the selected font contains support for the Unicode code points described
by the encoding, Storyboard will be able to display the content. Support for advanced bi-directional text
layout is provided by third party Crank Software partners and is discussed in more detail in Text Shaping
and Layout..

There are times when you will want to make formatting choices on your text based on the content you
are displaying. Situations like this usually come up when dealing with internationalization and handling
languages that have more characters than can be displayed or require asimple layout re-ordering to be dis-
played right to left. In these cases Storyboard provides you with waysto gather metrics about the text being
displayed through the built in Appendix A, Storyboard Lua APIthe section called “gre.get_string_size”
With thefunctionality provided by the Lua APl you can chooseto do thingslike reduce thefont size of your
text if the language you are displaying is more verbose. The Scrolling Text sample provides an example
of how to use this Luatext API to size and measure text and adapt it to a particular display environment.

Rich Text Styling and Markup

Along with standard text support, Storyboard also supports the use of rich text. Therich text render exten-
sion alows the user to use a subset of HTML/XML tags to define the text formatting.

Table 16.1. Supported Rich Text Tags

NAME DESCRIPTION TAG OPTIONS
Paragraph The <p> tag specifies a|<p> </p> style - Set of attributes
paragraph. that define how to style
the text.
Span The <span> tag is used|<span> </span> style - Set of attributes
for styling text. that define how to style
the text.
Bold The <b> tag specifies|<b> </b> None
bold text.
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NAME DESCRIPTION TAG OPTIONS
Italic The<i>tag specifiesital- | <i> </i> None
ic text.
Underline The <u> tag specifiesun-| <u> </u> None
derlined text.
Break The <br> tag specifies a| <br> or </br> None
line break.
Non-Breaking Text The <nobr> tag specifies| <nobr> </nobr> None

text that can't break.

Font File This is used to specify a|<style> @font-face| 1. font-style - Defines
font face for a font fam- |{ font-family: ro-| how the font should
ily (local file only, true-|boto-bold; src:|  be styled. The values
type fonts only). url(file:fonts/ "oblique" and "italic"

roboto_bold.ttf') } </| are treated the same,

style> this specifies the font
as italic. Default is
"normal”.

2. font-weight - Defines
the boldness of the
font. Only support
value is "bold", oth-
erwise it's treated as
“normal”

Ordered Lists The <ol> tag is used to|<ol> </ol> style - Set of attributes
define an ordered list. that define how to style

thelist.

Unordered Lists The <ul> tag is used to|<ul> </ul> style - Set of attributes

define an unordered list.

that define how to style
thelist.

List Items The <li> tag is used to|<li> </li> None
specify alist item.
Table 16.2. Supported Style Attributes
NAME DESCRIPTION ATTRIBUTE NAME |PARAMETERS
Text Color The color attribute speci- | <p style="col-|Color can be a color

fiesthe color of the text.

or:red;">This is a
paragraph.</p> or <p
style="color:#F-

FO000;">This is a para

graph.</p>

name (ie. "red", "blue")
or a hex vaue (ie
"#FF0000")

Background Color

The  background-color
attribute specifies the
color of the background
behind the text

<p style="back-
ground-color:red;">This
is a paragraph.</p>
or <p style="back-
ground-col or:#F-

Color can be a color
name (ie. "red", "blue")
or a hex vaue (ie
"#FF0000")
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NAME

DESCRIPTION

ATTRIBUTE NAME

PARAMETERS

FO000;">This is a para
graph.</p>

Text Alignment

The text-align attribute
specifies the aignment
of the text block.

<p style="text-
align:left">Left Aligned
</p>

1 left - Left judtifies
text.

2. center - Center justi-
fiestext.

3. right - Right justifies
text.

Vertical Alignment

The vertical-align  at-
tribute specifiesthe verti-
cal alignment of the text
withit'sline.

<p style="verti-
cal-align:top;">Top
Aligned</p>

1. top - Alignstext at the
top of theline.

2. baseline - Aligns text
at the baseline.

3. bottom - Alignstext at
the bottom of theline.

Font Family The font-family attribute| <p style="font-fami- | Name of the font family
specifies the font family |ly:roboto-bold;">This is|to use.
to use. a paragraph.</p>

Font Size The font-size attribute|<p style="font- | Text font size, point size
specifies the size of the|size:24px;">This is a|syntax only.
font. paragraph.</p>

Left Padding The left-padding at-|<ol style="left- | Number of tabsto usefor
tribute specifies the left|padding:0"> list padding.
padding of thelist.

Example Rich Text

<styl e>

@ont-face {
font-famly: r
src:
}
@ont-face {
font-famly: |
src:

}

</style>

obot o- bol d;

i ght;

url (' file:fonts/Roboto-Bold.ttf")

url ("file:fonts/Roboto-Light.ttf")

<p style="text-align:left">Left Aligned </p>
<p style="text-align:right"> R ght Aligned </p>
<p style="text-align:center"> Aligned Center </p>

<p> <b> <u> |
<i> |
| ong

am Bol d </u> </ b> <br>|
amitalic </i> This long text should not

t ext shoul d not

br oken up. </ p>

<p>
<ol >
<li>item1l </

li>

shoul d be on ny own line <br>
be broken up. This
be broken up. This [ong text should not
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<li>item2 </li>
<li>item3 </li>
</ ol >
<ul >
<li>itemA </li>
<li>itemB </li>
<li>itemC</li>
</ ul >
</ p>
<p style="font-fam|y:roboto-bold" > Roboto Bold </p>
<p style="font-famly:light"> Roboto Light </p>
<p style="font-size: 50px"> 50px </p>
<p style="text-align:right">right aligned <span styl e="col or: bl ue">
conbi ned wi th bl ue</span></p>
<p style="text-align:center”">m xed styles: <span style="font-famly
: robot o- bol d; col or: bl ue">bl ue and bol d</ span> or <span styl e="col or
sgreen"><i >Green italic</i></span></p>

Translation and Internationalization

Storyboard makesit simple to translate and internationalize the text content of your application. Dynamic
text content istreated the same as any other dynamic content that isrendered to the display. Within the text
render extension, the trand atable content should be associated with avariable. Any changes that occur to
that variable, will trigger a screen re-draw to occur if that variable is being used in the current display.

SRR o = o o = P L & e O o | G ok o ‘HOm

# Translation.gde &1 = 0 |[Q Properties 52 5% Outline

Alg
Flightinfo_screen ] {\Costrot

MName: | distance_title

Flight Information

¥ Dimensions |
x|
T S w::agz
Distance to Destination
. - . TT
Time to Destination ST
= = : ot | Distance to Destination
5 mages "8 Actions <> Variables 53 . & Animation Timeline sx|sabfite = o) A [255
distance_title (Control) m

Variable Filter: Font: Roboto Condensed
Variable Name Value Model Elernent Event

N Line Height: | 100
o tet Distance to Destination distance_title :

[ Undestine

Changes in string content of variables is automatically reflected in the user interface to those locations.
This makes the trandation activity significantly lesslabour intensive, asit isonly required to identify text
strings that are statically declared (ie not bound to a variable) and convert them to be associated with a
variable. Thisvariabletotext string association formsthe base of Storyboard'sinternationalization support.
In order to change the Ul to reflect a new language one has only to update the text variables with the
appropriate UTF-8 encoded text strings.

There are many different ways to organize the association of language to text strings and then the associa-
tion of thosetext stringsto user interface variables. Storyboard does not impose any particular method, but
generally speaking there are two main techniques that can be considered to accomplish these associations.

One method isto simply keep track of all of the text variables being referenced and for each variable have
the trandated string stored. This means that if | had a control, for example named mybutton on a layer
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named mylayer, with atext render extension whose text property was associated with a variable (ie my-
variable) that our language database would store the the fully qualified name, mylayer.mybutton.myvari-
able, along with the value of the string, perhaps "Hello". Thistechnique is simple and workswell for small
applications where there is not alot of duplication of text content. The sample Trandation demonstrates
this technique being used in conjunction with multiple independent comma separated value (CSV) files
containing the language database information. Early versions of Storyboard provided a minimal level of
automation to help manage these mappings.

A second technique provides a more scalable approach to trand ated applications and is recommended for
sophisticated trandation and internationalization applications. Instead of having each Ul instance of text
declare alocal variable al tranglated text refers to a single trand ation namespace with unique text strings
identified by uniqueids. This centralized approach allows unique text stringsto be declared once and more
easily alows for contextualized tranglations to be differentiated from one another. The sample Transla-
tionUsingld demonstrates this technique and is supported within Storyboard Designer with automation
tools that more easily integrate into workflows supported by text translation professionals.

The TranslationUsingld and Translation samples can be imported into your Storyboard Designer work-
space viaFile > Import > Storyboard Sample.

In some circumstances, most notably with non-latin character sets, it may also be a requirement to dy-
namically change the fonts being used to map to an alternative font that provides the appropriate glyph
support for the characters being rendered. Additionally it may be that a change in translated text requires
additional properties to be adjusted, such as font point size or control dimensions, to accommodate the
new tranglation. These can be adjusted as a straightforward change in value of a Storyboard variable. This
is exactly the same technique that is used for translated text, the difference of course being that rather than
changing text string values, the changes are to the font name or point size or numeric property of acontrol.

Text Translation View

Storyboard Designer contains a view specifically designed to assist with the process of converting and
managing translated text using the common translation namespace technique mentioned above. To open
the Text Tranglation view select Window>Show View> Text Tranglation.

Show View ‘a Actions
Perspective /= Animation Timeline
Navigation ] Application Model

Bring All to Front T Components
io Connector

Images

(M) Metrics

= Navigator

Notes

9= Outline X#QO
° Problems \$8Q X
() Properties

Text Translation

<> Variables

Other... Y&GQ Q
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The Text Trandation view shows the text and trandlation content for projects that have identified them-
selves as having a trandation database. For information on getting started establishing a translation data-
base, refer to the section Translating a Storyboard Application [#howto_trandlate].

For example, looking at the Text Trandlation view when then TrandlationUsingld project is selected will
show three areas of content.

Sl images “a Actions <> Variables (@ Animation Timeline (I Text Translation £3 c§|flg == @
Language: _english B extract Text ..
[“Toxt Roferences | D5

Contral ~ D Current Text Clipped
1 altitude_title 3 Altitude Neo
'\ dest_time_title 2 Local Time at Destination Mo
L1ydistance_title L Distance to Destination No
(1) sereen_title 1 Flight Information Mo
(1) speed_title 4 Ground Speed Mo
(1) time_title 6 Time to Destination No
Filter: Text Type: Static Variable Translated

The Text References tab of the Text Tranglation view shows all of the text references in text render ex-
tensions that have been detected in the project. This includes text references that are static (not bound to
variables), already associated with variables or associated with variablesin the translation namespace. The
filters at the bottom of the tab can help reduce the content displayed. This tab is the primary area where
you would manage the associations of text in the application with translated values. Right clicking on any
of the text entry fields will show amenu of choices:

Trandate... This will perform a lookup of the text string in
the translation database. If a value is found then it
will be used, otherwise a prompt to create a new
text translation entry will occur. This optionisonly
available for non-translated content.

Synchronize Selection This is used to synchronize the value of the current
selection with other language values using the same
key. This can only be performed on translated con-
tent.

Switch Trandation ID Thisis used to switch an existing trandation to an-
other tranglation and is used when there are multi-
ple tranglations with different contexts of use, or to
change the trandation id to something different en-
tirely. Thiscan only be performed on translated con-
tent.

Remove Trangdlation Thiswill removeatranglationid mapping and revert
thevalueto astatic string or local variable. Thiscan
only be performed on trandlated content.

F& images ‘@ Actions <> Variables {& Animation Timeline C Text Translation £3 ¢ B == 0O
Language:  english B Extract Text ...
Text References  IGETIZRY Translation IDs

Variable ~ Current Value
<» Primary_text_font Reboto Condensed

Filter:
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TheAttributestab of the Text Translation view showsall of the non-text variablesthat are being tracked and
adjusted in association with language changes. Unlike text references, these variables must be manually
added but can include both user defined variables, such as font names or point sizes, and model internal
variables, such as a control's position or size. This tab is the primary area where you would manage the
associations of variables, but it is possible to add variablesto the trandlation view from the Variables view
or Application Model by right clicking on an existing variable and selecting Add Translation Variable.
Within the Attributes tab, right clicking on any of the text entry fields will show a menu of choices:

Add Variable To Translation This will open a variable selection dialog allowing
you to manually select variables that have already
been defined within the model to be associated with
atranglation language change.

Update Translated Variable Thisis used to synchronize the value maintained in
the attribute database for the current language with
the current value used in the Ul. This is a handy
option to use when you want to interactively work
through a set of language translations and make Ul
adjustmentsinteractively and save the current value
as shown in Designer.

Synchronize Selection Similar to the the functionality in the Text Refer-
ences tab, this allows the synchronization of values
for afield across multiple languages.

Remove Trandation Thiswill remove the association of avariable asbe-
ing changed when a language changes. This change
is propagated to the trand ation attribute database.

Images ‘@ Actions <> Variables (& Animation Timeline C¥p Text Translation & @ 8 =0
g ) et

Language: english Ed  Extract Text..

Text References  Attributes  IETEIEITRsE R

[1+] ~ Text Description

(==} Flight Infermation

[=5F] Local Time at Destination
[=-1] Altitude

(=T Ground Speed

(=511 Time to Destination

(==L Distance to Destination

Filter:

The Trandlation IDs tab of the Text Translation view shows al of the trandation identifiers (ids) for the
current trandation set and the value of those ids for the currently selected language. Trandlation ids that
are currently referenced and in use are shown in bold. At this time Storyboard does not offer support for
the editing of these database values from within Designer but suggests that the values be edited in their
source database, for example the comma separated value (CSV) file in the translations directory.

Translating a Storyboard Application

Many user interfaces do not start out with trandation as a primary concern. Translation and internation-
alization of a Ul isfrequently an activity that occurs after the main user experience issues have been ad-
dressed and a workflow established in a primary language.

When the Text Trand ation view is opened and no transl ation database has been associated with the project,
then what you will see will be an empty view prompting for atranslation database to be created:
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mages Actions <> Variables {[§ Animation Timeline (lp Text Translation 23 (,)j B'u |
Language:

Mo Text Translations Available

Create Translation Database

To get started tranglating your application, create a binding to atranslation database where the text strings
for the application in the default language can be stored along with any additional attributes that need to
be considered as part of the internationalization effort for this application. Create thisbinding by selecting
Create Translation Database which will open a New Trandlationwizard:

[ ] L ] New Translation

Translation Database

Select the translation database style and input

° Create New Translation Database
Database Format:  Single File CSV w

A single comma separated (CSV) file with multiple celumns for each variation

Use Existing Translation Database
Database Source:

The content of this file will be copied to the project's translations directory.

Next > cance! (I

Currently Storyboard Designer only has the ability to interface with comma separated value (CSV) mul-
ti-column language files. In these files, commonly used by trandators in programs such as Excel, asingle
column contains a unique identifier, then subsequent columns contain the different language values for
that identifier. For example:

I D, Engl i sh, French, Spani sh
1, Hel | o, Bonj our, Hol a

If atrandation database such asthisis aready available, then you can select it in this dialog, otherwise a
new onewill be created for you. Thesefiles contain thetext string information used for different text values
in different languages. It is frequently necessary to also change non-text attributes that are Storyboard
specific so these attributes are maintained in a separate database file using the same organization but
instead of unique identifiers the fully qualified path to the Storyboard variable that should be changed is
used instead:

I D, Engl i sh, French, Spani sh
Layer. Control .grd_w dt h, 192, 310, 192

These files are stored in the t r ansl at i ons directory of the project with the name(s) that you have
provided.

Once atrandation database is established, then thefirst thing to do isto run an analysis of the current user
interface and to establish trand ation mappings for the text content that is present in the default language of
the application. This can be done on afield by field basis using the entries in the Text Referencestab or a
full analysis can be performed using the Extra Text option. The Extract Text button in the Text Trandation
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view scansthe all text field references and presents adialog that allows the user to select and approve the
automatically identified translations and to create new text translations for fields that do not aready have
atrandlation entry. Thistool significantly helps bootstrap the trandation process.

After this bootstrapping, the trand ation databasefile (default t r ansl at i ons/ t r ansl ati ons. csv)
can be provided to text trandators or linguists to populate with new language entries. For more details
on the best practices for editing these files to create UTF-8 encoded text strings, refer to the next section
Creating and Editing Translation Content CSV Files [#ww_utf8csv]. If the translation database file is

replaced in the project and the project re-opened, then the new language values will automatically become
available for use.

Creating and Editing Translation Content CSV Files

We have explored two tools for editing and creating transl ation content, Microsoft Office and Open Office
Calc. Both tools are able to save UTF-8 encoded (csv) files.

Micr osoft Excel (Office 365 Version)

Microsoft Excel is apopular spreadsheet software solution that is widely adopted in many industries.

1. Using Excel, open a spreadsheet file via File > Open... (note: this can be a spreadsheet created using

Excel or Calc)

2. Savethefileasa(csv) fileviaFile > Save As> Browse
3. Choose 'CSV (Commadelimited) (*.csv)' in 'Save astype:'

4. At the bottom of the dialog, select tools > Web Options....

0 savess

« - » ThisPC » OS(C) » Crank > storyboard_workspaces » translation

Organize + Mew falder
4@ OneDrive Fi—c

B This PC

B 3D Objects

I Deskiop

5| Decuments

& Dowmloads

B Music

&= Pictures

B videos

= 05 (C)
o Network v

File name: | french.csv
Save as type: | CSV (Comma delimited) (*.cov)
thors:  Crank Software Tags: Addatag

e Add a title

~ Hide Folders Tooks ~ Cancel
Map Network Drive... f
Web Opticons...
General Optigns...

Compress Pictures...

5. Select the 'Encoding' tab and choose to save this document as. Unicode (UTF-8).
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Web Options ? *

General  Browsers Files Pictures

Encoding

Reload the current document as:
|
Save this document as:

|unicode (UTF-5]

|:| Always save Web pages in the default encoding

ok || cancl

Open Office Calc

It is free and can be downloaded from www.openoffice.org [http://www.perforce.com/product/compo-
nents/eclipse_plugin].

1. Using Calc, open a spreadsheet file via File > Open... (note: this can be a spreadsheet created using
Calc or Excdl).

2. Savethefileasa(csv) fileviaFile> Saveas... > Text CSV(.csv)

File name: | Untitled 1.csv

Save as type: | Text CSV (csv) (F.csv)

ODF Spreadsheet ((ods) (*.ods)

ODF Spreadsheet Template (.ots) (*.ots)
OpenOffice.org XML 1.0 Spreadsheet (isxc) (*.sxc)
OpenOffice.org XML 1.0 Spreadsheet Template (stc) (*.stc)
Data Interchange Format (.dif) (*.dif)

dBASE (.dbf) (*.dbf)

Microsoft Excel 97/2000/XP (xls) (*.xls)

Microsoft Excel 37/2000/XP Template (xlt) (*xdt)
Microsoft Excel 95 (xls) (*.uxls)

Microsoft Excel 35 Template (xlt) (*dt)
Microsoft Excel 5.0 (uxls) (*xls)

~ Hide Folders

Al Micrasoft Excel 5.0 Template (o) (*axt)

3l SYLK (slk) (*.slk)

2
33 HTML Document (OpenOffice Calc) (html) (*.html)

34 Microsoft Excel 2003 XML (xml) (*xml)

a5 Uniform Office Format 2 spreadsheet (.uos) (*.uos)

3. When saving a (csv) file, Open Office Calc will ask which character encoding you wish to use for
the file, be sure to choose Unicode(UTF-8).

Field options
. oK
Character set Unicode (UTF-8) v
. o 7 Cancel
Eield delimiter s IV|

Text delimiter ' v/ Help

[[] Quote all text cells
Save cell content as shown
[7] Fixed column width
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Script Specific Text Shaping and Layout

Storyboard includes unidirectional text layout as part of the standard product offering. Support for bi-
directional (mixed mode left-to-right and right-to-left) text is provided through commercial third party
Crank Software partners.

Advanced text shaping and glyph positioning functionality for certain language scriptsis provided in Sto-
ryboard by the | i bgr e- pl ugi ns- har f buzz plugin based on the functionality of the Harfbuzz text
shaping library (harfbuzz.github.io) [https.//harfbuzz.github.io/]. This text shaping technology is depen-
dent on the Fr eeType font manager and advanced C++ toolchain support and is available for QNX,
MacOS and most Linux platforms.

Advanced text shaping can have a significant impact on performance so it is disabled by default. In order
to enable text shaping globally within an application for al text rendering set the text shaping script and
language valuesinto theapplicationlevel gr d_t ext _shaper _at tr s variable. Thevaluefor thisvari-
able should be astring that identifies the desired text script and the language processing by their respective
ISO codes and formatted asscri pt =<scri pt _code>; | anguage=<I| anguage_code>

Script tags: https://en.wikipedia.org/wiki/|SO_15924 [https://en.wikipedia.org/wiki/l SO_15924]
Language tags: https://en.wikipedia.org/wiki/I|SO_639 [https://en.wikipedia.org/wiki/|SO_639]
For example, a sample Lua script to set the text shaping for Thai script may ook like:
gre.set_value("grd_text_shaper_attrs", "script=Thai;lang=th")

To disable the text shaping set the value to an empty string.

gre.set_value("grd_text_shaper_attrs", "")

Most latin languages do not require text shaping support and can receive an increase in performance by
omitting the text shaping processing.
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Chapter 17. Working with Touch,
Gestures and User Input

Configuring Touchscreen Input

Touchscreen input is avery platform specific consideration. Storyboard works with a number of standard
input devices and abstracts the implementation specific behavioursfor pr ess, r el ease, not i on and
mul ti -t ouch system events into standard Storyboard events. These input events are described in the
Storyboard standard event definitions section of this document.

The configuration detail sfor setting up and troubl eshooting two popular Linux input systems are described
in this document. For other system or touchscreen specific configurations consult the operating system or
touchscreen vendors documentation.

 Linux Target Specific Configuration: tslib

» Linux Target Specific Configuration: mtdev

Windowed Applications

On some systems, Storyboard Engine runs in a window. When running in a window there is specific
behaviour for mouse or touch input leaving the screen. When leaving while pressed, Storyboard Enginewill
generate agre.release event. When entering the window while pressed, Storyboard Engine will generate a
gre.press event. Entering/leaving awindow will not generate eventsif there are no mouse buttons pressed
down.

Gesture Support

Storyboard gesture support is provided by thel i bgr e- pl ugi n- gest ur e plugin. The gesture plugin
options are described in detail in the Storyboard plugin option appendix of this document.

The gesture plugin interprets the inbounds pr ess, r el ease and not i on events and based on those
observed events will generate custom gesture events. Gestures are only emitted once ar el ease occurs
and a pattern has been matched.

Gestures are made up of a series of numbers. The numbers represent the direction that the cursor was
traveling as agrid arranged from one (1) to eight (8) ordered clockwise:

1. Up

2. Up andto theright
3. Right

4. Down and to the right
5. Down

6. Down and to the left

7. Left
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8. Up and to the left

By default the gesture plugin registers some default gestures

gre.gesture. up

gre. gesture. down

gre.gesture.right

N Ww| o e

gre.gesture.left

Other gestures can be created by registering them in a custom gesture definition file that is |oaded by the
gesture plugin.

The gesture definition file is a comma separated value text file that contains a field for the name of the
event followed by the numeric gesture sequence string that needs to be matched to generate the event. For
example, to define aZ gesture, you could put thefollowing intheagest ur e- def i ni ti on. t xt file

gre. gesture. zee, 363

This definition indicates when the gesture plugin detects aright, down and left, left motion sequence that
it should generate agr e. gest ur e. zee event.

Y ou can point the gesture plugin at the custom gesture definition file by running Storyboard Engine with
theoption - ogesture, fil e=fil enane , wherefi | enanme isthe name of the project relativefile,
for examplegest ure-defini ti on. txt.

Gesture sequences are currently limited to 30 movements after which awarning will be generated and the
gesture entry will be ignored.

Multi-Touch Gestures

Unlike the single touch gestures, which state which gesture you have just entered, the multi-touch gestures
are events that fire whenever you have more than one finger on the touchscreen. The plugin tracks up to
five contact points, if 6 or more are present they will simply beignored by the plugin. The eventsthe plugin
listens to are gre.press, gre.release, and gre.motion to track the touchscreen info while only one finger
is present and gre.mtpress, gre.mtrelease, and gre.mtmotion, to track the touchscreen info while multiple
touches are present. Note when using a multi-touch enabled device single the press, release and motion
events will be sent only while there is only one touch point present. As soon as there are multiple touch
points present, all events will be mt events.

After listening to the events, if more than one touch point is present and one or more touch points move,
the plugin will do an update where it compares the old touch locations to the updated touch locations and
generates the related multi-touch gesture events. To determine how many fingers are currently being used
to generate these events, there is an npointsfield in the event data.

gre. nt nove

This event uses x_move and y_move to communicate the difference in x and y of the midpoint of all
present touch touches between the current and last event sent from the touchscreen.

Data

uint32_t butt on
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ui nt 32_t ti mestanp
intl1l6_t subt ype
intl6 t X
intl1l6_t y
intl6 t z
int16_t id
intl1l6_t spare
fl oat val ue
fl oat X_nove
fl oat y_nove
intl1l6_t npoi nts
Where:

X_move The x difference between this event and last event
y_move The x difference between this event and last event

npoints The number of touch points used to generate this event

gre. nmt pi nch

This event uses the value data field, which will be the scale factor of the average spacing from all current
touch points compared to the spacing of all the old touch points. The scale factor is calculated by newspac-
ing/oldspacing, so avalue of 1.1 indicates a growth of 10% and a value of 0.9 indicates a shrink of 10%

Data

ui nt 32_t button

ui nt 32_t ti mestanp
intl6_ t subt ype
intl6_ t X

intl6_ t y

intl6_ t z

intl6_t id
intl6_ t spare

fl oat val ue

fl oat X_nove

fl oat y_nove
intl6_ t npoi nts
Where:

value The scale factor event

npoints The number of touch points used to generate this event

gre.ntrotate

This event uses the value data field, which will be the difference in rotation between the average angle
of al current touch points compared to the average angle of all the previous touch points. The value will
bein degrees.
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Data

ui nt 32_t button
ui nt 32_t ti mestanp
intl6_ t subt ype
intl6_ t X
intl6_ t y
intl6_ t z
intl6_t id
intl6_ t spare
fl oat val ue
fl oat X_nove
fl oat y_nove
intl6_ t npoi nts

Where:
value

npoints

The rotation difference event

The number of touch points used to generate this event

Enabling Gesture In Your Application

By default the gesture events are treated as custom events and are not included in the available events list
for actions to bind with. You will need to add them manually the same way that custom user events are

added as described in the chapter Chapter 8, Connecting Events to Actions.

Right-click the control you want to add the action to, and select Add>Action. Then click the Add button

to the right of the Event Filter text box.

# New Acticn

Create A New Action for Application

Step 1: Select the Trigger Event(s)

Event Filter: || | | &" Add Event

& Press (gre.press) ~
----- Lexs Freguently Used Events -----

& Android Back (android.onBack)

€" Android Pause (android.onPause)

@ Android Resume (android.onResume)

& Application Start (gre.init)

@ Application Stop (gre.quit)

@ Back One URL (gre.web.bock)

& Contrel Get Focus (gre.gotfocus)

& Control Lost Focus (gre. lostfoeus)

&" Event Capture Started (gre.capture.started)

& Fusnt Canturs Stanned fane santure stanner

Event Description:

Action & Event Model Context: Application

Create a new action by selecting one or more trigger events and binding them te an action.

Step 2: Select the Action

Action Filter: |

"8 Screen (gro.screen)

----- Less Freguently Used Actiong -----
@ Animation (gra.animate)
“@ Animation Pause (gro.animate.pouse)
8 Animation Resume (gro.animate.resume)

“a Animation Stop (gro.animate.stop)

8 Audio (gro.cudia)

@ Event Capture (gro.capture)

“@ Data Change (gro.datachange)

@ Dump Rescurces (gro.resource.dump,_ ref)

“D Event Redirect (gro.redirect)

“d Screen Focus Direction (gro-screen. focus.directic
“a Sereen Focus Next fgra.screen. focus.next)

"8 Sereen Focus Previous (gro.screen focus prev)
“B Focus Set (gro.sereen. focus.set)

Ta_Srandaaed 10 fnen ansind

Step 3: Set Action Parameters

Action Parameters

Select an action to change its parameters ...

Cancel

Y ou will seethe New Event dialog box. Thisiswhere you add the gesture eventsto thelist. Y ou will need
to do this for al the gesture events you want to use in your application, including gr e. gest ur e. up,

gre. gesture.down,gre.gesture.left,andgre. gesture. right
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-

| Event definition

Create a new event.

| Event Name:

| gre.gesture.down

| Format (optional): |

Label (optional): | GestureDown

| Description (optional): | The Gesture Down Event

Cancel

Now that you have added the gesture events to the application you will be able to select them in the events
list pf the Add New Action diaog to trigger an action.

»

Create A New Action for Control

Create 2 new action by selecting one or more trigger events and binding them to an action.

Step 1: Select the Trigger Event(s)

Event Filter: Add...
& GestureDown (gre.gesture.down) X A
€ Gesture Left (gre.gesture.left) ®
€% Gesture Right (gre.gesture.right) ®
€ Gesture Up (gre.gesture.up) *

& Inbound (gre.inbound)

€* Key Down (gre.keydown)

€ Key Repest (gre.keyrepeat]

€ Key Up (gre.beyup)

€ Layer Drag Start (gre.drag.start)

€ Layer Drag Stop (gre.drag.stop)

&% Layer Seroll Cancel (gre.seroll concel)
B 1 scmr Seund] Start fnve comdl ctnet]

Event Description:

The Gesture Down Event

Action & Event Model Context: Control

Step 2: Select the Action

Action Filter: |

"8 Screen (gro.screen)

=ees- Less Frequently Used Actions -----
‘@ Animation (gra.animate)
‘& Animation Pause (gro.animate. pouse)

“d Animation Resume (gro.animate. resume)
“a Animation Stop (gra.onimate.stop)

8 Audio (gro.oudia)

@ Event Capture (gro.capture)

@ Data Change (gro.datachange)

‘& Dump Resources (gre.resource.dump,_ref)
“D Event Redirect (gro.redirect)

Step 3: Set Action Parameters
Screen Parameters
~ Screen [Screen v: x

Layers | ANl w

“a Screen Focus Direction (gro.soreen. focus. dinectic

8 Screen Focus Ned (gra.screen. focus.next)
%8 Screen Focus Previous (gro. sereen focus prev)
@ Focus Set (gro.sereen.focus.set)

TB_Shandaned 10 fne aesind

Cancel

By default, sbengine will search your application for use of any gesture events and gestures will be enbled

as required.

The gesture plugin can be disabled or forced to single or multi-touch mode by passing one of the folowing
optionsto Storyboard Engine. Seethe section on Plugin Optionsfor detailsabout command line arguments.

When running from Storyboard Designer, the gesture plugin can be configured from the Simulation Con-

figuration Dialog.
auto
single
multi

disabled

No gesture events will be generated.

Thisisthe default setting, Storyboard Engine will decide disabled, single or multi.
Only single-touch gestures will be generated.

Single and Multi-touch gestures will be generated.

These gesture plugin options are discussed in more detail in the gesture plugin options section of this

document.
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Once you have configured the gesture plugin optionsin the Simulation Configuration Dialog, click Apply
and Run to see your changes applied to the Storyboard Engine commandline arguments.

Storyboard Engine:

CA\Crank\5toryboard_5.2\5toryboard_Engine\5.2.201802081110\win32-x86-opengles_2.0-0 ~

Browse...
Plugin Optiens  Plugin Enablement
capture-playback O Auto OSingIe-TOUCh (O Multi-Touch (@) Disabled
gesture
greio Gesture File:
logger on
99 Threshold 100 |» =
lua

This controls the sensitivity of the m...tion Higher values are less sensitive.

Extra Engine Options: | -v

Storyboard Engine Command Line:

[sbengine] -v -ogreio,channel=application|-ogesture, mode=disabled|Gesture.gapp
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Chapter 18. Creating Lists and Tables

When you have alist of repetitive visual information to display then Storyboard's table's are a convenient
tool to use. A table is equivalent to a control repeatedly applied, aimost as a stamp or atemplate, to agrid
of row and columns. A table with a single column or row can very effectively be used to represent list
items. The controls that are created based on the number of rows and columns are referred to collectively
as table cells. A table cell is a control at a particular one (1) based row and column offset. Tables offer
automatic scrolling_layers capabilities, both interactively through touch events or programmatically using
the Table Navigate and Table Scroll actions.

To create ascrolling table that is dynamically populated with data, you will generally follow these steps:

» Createatable

 Bind variablesfor dynamic table cell content
Definethelist data

» Resize the table to accommodate the list data
» Assign cell variables with the list data

The data that is being used for the table can come from a variety of sources, but is generally processed
into the table cell variables using Lua. For example, your data from a database, afile on the filesystem or
dynamically injected into the application as an event via Storyboard | O. Once you have your data you will
beableto processit and assign the appropriatefieldsinto cell variablesthat the control templatesreference.
The following is an example of Lua data to be used in a table that was taken from the AddressBook >
Sample application shipped with Storyboard:

| ocal contacts = {
{i mage="i mages/john_smth.jpg”, first_nane="John”,
[ ast _nane="Sm th”, nunber="453-555-1685"},
{i mage="i mages/jane_smth.jpg”, first_nane="Jane”,
| ast _nane="Sm th”, nunber="466-555-1686"}

}

With an idea of what the table data looks like, you can build a control template to be used in the table
that will display this content. Tables are created the same way as standard controls, by right clicking in
the editor or Application View and selecting Add > Table or by dragging a Table Control from the editor
palette. The New Table dialog offers a few additional configuration options to allow you to specify an
initial number of rows, columns as well as defining the render extensions for the table and the first table
cell control template.

In the case of the data we have above, we might consider creating a table with a single column and a
table cell control template that contains an image render extension (for thei nage) and atwo text render
extensions (for the namre and nunber . Theimage name, and text content properties would each be bound
to atable cell variable to allow each table cell to contain a unique value.

In general the number of rows and columns that you create on atable that will contain dynamic content
isonly going to be as large as you need it to be to show the design intent. With external data populating
the table, you will size the table appropriately using theLuaAPl gre. set _table_attrs().Inour
sample we have our datain aL uatable so we can easily extract determine the number or rowsfor thetable
to be, your application data may use a different protocol.

function CBInitTabl e()
-- Assune that tablelLayer.table refers to our table
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gre.set _table_attrs(“tabl eLayer.table”, {rows = #contacts})
end

This will configure the internal size of the table to the size of our cont act s list. Once the table is dy-
namically sized, we can start filling content by assigning valuesto our table cell variables. This represents
the transfer of model datato visual domain data as the Storyboard variables represent content that will be
directly reflected inthe Ul. Tablecell variablesare accessed using their basenameanda. r ow. col index:

function CBInitTable()
-- Assune that tabl eLayer.table refers to our table
gre.set _table attrs(“tabl eLayer.table”, {rows = #contacts})

-- Assune we've created cell variables naned i nage, nane and nunber
| ocal data = {}
for (row=l, #contacts) do
data[string. format (“tabl eLayer.table.inage. %d. 1", row)]
= contacts[row] . i nage
data[string.format(“l ayer.table.name.%. 1", row)]
= string.format (“% %", contacts[row].first_name, contacts[row]
.l ast_nane)
data[string. format (“l ayer.tabl e. nunber.%l. 1", row)]
= contacts[row] . nunber
end
gre.set data(data)
end

With this functionality in place the table is now being sized appropriately and it's display content is being
Set.

If the content istoo large to fit within the bounds of the table, then we will want to consider some sort of
scrolling strategy. Storyboard offers two different scrolling strategies:

Cdll based scrolling using Actions and cell re-positioning
Pixel based scrolling using table xof f set and yof f set
Both internally modify the x and y offsets, so it is safe to mix and match between the two techniques.

The cell based scrolling is performed by changing the cell that islocated at the top left most corner of the
visual table. Thisis performed using the Table Navigate or Table Scroll actions. These actions provide
flexibility with regards to the roll-over of content aswell since they are simply manipulating which cells
are being displayed.

The pixel based scrolling is generally what users are expecting within a modern interactive Ul. This
scrolling is enabled by selecting the Enable Scrolling property in the table's Table section of the Properties
View. Enabling this option will unlock various properties that regulate the rate at which the table scrolls
through its decay and virtual friction. These properties, and the ability to synchronize scrolling content
with other controlsis discussed in Chapter 19, Working with Scrolling Content.

Most list based tables will only have asingle column or single row and each cell will be rendered the same
way but with different content (mapped viatable cell variables). From time to time it is desirable to have
different rendering capabilities for different cells and this can be done using different table cell templates.
Storyboard tablesonly support different customized cell templateson aper columnbasis. To useadifferent
table cell template, select the Cell Templates tab in the table properties section. Here you can add new
table cell templates and assign those new templates to one or more table columns. It is recommended
to name the table templates so that they can be more easily distinguised from one another. Once a table
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templateis created, then selecting the table cell in the corresponding table column will edit and configure
that particular template rather than the default one.

For amoreflexibleand custom approach devel operslooking for per cell customization may want to explore
using cloned controls and a custom layout on a scrolling layer rather than using tables.
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Pixel based scrolling tablesand scrolling layers providethe ability to scroll content in asmooth and uniform
fashion. Configuring table's for scrolling is covered in the chapter Chapter 18, Creating Lists and Tables.
Scrolling layers are based entirely on the bounds of their child group and control content and require a
simple property enablement Enable layer scrolling behaviour within the Properties View.

@ Properties 52 Outline jo Connector (%) Metrics L_rj% = 0

Layer Instance: picturesLayer

Name: picturesLayer

¥ Dimensions

X: 0 va ¥Y: 0 i
Ww: 800 VA H: 480 v A
Alpha: 255 ¥ a Hide Layer Stop Events

Enable Scrolling on Layer

Orientation Vertical @ Horizontal

Bounce (pixels) 0 va
Top Padding (pixels) 100 va
Bottom Padding (pixels) 100 va

Enable Flick Gesture

Decay (ms) 1500 -
Friction (O - 100) 8 va
Snap (pixels) 0 va ‘:

When scrolling is enabled the object that is being scrolled, be it a layer or a table, is being moved as
if it were positioned virtually and the object bounds provide the viewport into that virtual position. To
track and measure this virtual positioning there are two internal Storyboard variablesgr d_xof f set and
grd_yof f set that can be used to determine the virtual object position relative to theit's actual position.
Considering they offset value, when it is at 0 the content is aligned with the top of the control. When the
y offset value is negative the content appears to be moving down.

When scrolling is enabled in the properties for an object the Storyboard Engine will start automatically
tracking any press, rel ease and motion events targeted at the object. While apressis active, the object will
track exactly to the user motion. Once the pressturnsto arelease, then the object will scroll automatically
based on the scrolling properties configured.

Orientation Vertical or Horizontal scrolling

Bounce Number of pixelsfor the scrolling object to bounce
when reaching the edge of the contents within the
object

Top/Bottom Padding Additional pixelsat thetop (left) or bottom (right) to
alow scrolling past the edge of the contents within
the object
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Flick Gesture If enabled, the object will continue to scroll after a
drag and rel ease based on the momentum of the ges-
ture

Decay Maximum time in milliseconds the scrolling object

will scroll after aflick

Friction A number from O to 100 to determine the friction
level of the scrolling object. With higher friction it
becomes more resistant to moving when swiped and
more inclined to slowing down when released

Snap If enabled, a scrolling table will automatically have
its cell boundaries snap to the specified pixel offset
after a flick gesture is triggered. A scrolling layer
will have its offset snap to the nearest multiple of
the specified offset

Scroll Synchronization

When we have scrolling content, we frequently want some sort of visual indication of where we arewithin
the context of that content, like a scrollbar. Storyboard doesn't dictate what type of visual presentation is
used for this tracking, but we'll describe here how you might make a scrollbar using a simple fill render
extension. This technique can be readily applied to any other visual representation and is demonstrated in
the Scrollbar > Storyboard Sample as well as the Address Book Sample

The first thing that we want to consider is what information we want to convey to the user. For a sim-
ple scrollbar we will use a proportional measurement that represents the percentage that our y of f set
positionPercent = (-1 * objectYOfset) / (contentTotal Hei ght - objec-
t Hei ght) Here, we'll assumed avertically scrolling list, but the same principle appliesfor horizontally
scrolling. With thisposi t i onPer cent we have arepresentation of where our viewport iswith respect
to the total content available.

In order to apply this formulato synchronize a scrollbar representation with the content as it scrolls, we
need to have a notification of the scroll change. This can be accomplished by making an event association
with avariable as described in the section called “ Triggering Events on Variable Changes’. The variable
that we want to bind an event to will be the internal variable gr d_yof f set on the model object that
we are scrolling.

With an event bound to an action, we might structure a synchronization function that might look something
like the following:

-- Assune we are synchronizing a table naned Layer. WTabl e
functi on CBSyncScrollIndicator()
-- These val ues could be cached, only yoffset would be changing normally
|l ocal tablelnfo = gre.get _table_attrs
("Layer. MyTabl e", "height", "yoffset", "rows")
local celllnfo = gre.get _table cell _attrs("Layer. WTable", 1, 1, "height")
| ocal total Height = tablelnfo.rows * celllnfo. height

| ocal positionPercent = (-1 * tablInfo.yoffset) /
(total Hei ght - tablelnfo. hei ght)

-- Now apply the position_percent to your scrollbar object
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end
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Chapter 20. OpenGL and 3D Rendering
Storyboard 3D Rendering Model

3D Rendering Fundamentals

At the most basic level, rendering of 3D content is accomplished by using matrix and vector mathematics
to transform points and directions between various coordinate spaces.

Understanding a few of the underlying concepts will help a designer make informed decisions when con-
figuring 3D Model render extensionsin Storyboard Designer. Below wewill explain the coordinate spaces
that are applicable to 3D rendering in Storyboard and explain how they relate to the properties of the 3D
Model render extension.

World space is a three dimensional space that serves as the basis for defining all the other coordinate
spaces. Thelocations of the cameraand model inthe 3D Model render extension propertiesare coordinates
in world space. It is important to note that each 3D Model render extension instance references its own
model data and is effectively a 2D portal into a distinct three dimensiona world.

In Storyboard, we definethe default position and orientation of the camerato be at the origin of World space
and looking down the World space negative z-axis. There are 2 primary camera modes which determine
the effect of the Camera parameters on defining View space (also called Camera space).

In“Orbit” mode, the Azimuth and Elevation parametersfirst rotate View space around the World space y-
axis and x-axis (respectively). The camera X, Y, Z position then position the camerain this rotated space.
By defining View space using transformations in this order, we can achieve a neat effect. If we set only
the Z position of the camera, Azimuth and Elevation now spin the camera around the World space origin,
with the camera always looking toward the origin.

In “Fly” mode, the camera X, Y, Z position define the position of the origin (0,0,0) of View space within
world space. Azimuth and Elevation now rotate the View space around the y-axis and x-axis (respectively)
of View space. This allows a camera that can freely look “away” from the World space origin in any
direction.

Y ou may notice in the above description that the above descriptions of Azimuth and Elevation arein terms
of y-axisand x-axis, and not the z-axis. In order to simplify rotations, Storyboard does not allow the camera
to be “rolled” along the View z-axis.

The 3D Model render extension takes as a parameter a single model file per instance. Storyboard sup-
ports .obj and .fbx files as 3D model input. Since FBX file support is provided by a closed-source library
maintained by Autodesk. This library has support for limited number of platforms and architectures. To
help mitigate this limitation, and provide an opportunity for offline optimization of model data, FBX files
are converted on import to SSG (Storyboard Scene Graph) files.

The Scene Graph and Transformations

We support ahierarchical scene graph for defining a3D scene. We define the Node to be the basic building
block. Currently a node may be a

* Group
* Mesh
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e Light
All nodes inherit the transform (coordinate space) of their parent.
Groups define a set of children nodes, and a coordinate space which all children nodes inhabit.
The complete order of transformations within a Group node is the following:
* Inherited transform from parent
» Locd (bind) transform from scene graph
» Deformation transforms
» Trandation
» Rotation (around X-axis, followed by Y -axis and finally Z-axis)
e Scaling
Meshes and Lights are leaf nodes.
Meshes define:
* Geometry
» Material information related to portions of the geometry.
Lights may be one of 2 types:
* Directional, best used for modelling distant constant light sources, such as the sun

 Point (or omni-directional) lights, best used for lights that emanate from a position, such asalamp, etc.

Material Support

We support the following attributes for a material applied to a section of geometry:
» Ambient color

» Diffuse color

Specular color (and a specular exponent)

* Emissive color

Alpha (transparency, 0.0 completely transparent, 1.0 completely opague)

We also support a diffuse texture map, which is currently used as a texture source for both diffuse and
ambient color.

We store the following additional information, but do not have any support for rendering at thistime:
* Reflectivity coefficient
» Separate ambient map

 Specular map
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e Emissive map
* Bump map

* Normal map

Reflection map (expected to take the form of plane, cube or spherical mapping of reflection information)

Animation and Variable Support

Information on what is possible with the FBX file format is included below, but the bottom line is that
almost al 3D Modeling DCC tools dispense with almost all of this structure and bake the movements
down into asingle take/layer, so in Storyboard, for simplicity, we define a 3D scene animation to have:

» n Animation Channels, containing:
¢ nAnimation Curves

Channels are defined as a node/transform pair, such as "FrontDriversSideDoor"/RX (x rotation). These
map to rows in the animation timeline in Designer.

Curves are defined by key frames, and include a key frame time and value for the transform. These will
map to the endpoints of Animation Stepsin Designer.

The Storyboard variables that are automatically associated with nodes in the 3D model are generalized
asthe following variable;

Rotation RX, RY, RZ
Scale SX,SY,Z
Translation X, TY,TZ
Hidden State hidden

Mapping FBX Animation data into meaningful structures

Animation data specified in an FBX file for a scene takes the following structure:
* n Animation Takes, containing:
¢ n Animation Layers, containing:
* n Animation Channels, containing:
* nAnimation Curves

Animation Takes (also called Stacksinternally by FBX, but nowhere else it seems) define discrete anima-
tions that you might want to play. These quite easily map to our concept of animation clipsin Storyboard
Designer. Unfortunately, support for defining Animation Takes in many DCC tools is somewhat limited,
seethe note below. Y ou can think of aTakeinthefilm sense, "Action! ... do stuff, do stuff, do stuff... Cut!".

Animation Layers define aset of curves that you may want to play in parallel with another layer, allowing
you to essentially modulate the defined motion of another layer. An example would be a sphere moving
along a path (layer 1), while bouncing up and down (layer 2). These don't really map to anything in Sto-
ryboard, we would likely just import multiple layers of animation motion into asingle clip.
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Even though Animation Layers havelittle meaning to us, they areimportant because they are the container
for a set of channels/curves.

Animation channels define what precisely we are deforming. These map to rowsin our animation timeline.
An example here would be "FrontDriversSideDoor, X rotation”.

Each channel as mentioned above has a set of Curves, which basically map to the ends of Animation Steps
in Storyboard. The curves are defined using key frames, with atime and avalue.

In reality, most DCC tools (except MotionBuilder), will require any use of layers to be baked downinto a
single layer, and as mentioned above (and expanded on below), multiple takes are not natively supported
either.

Support for Animation Takes

While FBX files can have multiple animation takes embedded in asinglefile, 2 of the most popular DCC
tools, Maya and 3DS Max do not ship with the functionality to export the Animation Take data. These
tools have a single animation timeline, and export the animation data a single take.

Artists desiring to specify multiple animations relating to a single model or scene have afew options, but
all of them essentially defer defining this data to further down the asset pipeline.

Thetypical pipeline workflows are:

1. Export each separate animation into a separate FBX file. There are awhole bunch of problems with
thisidea

2. Export modelling datato Autodesk MotionBuilder (previously called FilmBox, the origin of the FBX
format) or another equivaent tool and use these to define the desired takes. These will import cleanly
into separate takes.

3. Max and Maya have a paid plugin (fairly inexpensive - $9 USD on TurboSquid as of the time of
writing) allowing the artist to define multiple takesfrom the Mayaand Max animation timeline. These
are fairly ssimple tools, just defining a portion of the timeline to be each take, but are sufficient for
Most purposes.

4. Define al "takes"' on a single timeline (with spacers between the desired takes) and export it asis.
Use tools from the target middleware (Storyboard Designer, in our case), if they exist, to "dlice" the
animation into separate animations.

In order to support workflow 4, we would have to support the concept of dlicing/splitting the incoming
animations. As of Storyboard 4.2, this functionality is not supported.

Troubleshooting 3D Problems

When working with external 3D models, there are a number of issues that may occur when a model is
imported and used within the Storyboard environment. If the model does not look correct while imported
there are things that you can do both within Storyboard and within your 3D Design tools to troubleshoot:

» Zero Out/Freeze/Reset transforms. On 3ds Max thisis done using Utilities > Reset XForm and in Maya
thisisin theright click menu Zero/Freeze Transforms.

» Set up apoint for sceneroot. Attach geometry in proper hierarchy to that scene root, this allows a point
to be referenced to move the whole model.
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« If your textures are not showing up then make surethat you set up aproject folder for your 3D model file
and when exporting the FBX make sure that you select the media encoded selection and finally ensure

that the textures that you are using are in the same directory as the imported model within Storyboard
Designer.

Different use cases cal for different model co-ordinate systems. Use world coordinate system when
using animations that have been pulled in from the FBX file. Alternatively use local coordinate system
when placing the object dynamically through Lua or Storyboard variable manipulation.

In addition to the suggestions in the Storyboard optimization chapter, there are some specific 3D content
related optimizations that can have both a visual and performance impacts.

» Usean unlit shading model. Prebake lighting/ambient occlusion first to still have a nice lighting on the
model without the runtime cost

* Turn culling on. Thiswill have the impact of drawing less content and will speed up overall rendering
operations.

» Use smaller texture maps and consolidate texture maps where possible. This will allow the rendering
engine to use fewer resources and save on internal state transitions.

Working with OpenGL Shaders, Transforms
and Compressed Textures

Storyboard provides the ability to leverage 3D capable OpenGL hardware to transform model elements,
create custom GLSL shader effects and to display 3D model objects.

3D Transforms and Custom Shaders

In the Properties View for control and layer model elements there is an Advanced and OpenGL section
that exposes transform options for the selected model object.

0] Properties 2 = Outl'me- L—E] % = 0
Control:

Name: _ picturel ] 2

X [T [~a v:[100 [~a
* W[ 260 |va H212

oon
ooo

|va

¥ Advanced and OpenGL

[ Active [] Stop Events
Focusindex |0 [va [JCloneable

3D Rotation:

x [00 va Jv[o0 va Jz[oo  |va
OpenGL Shaders:

Vertex: l | . <:
Fragment: l - g

| <>
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The X/Y/Z 3D Rotation transform properties alow the layer or control to be rotated around an imaginary
axisthat runs through the center of the object. This can be used to achieve simple perspective changes on
an object, for example a cover flow style roll-over effect. These 3D rotation properties can be bound to
variables and used any place anormal variable would be including animations and scripted data changes.
The OpenGL3DModel Storyboard Sample rotatesiit's text field layer using a 3D rotation.

Also located within this Advanced and OpenGL property panel are properties for OpenGL Vertex and
Fragment Shaders. These GL SL shaders can be provided asfiles and when provided will be used to process
the control or layer after its base content has been rendered. Similar to the 3D Rotation properties, these
files can be associated with variables and changed dynamically at runtime.

A complete description of OpenGL ES 2.0 shaders is beyond the scope of this document and the
GLSL shader language itself is better treated in detail in the OpenGL ES Shader Language [http:/
www.khronos.org/registry/gles/specs/2.0/GLSL_ES Specification_1.0.17.pdf] specification. This chap-
ter will focus on the shader programming aspects that are relevant to Storyboard developers.

Note

At this time, shader effects are not visible within the tool and are only visible when using an
OpenGL based Storyboard Engine.

The shaders that are specified in the properties will be applied to the resulting texture that is the outcome
of having all of the current render extensions applied to it. That is to say that the control is effectively
rendered as it would be in the normal sense, but the final result is provided as a texture to the shaders to
manipulate beforeit is finaly rendered to the display.

Shader programs have three types of variables: attributes, varying, and uniforms. Attributes are passed
into the shader from the render manager and contain data such as vertex locations, and texture coordinates.
Varying variables are calculated in the vertex shader and passed into the fragment shader after being
interpol ated based upon the location of the fragment. Uniforms are also passed in from the render manager,
but are typically used for purposes other than storing the geometry being rendered, for instance, containing
aglobal aphavalue which can be used to blend an entire model.

When writing a shader program, it is important to follow the conventions for attributes and uniforms
established by the render manager. Otherwise, it will not be able to pass in geometric data and nothing
will be rendered. Below isaminimal vertex shader which matches the functionality of the built in vertex
shader for images.

attribute vecd nyVertex;
attribute vecd myuyv;

varying vec2 vtex;

uni form mat4 proj Matri x;
uni formmat4 nvMatri x;

voi d mai n(voi d)

{
gl _Position = projMatrix * nvMatrix * nyVertex;
vtex = nyUV. st;

The myVertex and myUV attributes contain vertex and texture coordinates respectively. The projMatrix
and mvMatrix contain the projection and model view matrices, which are used to transform the input vertex
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position, which is then assigned to the gl_Position for the vertex. The varying vtex is used to hold the
interpolated texture coordinate which is then passed to the fragment shader. The render manager looks
up myVertex, myUV, projMatrix and mvMatrix by name when it loads the shader, so these names must
be used in any custom vertex shader. The varying name must match between the vertex shader and the
fragment shader.

Below is a fragment shader which matches the functionality of the built in fragment shader for images,
and shows the minimal code required to work with the Storyboard render manager.

#i fdef GL_ES

preci sion medi unp float;
#endi f

uni f orm sanpl er 2D sanpl er 2d;
varying vec2 vtex;

void main (void)

{
}

gl _FragCol or = texture2D(sanpl er2d, vtex);

Theinitial precision declaration is required by OpenGL ES, but not supported by OpenGL, and is set with
a preprocessor conditional. The sampler2D uniform controls which texture unit is used when sampling a
texture. The render manager only supportsasingletexture. Thevarying variableisinterpol ated based upon
the vertex values in the vertex shader, and is passed into the sampler to look up the color at the fragment
location. Thisisassigned to gl_FragColor and becomes the fragment color.

Itisalso possible to pass data from Storyboard variables to shader uniform variables, subject to two con-
straints: the model element for the variable must be the control for which the custom shaders are being used
and the variable type must be float. When the custom shader is loaded, alist of al of the uniforms present
is created. The name of each uniform isthen compared to thelist of variables attached to the control, and
if @ matching name of the appropriate type is found, it is used to the set the value of the uniform when
the control is rendered.

Asan example, consider animating a custom shader to do asimple fade-in based upon the value of atimer.
First, create a variable of type float called "current_time" for the control with the custom shader. Then
create an animation using the animation timeline which changes the value of the variable from 0.0to 1.0
over afew seconds, and create an appropriate trigger for the animation, for instance a mouse press event.
Then, edit your fragment shader as follows:

#i fdef GL_ES
preci sion nediunp fl oat;
#endi f

uni formfloat current _tine;
uni f or m sanpl er 2D sanpl er 2d;
varyi ng vec2 vtex;

void main (void)

{
}

gl _FragCol or = texture2D(sanpler, vtex) * current_time;
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When the control isrendered, the value of the uniform current_timewill be set from the value of the control
variable current_time, which will cause the color read from the texture to be scaled from 0.0 to 1.0 over
the duration of the animation, causing afade in effect.

Custom Shader Support

Storyboard supports custom OpenGL ES shaders written in GLSL. Shader programs can be attached to
controls by creating a vertex and fragment shader program. These programs are then compiled at runtime
and used by the Storyboard Engine. When creating a shader the uniforms can be manipulated in Storyboard
Designer through variables. The naming of the shader uniform determines how it's variable is resolved.
All shader variables must be float type variables. The uniform naming can be prefixed in order to tell

Storyboard which context to resolve the variable:

grd_a Thisvariableis resolved at the Application level

grd_I This variable is resolved at the Layer level (layer
where the control is)

grd_g This variable is resolved at the Group level (group
where the control is)

grd _c Thisvariableisresolved at the control level (control
where the shader is connected). This is the default
if no prefix is used.

Fragment shader Example:

All variables can be created at the application level. The variables would be:

-

float

float

float

QT Q

float

The program would be:

uniformfloat grd_a_ r;
uniformfloat grd_a_g;
uni form float grd_a_b;
uniformfloat grd_a_a;

void main (void)

{
}

Vertex shader Example:

gl _FragCol or = vec4(grd_a_r,

attribute vecd nyVertex;
attribute vecd myuyv;

varying vec2 nyTexCoord;

grd_a g, grd_a b, grd_a_a);
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uni form mat4 proj Matri x;
uni form mat4 nvMatri x;

voi d mai n(voi d)

{
gl _Position = projMatrix * nvMatrix * nyVertex;
nmyTexCoord = nyUV. st ;

Compressed Textures

The OpenGLES 2.0 render manager now supports compressed textures on supported hardware. The for-
mats supported are PVRTC1, both 4BPP and 2BPP. This compression format is supported on most Pow-
erVR graphics chipsets.

To determine if the chipset supports it, running Storyboard with a verbosity level of 6 (-vwvvvv_ will
print out, on startup, the GLES extensions supported by the chip. If PVRTC is supported, you will see
GL_IMG_texture_compression_pvrtc in the extension string list.

Storyboard will manually decode these images if the runtime being used does not support them. Should a
project that was running on a PowerVR chip and using compressed images be run on a SW runtime that
does not support them, the images would still decode and render correctly, just without HW acceleration.

PVRTC provides a8x improvement in memory size (A 1024x1024x4 BMP would take 4MB of memory,
whereas a PVRTC image would take 512K)

Compression tools can be found at:
* PVRTexTool [http://community.imgtec.com/devel opers/powervr/tool /pvrtextool/]

» Using texturetool to Compress Textures [https://devel oper.apple.com/library/ios/documentation/3D-
Drawing/Conceptual/OpenGLES ProgrammingGuide/TextureT ool/TextureTool.html]
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Chapter 21. Working with Audio and
Video

Storyboard includes a media plugin for Storyboard Engine that supports the playback of several different
types of audio and video formats. The media plugin provides a common action interface for creating and

controlling media playback using a variety of different backend media player services.

It is the backend services that perform the decoding of content. The display of that content may be to a
Storyboard External Buffer render extension which will be composited into the Storyboard application,
or the service may have the ability to render to discrete hardware layers available on the platform and

composited to the Storyboard application directly in hardware.

External media backend services are provided for particular operating system and hardware based on
their underlying media support. Currently Storyboard provides two external media backends, which are

described in the section called “Media Backend Services”.

Note

Audio and Video support is not universally available on all embedded target platforms. It is how-

ever available on MacOS, Linux and Windows desktop simulation platforms.

Video and Audio playback and control are accomplished by using a set of defined actions. When creating
amedia application you must include these media actions in your Storyboard project. The media actions
must be installed on a project by project basis and are defined as Action Templates. The media action
template is located in your Storyboard installation root under the directory Sanpl es/ Act i onDef i n-

i ti ons/ nedia. sbat . Copy thisfiletothet enpl at es directory of your project in order to be able
to use media actions in your project. Once you have copied the file over, you will have to close and re-

open your application to see the media actions.

In order to create a Storyboard application that will play video, you must first add a control to your project
containing an External Render Extension. Thisrender extension will be the display target where the video
content will be rendered, so size and position it appropriately in your application. In the properties of the
external render extension you must set the Buffer Name and Object Path values. These values will be
required to play the video properly and will be used to point to where the video content should be displayed.

To initiate video playback, you will use one of the media actions. Y ou will need to add the predefined
media action gr a. nedi a. new. vi deo to your application, which will tell the media plugin to play
your video. As discussed in Chapter 8, Connecting Events to Actions this action can be configured to be

aresponse to any event.

In the action parameters, you will specify the Channel_name parameter, which will be used as the name of
the Storyboard | O channel that will be created for communication with the mediaplugin. The channel name
should not conflict with the application name and should be relevant to its use, a good suggestion might
be medi a. Specify the project relative name of the video file to play in the parameter Media_name, for
examplevi deo/ nmyvi deo. webm Additionaly fill in the parameters that will link the mediacommand
to the external buffer where the playback is to occur. For this you configure the External_buffer_name
with the same name as the Buffer Name used in the external render extension and the Object_name with
the same name as the Object Path. The Output_width and Output_height should al so match the dimensions

of the external buffer. Finally the parameter Output_depth should be set to 4.

Other media actions allow you to control the video playback operation once it has been started, including
providing pause, resume, stop and seek action commands. Storyboard Designer includes a media appli-
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cation in its samples named Media. For more information on loading samples, refer to the section called
“New Project from a Storyboard Sample”.

Media Backend Services

The mediabackend service doesthework of decoding, playing and controlling the mediabased on requests
from the Storyboard application over a Storyboard 1O channel. The default Storyboard 10 channel name
iscom crank. medi a_backend. This value can be overwritten by setting the SBMEDIA_CHAN-
NEL_NAME environment variable to a new value. The FFmpeg plugin is loaded automatically when it
is present in the Storyboard plugins directory. If the gstreamer-backend is going to be used to play media,
the FFmpeg plugin needs to be removed from the Storyboard plugins directory or else both backends will
compete to service media requests.

GStreamer Application

This mediabackend usesthe gstreamer framework to play and control audio and video files. In order to use
this backend the platform must have gstreamer and the required pluginsinstalled. It is a good idea to try
and play content with the “ gst-launch” application to ensure a proper installation before running gstream-
er-backend. This backend also uses Storyboard 1O for communication with the Storyboard application so
please ensure Storyboard 10 is functional and the application has the “greio” plugin loaded.

Options:

-e : Render the video content with an external buffer
-p pipeline: Use the defined gstreaner pipeline to play the nedia

-v: increase verbosity, debug out put

Action Data The*new.audio” and “new.video” actionstake an extra_data argument. This argument
is astring which can contain the following options which must be separated by a*“;”.

GStreamer Pipeline

Y ou can specify the gstreamer pipeline used to play the particular media by either passing it on the com-
mand line to gstreamer-backend with the - p option or by passing it to the actions. The pipeline can be
passed in as:

“pipeline:[your pipeling]”

This pipeline can be similar to the one used with the gst - | aunch application with afew minor modifi-
cations. In order to allow the changing of the mediafile the first part of the pipeline must contain a named
filesrc element as follows:

“pipelinefilesrc location=video.mov name=media-src”

Doing this will alow the code to find the named element and replace the location with a new video file.
FFmpeg Plugin

Thisis aplugin to Storyboard which uses the FFmpeg libraries to play and control audio and video files.
In order to use this backend, the plugin must be included with in the runtime engine. Y ou can play avideo
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from the Storyboard Designer Simulator, as well as using the Storyboard Engine on supported platforms.
Note that at thistime, FFmpeg shipswith only WebM video format support and Ogg audio format support.

Action Data The “new.audio” and “new.video” actions take an extra data argument. When using
FFmpeg, no extradatais required and this argument can be empty.
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Chapter 22. Multi-File Application
Development

Storyboard projects generally keep all of the model structure within a single application model file. For
large products that have very discrete and well separated areas of development, then Storyboard offers
the possibility of segmenting this functionality into multiple application development model files. How
to create multiple model filesis created is introduced in the section called “Working with Multiple Appli-
cation Design Files’. Once multiple model files are created, then development can proceed in the same
fashion as described in the chapters on general application development.

When it comes time to relate the disparate model files to one another and simulate and export the result,
there are some differences from the standard Storyboard devel opment process that are worth considering.

Screen transitions provide the means to tie together multiple applications to form asingle, larger, unified
application.

In order to indicate that one application (the source application) will be making a reference to screensin
another application (external reference), the source application should list the external application in its
Properties. Go to Application > Properties > External Model References

@ Properties £2 . 5= Outline 505 = B
Application:

Name: | Animations

Size: 800 x 480 | Resize ...

Color Depth: | 32 bit (8888) v
Color Format: | RGB v

External Model References

. #* New_Animation.gde (New_Animation.gde)

Once an application is added as an externa reference, the screens from that application will show up in
any of the Screen transition selection lists as well as any animation definitions..

Layers from any listed external applications can be added to an application by explicitly importing them
using:

Add > Existing Layer > Import External Layer
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¥ Layer Selection *

Select Layers

Select one or more layers to add to the current screen

Available Layers: Selected Layers:

“ ~ | -

3D_rotation_layer »

slide_layer
alpha_layer

data_change_layer

reveal_layer «

rotation_layer
v v

< > < >

Selected Layer Preview Create Mew Layer Import Bxternal Layer

£22 new_layer (New_Animation.gde)

Import Selected Layers | | Add External Resource ...

Once alayer is added as an external layer, then a copy of the original layer from the external application
is snapshotted and incorporated directly into the source application. At this point, the external layer can
be used with any source application screensjust like any other layers.

Simulating and Exporting Multiple Model Files

Once applications have been developed, shared content leveraged, and transitions between application
screens established the next step isto simulate or export the unified application.

The Storyboard simulation configuration dial og, accessed via Run > Storyboard Simulator Configurations
allows multiple model files to be specified. All modelsin the 'Selected Models' block will be included in
the application when launched.
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» Expon €

Create, manage, and run configurations &

X\ B3>~ Mame: | Animations.gde
ype filter text Storyboard Export Parameters . Export Resources
~ [ Storyboard Application Export || Select Storyboard Application Model(s)

[ AddressBock.gde Projects Available Application Models Selected
[ Animations.gde

»3 - —
[ FilesystemExplorer.gde 5 3d_render_extension ~ #* Animations.gde (Primary) *®

[® pddressBock [ Mew_animations.gde x
L2 Animations

L Circles

[ FilagystemExplerer

L Gesture

L GraphingWithCanvas

B imageRotation v

Options
[] Generate condensed cutput (will be less readabie)

Configuration Location
® Workspace () Project
Packager Storyboard Embedded Engine (GAPP) .,

¥ Select Transfer Method

Transfer: | Filesystem

Select export directory
[l Use same directory as selected model file

‘Output Directory:
F:-.u matched 4 of 4 items ’ Revert Apply
Thefirst source application inthelist (tagged as Primary) will be used to determine the unified application's

launch screen.

Similarly exporting a runtime application to be used with Storyboard Engine, Android, or iOS targets also
allows multiple Storyboard application filesto be selected. In these export scenarios, you will be prompted
to select the source application that should be used for the unified application’s launch screen.

If there are no conflicts among the selected applications they will be merged together and converted into
asingle unified application and used for the user-selected operation of simulation or export.

If there are conflicts among the resources then the differences will need to be resolved before continuing
with an application merge.

Resolving Conflicts and Synchronizing
Changes

When multiple applications are merged together to form a unified application, the following occurs:

» All layers from all applications are assembled together into a unified list of available layers. If two or
more layer names are the same then those layers have their content compared. If the content isidentical
then the merge continues. If the layer content differs, then an error is flagged and the user will be
prompted to resolve the differences and the application merge stops.

All application/global level variables from all applications are assembled together into a unified list
of global variables. If two or more variable names are the same then those variables have their values
compared. If the values areidentical then the merge continues. If the variable values differ, then an error
isflagged and the user will be prompted to resolve the differences and the application merge stops.

All animation definitions from all applications are assembled together into a unified list of available
animations. If two or more animation names are the same then those animations have their definitions
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compared. If the animation definitions are identical, the merge continues. If the animation definitions
differ, then an error isflagged and the user will be prompted to resolvethe differences and the application
merge stops.

* All screens from all applications are assembled together into a unified list of available screens. If two
or more screens have the same name, then an error isimmediately flagged and the user is prompted to
resolve the differences.

The external referencing of model elements relies on names remaining consistent during the application
development. In someinstances, if names changeit may be possiblefor content to become unsynchronized
and it may need to be resynchronized on an application by application basis.

The application properties page provides a synchronization action that scans the project for externally
referenced content and then compares that content to the source reference. If thereisadifference, then the
difference is flagged as a conflict for resolution and the user is prompted for different ways to solve the
conflict based on the nature of theissue
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Chapter 23. Reusable Graphical
Components

Storyboard Designer allows devel opers to create re-usable design components that can be shared among
multiple projects. Components combine model elements, such as groupsand controls, together with graph-
ical assets such as fonts and images plus interaction rules such as events and animations. The ease with
which these re-usable elements can be created based on custom graphical design elements makes them
significantly different than traditional widgets that offer afixed behavior and are difficult to create.

A component is created by selecting a Storyboard Designer group or control model element in the Story-
board editor or the Application View and right clicking and selecting Create New Component. A dialog
will prompt for a component name, description, and additional animations and resourcesto includein the
component. Components are saved by default in the project'st enpl at es and usethefile extension sbc
which stands for Storyboard Component.

Components located in thet enpl at es directory are automatically loaded into the Components View.
To use a component simply drag the component into the Storyboard Editor into a visual design context.
The first time that a component is used, all of the resources associated with the component (images, fonts,
scripts and animations) will be extracted into the local project. Subsequent uses of the component will not
overwrite the initial resources. If there is a name conflict with resources that are already in the project,
then the default behavior is to use the existing project resources and not to overwrite the project resource
with the template resource.

When a component is used within an application, alink is established between the component definition
and each instance where that component i sused within the appli cation. Thisassociation allows components
to be changed and for those changes to be applied as updates to any existing instance of the component.

Creation Guidelines and Conventions

Components provide a lot of freedom to users with regards to packaging re-usable content. However,
there are some guidelines that if followed will reduce the potential for confusion when your component
isapplied to a number of projects.

Favor Groups over Controls Whileit is possible to create components from asingle control, this
is generally only useful for the smplest of components. In order
to manage interactive state, provide feedback and handleinput it is
better to use agroup to provide a consistent namespace for controls
and variables.

Use a Consistent Name Prefix Components are intended to be created in the context of one project
and then shared and used in other projects. However, since a com-
ponent packagesall of itsimages, fonts, scriptsand animationswith
it, thereisalwaysthe potential for name conflictsto occur. Tomin-
imize the change of conflict it is suggested that you name all of re-
sources with a prefix that links them to component. For example
Crank provided components use following naming convention:

« A prefix name is established using a prefix of SBC followed by
the name of the component. For example SBCPushBut t on

« All image resources use the prefix name (e.g., SBCPushBut -
t onBevel . png)
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 All animation definitions use the prefix name (e.g., SBCPush-
But t onFadeCQut)

e All Lua script files use the prefix name (e.g., SBCPushBut -
ton. |l ua)

Keep Lua Scripts | sol ated In order to avoid any conflict within the Luanamespaceit isimpor-
tant to not only identify the Luascript file(s) used by the component
but also to ensurethat all of the Luafunctionsand variables used by
the component do not conflict with anything elsein the application.
This means ensuring only a minimal set of callback functions are
exposed and that thel ocal keyword isrigorously applied.

Provide Change Notification via In many component situations is it desirable to remove the user

cal | back Variable from the mechani cs of what acomponent is doing within the Ul and
to simply provide statusinformation asafinal result. For examplea
check-box button might have a selected/unselected state or aslider
might have a percentage result that they indicate. In these cases it
is a convention to use a variable associated with the group named
cal | back thatistyped asaLuafunctionvariable. Thisallowsthe
user to set different callback functionsfor different instances of the
component but use the same controlling logic.

Editing Components and Propagating Changes

There are two ways to change and update a component after it has been created.

The first way isto simply use the component in an application, make the modifications that you want and
then to save the component back as anew component, potentially overwriting the previousfile. Thisisthe
same process used to create the initial component, the only difference being that you started the process
by using a component to seed the initial functionality and behavior. This technique is most applicable
when you want to introduce significant structural change to acomponent, for example adding or removing
controls, render extensions or actions. In these situations the component you are cregating is not really
related any longer to any instances that they user may have created and would be difficult to synchronize
while guaranteeing compatible behavior.

The second approach for updating acomponent is most suitable when you want to make cosmetic changes
to the component and have those changes be applicable to any of the current instances of the component
in the application. In this case you can edit the component file directly from the t enpl at es directo-
ry launching a Component Editor. When you do this, the component will automatically be opened and
applied to a sandboxed Storyboard project containing a single screen and single layer. From within this
sandboxed project, you can change the existing properties such as color, images or variable values. When
the component is edited in this fashion, it will save a history of what properties have been changed along
with anew internal revision number.

When components are changed using the Component Editor technique the changes that are recorded with-
in the template can be applied to components that have been used in the current application. From the
Component View select the component to update and right click and select the Update I nstances option.
This selection will scan the application for any uses of the component that are not already synchronized
with the latest changes in the template and offer to synchronize the changes for you.
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Traditional development techniques rely on a common source code repository that is revision controlled
usingtoolssuchasSVN, Perforce, Clearcase, GIT or Mercurial. Storyboard Designer projectsare designed
to be directly integrated into this type of environment so that the Ul can be shared and improved by many
developers working in parallel.

Revision Control System Integration

In order to provide an integrated support for various revision control systems, Designer uses the Eclipse
Team Provider plugins. Plugins are available for most revision control systems from marketplace.e-
clipse.org [http://marketplace.eclipse.org]. Here arelinksfor several of the more common/popular plugins:

» Subversion svn Plugin: http://marketplace.eclipse.org/content/subversive-svn-team-provider
» Mercurial hg Plugin: http://marketpl ace.eclipse.org/content/mercurial eclipse-was-hgeclipse
» GIT egit Plugin: http://marketplace.eclipse.org/content/egit-git-team-provider

» Perforce p4 Plugin: http://www.perforce.com/product/components/eclipse_plugin

Comparing and Merging Model Files

The Storyboard Designer model file is a single model file. Conflicting changes to this model file can be
visually inspected and merged from within Designer using the model comparison tools.

To compare two Designer files within the same project or file system workspace. Select both of the model
files(eg.,fil el. gde andfil e2. gde) in the Navigator view. Right click and select Compare With
> Each Other from the menu.

To compare aDesigner filethat isin under revision control to apreviousversion, right-click on thefileand
select the menu entry Compare With. Different version control systems provide different specific terms,
but . In the sub-menu you can select Latest from Repository or Revision if you want to compare with a
specific version.

In either case, local comparisons or comparisons with versions from a revision control system, the com-
parison will open an editor that will highlight the differences in the model elements in the two files and
allow each of the changes to be viewed in context and merged or discarded as may be required by the
final design.
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Triggering a comparison provides a hierarchical breakdown of the models objects, with two sides repre-
senting thetwo files. Any differences between the two model swill be highlighted in yellow. The two types
of differences are property changes and additions/del etions.

Property changes show the value on both sides of the viewer. Changes are marked by a deltaicon between
the two tablesin the two reference comparison or an arrow representing the direction of the change when
three reference points are available. The three reference point comparison is usually only available when
a source control system is available to provide the revision history.

For additions/deletions, the side representing the file that has the object will show it, and the other side
will show empty space. Additions and deletions are marked by a + or - icon, and an arrow representing
the direction of the change when three reference points are available.

In addition to changes, the comparator will also show any unchanged objects/properties, for reference
and context. They are displayed in gray text, with no background color. In athree way comparison with

an ancestor, it is possible that a conflicting change exists, where both sides have modified the same ob-
ject/property from the original ancestor. These will be highlighted in red.

B|eemnoooc@poy | 0k
The toolbar contains actions and options to merge changes and switch the view. From left to right, here
isadescription of each one:

» Toggle Graphical Compare: Enablesthe graphical compare, which will appear on the bottom half of the
screen and allow the user to visualize the changes on a model object.

* All Changes Filter: Displays all changes across all model objects.

» Application Filter: Displays changes on the application level. Thisincludes application properties, and
any application level variables or actions that have been added or deleted.

 Screen Filter: Displays changes on the screen level. Thisincludes screen properties, layer instance prop-
erties and layer instance additions/del etions.

 Layer Filter: Displayschangesonthelayer level. Thisincludeslayer/control/render extension properties
and control/render extension additions/deletions.
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« Animation Filter: Displays any changes related to animations.
» Toggle Unchanged Properties. Shows or hides the unchanged objects/properties.

» Copy Left-Right/Copy Right-Left: Merges changes that have been selected in the viewer. If a model
object is selected, any changes to its children will be merged.

» Copy All Left-Right/Copy All Right-Left: Mergesall changes. In the two way case, thisis non-destruc-
tive and will not delete any deletions, but will add the additions. In the three way case, this respects
the direction of the changes.

After making changes, saving the comparator tab will appropriately save the changesto the model file(s).
Exiting the comparator without saving will revert any applied changes. The global undo/redo functions
are also available to revert and re-apply changes.

If you are working from a command line environment, or integrating Storyboard project merging into
a continuous integration environment where file merges must happen automatically with a binary pass
(merge successful) or fail (merge conflict), then Storyboard provides acommand line mergetool for you to
use. ${SB_DESI GNER_EXT} -nospl ash -application com crank. gdt. merge. gde-
nmerge ${ancestor} ${current} ${other} Herethe${SB_DESI GNER _EXT} represents
the path to your Storyboard Designer executable and will vary based on your operating system and installa-
tion path. For astandard windowsdistribution you would find the Storyboard Designer binary inC: \ Pr o-
gram Fi | es\ Crank Sof t war e\ St or yboar d_Desi gner\ St or yboar d. exe whileonaMa-
cOS systemismay be/ Appl i cat i ons/ Cr ank_Sof t war e/ St or yboar d_Desi gner/ St ory-
boar d. app/ Cont ent s/ MacOS/ St or yboar d.

Thevaluesof ${ ancestor} ${current} ${ot her} arethefull pathsto thefilesbeing compared
and are designed to align with external source management tools such as subversion (svn) and git. The
merged content will be stored into the ${ curr ent } file by default but can be redirected by specifying
- out put =newf i | enane. As an example of how to use this merge command with a command line
git client, put the following in your . gi t confi g file: [nergetool "nergegde"] cmd =
\"C:\\Program Fi | es\\ St or yboar d_Desi gner\\ St or yboar d. exe\" -nospl ash -
appl i cati on com crank. gdt. ner ge. gdenerge -qui et=1 $BASE $LOCAL $REMOTE
trust Exi t Code = fal se Assuming that the mer gegde is specified as the merge tool for all
* . gde filesthen thiswill invoke the Storyboard specific merge for model files.

In addition to the merge tool built into Designer, there is a standalone comparator application that allows
for an automated merge as well as a manual merge with a visual diff. The application will first attempt
an automatic merge of the provided content. If that fails due to the discovery of a conflict, the visual diff
will appear and allow the user to merge manually. The application is packaged in Storyboard alongside
Designer, and makes use of the exact same command line options as above along with two new ones.
Specifying - headl ess will suppress the visual diff regardless of the result and just attempt an auto-
matic merge, exiting if afailure occurs. Specifying - manual will skip an automatic merge attempt and
jump straight into the visual diff of the files. Similarly, this is what a mergetool entry would look like
in.gitconfig: [nergetool "mergegde"] cnd = \"C:\\Program Fil es\\ Story-
boar d_Conpar at or\ St or yboar dConpar at or . exe" [-quiet] [-headl ess| manual ]
[out put=/path/to/resul t.gde] $BASE $LOCAL $REMOTE

Comparing and Merging Projects

Entire projects and directory structures can be compared as easily as comparing single model files. This
will allow developers to understand which resources such as images, fonts and script files have changed
in addition to the changes to the model logic. The same as a modé file comparison, this can be performed
by right clicking on two projects or directories and selecting Compare With > Each Other from the menu.
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When this comparison is done a hierarchy is presented indicating files that have changed, been added or
removed from the source or the destination directory. Selecting any of these files will open a comparison
editor that is appropriate for that file type.

Exporting Storyboard Projects for Sharing

Storyboard Designer gives you the ability to export your project for either archiving, sharing or demo
purposes. Here are a couple of easy steps showing you how to do that.

When your Storyboard Project is complete and you are ready to export, right click on the project folder
and select Export.

¥ storyboard_workspace_project - Storyboard Development - ¢
File Edit Mavigate Search Project Run  Window He

il BOCE & Qu~-ivy~-idl-

[ Application Model | %5 Navigater &2

v [ Addre-P-nt-

B ev New ¥
(= for Go Into
= Open in New Window
(= sal
& ter 5 Copy
=| b Paste
ElP' 3¢ Delete
& Ac M
OVE...
# Anim:
@ Anim: Rename...
# Image O port
# Projec Ee—
3 serollj = SR
#* Trans| Refresh

Next you will be presented with the Export Selection dialogue. Expand General by clicking on thetriangle
to the left of the folder. Select Archive File and then click Next.
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#* Export

m}
X

Select

Export resources to an archive file on the local file system. | E E I

Select an export wizard:
type filter text

v (= General
JE Archive File
{2 File System
[T Preferences
» [ Install
» (= Remote Systems
> (= Run/Debug
» (= Storyboard Development
» = Team

@ < Back Next > Einish Cancel

Next you will see the Export Archive file box. Here you will see all the folders and files that will be
included in the archive you are about to create. Browse to the location where you want to save and then
provide a name for your archive. Review and verify your Options and then click Finish.

¥ Export O x

Archive file

Please enter a destination archive file.

=
v

=

~ [ #® AddressBook
& events
A = fonts
» [ (= images
(= seripts
[ templates
[[] = RemoteSystemsTempFiles

B4 5 buildpath
] :..pmje:t
[ #® AddressBook.gde

Filter Types.. | | SelectAll || Deselectall

To archive file: | v Erowse...

Options

®) Save in zip format

() Saye in tar format

Compress the contents of the file
[[J Resolve and export linked resources

(®) Create directory structure for files
(O Create only selected directories

@ [ <Back | Hets Finish Cancel

168



Chapter 25. Exporting and Running on
your Embedded Target

A Storyboard application can be exported in several different ways. The output of the export processis
what is considered a Storyboard Deployment Bundle. Depending on the bundle packaging these can beran
by sbengi ne, installed on an iOS/Android based mobile platform, executed on Windows as a normal
application, or used by the user to compileinto their RTOS application.

In the past deployment exports were done through a few different export wizards, but as of Storyboard
5.0 these have been consolidated into a single export configuration system. This export system allows the
user to create, save, and sharetheir application export parameters. These configurations can be customized
through the Storyboard Application Export Configuration dialog.

Export Workflow

To export a Storyboard Deployment Bundle, right-click the Storyboard application file (*.gde) and select
Storyboard Export, and choose the deployment type.

[1] -project ]
p Ad"ﬂ’ﬂDAAL A
New >
Open _
Open With »
Paste
¥ Delete
Move...
Rename...
gx Import...
g Export..
#* Storyboard Export > [ Storyboard Embedded Engine (GAPP)
™ Refresh J::é Windows Standalone Launcher (EXE)
[&] Storyboard Embedded Resource Header (C/C++)
Show in Remote Systems view U Storyboard Compressed Package (SBP)
Q  Storyboard Simulator @ Native Android Application (APK)
e ’ [B] Export Storyboard Design Report
Debug As » |

||

An export can also be launched by clicking on the Storyboard Application Export button in the toolbar.
This button will launch the first export configuration found for the current application, or create one if
none exist.

BMOCEE X~~~

Model | 55 Navi Storyboard application export r‘

Tazm b

The Storyboard Export Configuration dialog will appear the first time an application is exported for de-
ployment. This dialog allows you to customize how the application is exported and can be accessed at any
time by clicking on the Storyboard Application Export Configuration button in the toolbar.
BOCEEES Ui if -3 oo

, Model [5. NavigatJ Storyboard application export configurations L-

The export dialog is separated into sections that take you through the required elements of an export.
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#* Storyboard Application Export Configurations b4
Create, manage, and run configurations G
X8>~ Mame | AddressBocigde
type filter test Stcryboard Export Parameters . Export Resoueces
w [ Storyboard Apphication Expart Confic || Select Storyboard Application Model(s)
[ AddressBock.gde Projects pae
834 render_edention || 9 AddressBock.gde (Primary) *

(3 Imageftotation

Options

A Generate condensed output (will be less readable)

Configuration Location
® Werkspace () Project

¥ Seclect Packaging Mcthod

Packagen Storybosrd Embedded Engine (GAPF)

¥ Select Transfer Method

Transfer: Filesystem

Select export directory

B Use same directory a5 selected mode file

Output Directorny:

% >

Filter matched 2 of 2 items

@

Application Model To Export

Generic Model Export Options

Export Packaging

Export Transfer

Fevert Apphy

The first export parameter block is the selection of which applica
tion model file (*. gde) filesto export. Selecting more than one
will cause these files to be merged when exporting the deployment
bundle.

The second export parameter block lists generic Storyboard Maodel
export options. These are options that are independent of the spe-
cific packaging format but apply generically to the model.

The Generate condensed output option determines if extraneous
character information is removed from the exported model file.

The Generate precompiled Lua option will attempt to pre-compile
the project's Lua scripts to bytecode prior to packaging. Only the
top level filesinthe project'sscri pt s directory will be compiled
into platform independent bytecode. Compilation usesthe samefile
names as the original files so this option is only available when the
user is exporting to adirectory other than the project directory.

The third export parameter block determines how the exported
model should be packaged. These packages and their options are
described below.

The final export parameter block is where the packaged content
should be saved or transferred. Currently transfer methods include
copy the packageto thelocal filesystem or transferring it to atarget
over the network using scp. Thetransfer methods and their options
are described below.

Once the user has finished customizing their export configuration they can click the Apply button to save
the configuration and the export can be launched by click on the Run button. The application will then be
exported according to the configuration.
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Selecting Files For Export

All of the resources used by the application (images, fonts, scripts, translation files etc) must be available
at runtime and included in the bundle packaging. The exporter will automatically select common resources
but the packaged content can be customized using the Export Resources tab of the export wizard

The common resources extracted from the Storyboard application’s project include:
» Thei mages directory content. These are image assets that are required by the application.
» Thef ont s directory content. These are fonts that are required by the application

» Thescri pt s directory content. These are usually Lua script files that provide glue logic for the ap-
plication

» Thetransl ati ons directory content. These are usually translation files used by the application

Users may include additional content or exclude specific files asrequired by the application. The directory
structure of the exported bundle package will reflect the same directory structure as used in the Designer
project and should be maintained when the deployment bundle is moved to an embedded target.

Deployment Bundle Packages

Storyboard Embedded Engine (GAPP)

This will export the application as a GAPP file. The application resources will be transferred along with
the GAPP file. Thisis the default package when exporting a new application.

Storyboard Compressed Package (SBP)

Export the application as a compressed package. The exported .sbp file will contain the application re-
sources that were selected.

The following are parameters available for the Storyboard Compressed Packaged export

Encrypt exported package The user can choose to encrypt the exported SBP package.

Native Android Application (APK)

Export the application asa Android Native Application. The exported .apk file will contain the application
resources that were selected.

The following are parameters available for the Native Android Application export

Application Parameters These parameters allow the user to change the application name, the
APK file name, the application UID, and the application version in-
formation. Other parameters allow the user to change the application
orientation, scaling, and whether the status bar is shown.

Application Name The name that will appear on
your device's Ul for the app.
This name doesn't have to be
unique
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Android Package File Name Thisisthe name of the apk file
that is exported. This name has
no effect once your application
isinstalled.

Android Unique Application Iden-  This ID uniquely identifies

tifier your app on the device and
in Google Play Store. It looks
like a Java package name (ie.
com.example.myapp).

Runtime Parameters This is where the user specifies the Storyboard Runtime to export in
the APK. The user can also specify runtime options here.

Manifest Parameters Here the user can set their shared object list and add additional per-
missions to the Android manifest file.

Icon Parameters Here the user can set the icons for the application.

Native iOS Application

Export the application as aiOS Application. The exported .app file will contain the application resources
that were selected. This option is only available on MacOS development platforms and requires that the
iOS mobile development environment be configured prior to export. This configuration isdiscussed in the
chapter the section called “Exporting to iOS Devices'.

The following are parameters available for the Native iOS Application export

Application Parameters These parameters allow the user to change the application name, the
company identifier, the signing identity and provisioning profile. Oth-
er parametersallow the user to changethe application orientation, scal-
ing, whether the status bar is shown.

Runtime Parameters This is where the user specifies the Storyboard Runtime to export in
the app. The user can also specify runtime options here.

|con Parameters Here the user can set the icons and launch screens for the applica
tion. There are different images for different types of iOS devices, i.e.
iPhone, iPhone retina, iPad, iPad retina

Windows Standalone Launcher (EXE)

Export the application as a standalone Windows application. The exported .exe file will contain the appli-
cation resources that were selected.

The following are parameters available for the Windows Standalone Launcher export

Windows Standalone Launcher Pa  The user specifiesthe Storyboard Runtimeto export inthe exe. The
rameters: user can also specify runtime options here.

Storyboard Embedded Resource Header (C/C++)

Export the application as a set of C/C++ header files. Thiswill export one or more header filesthat can be
used in conjunction with the Soryboard RTOS SDK product which generally requires adirect compilation
of the Storyboard application into the system image. There are a number of parameters available for this
export, the full context of use for these options are described in the Soryboard RTOS SDK users guide.
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The following are parameters available for the C/C++ Resource Header export

Draw images directly from code This option relates to how the images used in the Storyboard appli-

storage (Flash/ROM) cation are going to be treated by the engine on the embedded sys-
tem. Standard compressed image formats such as PNG or JPEG re-
quire decoding to atemporary buffer prior to display. Thisrequires
additional dynamic memory that may be beyond what the hardware
platform has available. In order to support these smaller memory
configuration systems with agraphically rich user interface, Story-
board Designer can pre-decode the images to a format that is di-
rectly compatible with the system's display output. When this oc-
curs, the image data can stay resident in read-only memory and the
Storyboard Engine can render it without incurring any additional
dynamic memory overhead.

Export Model/Resources/Bitmap The C/C++ header export is split into three separate header file

Fonts choices onefor model, one for theimage and file resources and one
for the bitmap fonts (if they are being used). By default these files
will all point to the same header file location, but they can be sep-
arated if that is more suitable for your development purposes. The
paths specified are paths that are relative to the output location set
in the Transfer section.

The bitmap font header selection is only required if the platform
configuration does not include a dynamic font rendering engine,
such as FreeType. In the absence of afont engine, which would use
the TrueType font files directly, the fonts and glyphs must be pre-
rendered for use by Storyboard's bitmap font engine. The number
of glyphs generated is dependent on the content of thefont filesand
the quality of thefont rendering is controlled by the Alphamap Font
selection. The more bits that are used, the smoother the font will
render but the larger the resulting data will be

Export Transfer Methods

Filesystem

Copy the deployment bundle to a directory on the filesystem. The user can choose to export to the project
directory or select another directory on the filesystem to copy to. Thisisthe default transfer method when
exporting a new application.

SCP Transfer

Copy the deployment bundleto atarget viascp. The user needsto enter the target address (either hostname,
IP address or mDNS service name eg: 'mydevboard.local’ if supported), the username and password, and
the target directory they want to copy to. Selecting the Post Transfer Script option will alow the user to
execute a script on their target post launch. This could be used to launch the application they exported.

After running a export the scp parameters will be saved as a globa workspace preset that could be used
with future exports. Currently only 10 presets are saved at atime.
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Exporting from the Command Line

It also possible to perform headless exports of the Storyboard Design files to the Storyboard Embedded
Engine files from a command line or scripting environment.

All of the Storyboard executableswill belocated inthe PATH_TO | NSTALL/ St or yboar d_Desi gn-
er/ st or yboar d directories, though on each desktop platform they are named dlightly differently

Windows:

./ Storyboard. exe -application com crank. gdt. ui.gappexport
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
out put =<Pat hToGAPPFi | e>

Mac:

./ Storyboard. app/ Cont ent s/ MacOS/ St or yboard -application
com crank. gdt . ui . gappexport
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
out put =<Pat hToGAPPFi | e>

Linux:

....lStoryboard -application com crank. gdt. ui.gappexport
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
out put =<Pat hToGAPPFi | e>

Note: Storyboard requires adisplay, so to run in atrue headless environment a Virtual frame buffer needs
to be setup.

Xvfb :1 -ac -screen 0 1024x768x8 export DI SPLAY=: 1
....lstoryboard -application com crank. gdt. ui.gappexport
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
out put =<Pat hToGAPPFi | e>

Wherethe nodel isthe path to the Storyboard Designer model file. In the situation where multiple GDE
model files are being joined together it is a comma separated list of model files where the first model file
will be used for the start screen and the remaining modelswill be used for additional content. Theout put
parameter specifies the filesystem path where the Storyboard Engine file will be created and the directory
containing that file will be used to for the additional resource directories (scripts, images and fonts).

If the gdefilethat is being selected for export does not reside in the workspace that is going to be used by
the comman line exporter, then the export configuration must be stored in the project. Thisis an option
that is availble when modifying the export configuration. The following picture illustrates the selection
that needs to be made:
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Mame:: Bubblemark.gde-Exporter
Storyboard Export Parameters - Export Resources
Select Storyboard Application Model:

% Bubblemark ... Primary Model: Bubblemark.gde
Options
[/] Generate condensed output (will be less readable)

Configuration Location
¥ Select Packaging Method

Packager: Storyboard Embedded Engine (GAPP)

v

¥ Select resource export configuration

Resource Export Configuration: Default

£

¥ Select Transfer Method

Transfer: Filesystem

£

Select export directory

Use same directory as selected model file

Output Directory: C\Users\Rodney\Documents\Workspaces\storyboard-6.0\Bubblemark

Revert Apply

Note that the "Configuration Location" option is set to "Project"”. If the project resides in the same work-

space that the command line exporter will be using, the configuration can be stored in either the workspace
or the project

By default the exported gapp file will be compacted and not in areadable format. If amore readable format
isdesired, then ther eadabl e parameter can be passed along the command line such as:

....lStoryboard -application com crank. gdt. ui.gappexport
readabl e
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
out put =<Pat hToGAPPFi | e>
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Exporting from the Command Line using Ex-
port Configuration

Itisalso possible to perform a headless export using a pre-configured export configuration. After config-
uring the export in Designer a user can export this from the command line or scripting environment.

All of the Storyboard executableswill belocatedinthe PATH _TO | NSTALL/ St or yboar d_Desi gn-
er/ st or yboar d directories, though on each desktop platform they are named slightly differently

Windows:

./ Storyboard. exe -application comcrank. gdt. ui.configexport
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
confi gurati on=<Confi gurati onNane>

Mac:

./ Storyboard. app/ Cont ent s/ MacOS/ St or yboard -application
com cr ank. gdt . ui . confi gexport
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
confi gurati on=<Confi gurati onNane>

Linux:

....lStoryboard -application comcrank. gdt. ui.configexport
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
confi gurati on=<Confi gurati onNane>

Note: Storyboard requires adisplay, so to run in atrue headless environment a Virtual frame buffer needs
to be setup.

Xvfb :1 -ac -screen 0 1024x768x8 export DI SPLAY=:1
..../storyboard -application com crank. gdt. ui.configexport
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
confi gurati on=<Confi gurati onNane>

Where the nodel isthe full path to the Storyboard Designer model file. This model file will be used to
search for aexport configuration. The conf i gur at i on parameter specifies the configuration name. If
thisis provided then only the configuration with that name will be used in the export.

Additional Options

- dat a Is used to specify the workspace to be used when performing the export. This workspace should
not be opened by other instances of Storyboard. Thisis helpful when running theconf i gexport option
in order for Storyboard to find your export configurations in your project. It is specified as follows:

....lStoryboard. exe -application com crank. gdt. ui.configexport
-data <Pat hToWr kspace>
nodel =<Pat hToGDEFi | e[ , Pat hToAddi ti onal GDEFile,...]>
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confi gurati on=<Confi gurati onNane>
- consol eLog Isused to enable additional logging to the console.

- noExi t Isused to prevent the application from closing automatically after performing the export. This
is sometimes useful to keep the log console open post-mortem.

Setting up Storyboard Engine

An engine execution environment is provided for each supported operating system, architecture and ren-
dering system. The target system should be configured with the Engine (sbengine) and plugins required
for the target application. All plugins are loaded viathe SB_PLUGINS environment variable and all li-
braries are loaded viathe LD_LIBRARY _PATH environment variable.

For example assuming a Storyboard Engine installation located at / hone/ cr ank/ | i nux-i nx6yoc-

t o-arm e- opengl es_2. 0- obj thenyou might configure the following environment variables:

export SB_PLUG NS=/ home/ cr ank/ | i nux-i mx6yoct o- arm e- opengl es_2. 0- obj / pl ugi ns
export LD LI BRARY_PATH=/ home/ cr ank/ | i nux-i mx6yoct o- arm e-opengles_2.0-0bj/lib

On Windowssystems, thereisnoLD_LI BRARY_PATH so the PATH environment variabl e should be used
instead. Similarly on MacOS, DYLD_LI BRARY_PATH should be used instead of LD LI BRARY_PATH

Font Environment Variable

The Storyboard Engine, when used with the FreeType font engine, has environment variables for font

options:

SB_FONT_HINT="norma" This corresponds to the default hinting algorithm, optimized for
standard gray-level rendering.

SB_FONT_HINT="light" A lighter hinting algorithm for non-monochrome modes. Many

generated glyphs are more fuzzy but better resemble its original
shape. A hit like rendering on Mac OS X.

SB_FONT_CACHE_SIZE=[siz€] Thisvariableisused to set the size of the FreeType font face cache.
By default the cache is disabled and a value of 0 will disable the
cache. Any other number isthe number of font facesto cache, using
this cache can decrease memory mappings of font files.

QNX Screen Environment

The QNX scr een composited window system provides the ability for multiple applications to render
content to a display at the same time and to have that content merged together.

SB_SENSITIVITY=[0]1] By default (0), the screen composition manager does not deliver in-
put events to an application that has fully transparent pixel con-
tent. This corresponds to the default QNX screen input setting of
SCREEN_SENSITIVITY_TEST. Setting the SB_SENSITIVITY option
to 1 any touch input received on the applications display area will
be delivered to the application regardless of if the pixels were trans-
parent or not. This corresponds to the QNX screen input setting of
SCREEN_SENSITIVITY_ALWAYS.
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Running Storyboard Engine

The Storyboard Engine executabl e (shengine) islocated in the bin folder of the Storyboard Enginedirectory
structure. Now that the Storyboard Engine and Storyboard application (development bundle) are located
on the embedded target and the Environmental Variables have been set, the Storyboard Engine can run
a Storyboard application as follows:

sbengi ne t hernostat. gapp

The Storyboard Engine is a self contained executable which loads plugins for added functionality. The
Engine can be run as follows:

sbengine [-i] [-v] [-0] [storyboard application]

Table 25.1. Options

OPTION DESCRIPTION

-i Displays which version of sbengine and related libs
are being used

-V Verbosity, more v's means more verbose output.

-0 Plugin or manager options

Each plugin or manager defines its name and possible options.

As the verbosity level to Storyboard is increased, you will see more information about the execution of
the runtime engine.

Target Specific Configurations

Linux x86, armle

FBDEV

This build renders directly to the Linux framebuffer device (/dev/fb0). No other Graphical User Interface
should be running when Storyboard is started as it assumes control of the framebuffer device. Thisbuild
also uses the FreeType library for font loading and rendering.

Libraries:

TSLIB

 libfreetype.so

For the ARM version a plugin is available which supports a touchscreen device through the use of tslib
(libgre-plugin-tslib.so). This plugin will use the standard tslib environment variablesin order to find and
configure the touch device as follows:

export TSLI B_CONSOLEDEVI CE=none

export TSLI B TSDEVI CE=/dev/i nput/ts0
export TSLI B _CALI BFI LE=/ et c/ poi nt er cal
export TSLI B CONFFI LE=/etc/ts. conf
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It is assumed that the touch device has been configured previously. In order to configure the touch device
pleaserunthet s_cal i br at e whichis part of the tdlib distribution or build for Linux systems.

Libraries:
e |ibts. so (only for tdib plugin)
Note

Storyboard requires a libts-0.0.s0.0 to be in the lib path to use the tslib-plugin. If the board has
libts-1.0.50.0 simply create a symlink for libts-0.0.s0.0 and point it at the libts-1.0.50.0.

In -s /lib/libts-1.0.50.0 /lib/libts-0.0.s0.0

MTDEV

Setting up muti-touch with Storyboard is relatively straight forward. In most cases you only need to pass
the multi-touch device to Storyboard using the following option:

sbengi ne -ont dev, devi ce=[path to touch device] your_app. gapp

Determining the Touch Device

Typically the touch device is labelled as / dev/ i nput / t ouchO. You can easily verify by using the
cat utility:

cat /dev/input/touchO

Executing the above command and touching the screen should present charactersto the terminal verifying
you have the right device.

Input Bounds Parameters

Usually the shengine mtdev plugin queries and receives the correct information from the touch device.
Sometimes, due to manufacturer's not following the correct specifications etc., the touch device does not
getinitialized correctly and the touch coordinates are off. Inthat case you need to usethe - ont dev, cal -
i br at e optionin conjunctionwiththemnt cal i b application to acquire the bounds parametersfor screen
calibration. To do that you will need to follow these steps:

1. Get the mtcalib sample from the Crank public SVN. Importing sample projects from Crank's public
SVN can be found here.

2. Run shengine with the mtcalib sample:
sbengi ne -onmtdev, calibrate ntcalib. gapp

3. Passthe boundsinformation that you acquired from the mtcalib application to your original sbengine
commandline;

sbengi ne -ont dev, devi ce=/ dev/i nput/t ouchO, bounds=0: 0: 32000: 32000
your _app. gapp

Libraries:

e |ibmtdev. so
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SBIO

If your application uses the Storyboard 10 library then the Linux kernel must have SysV message queue
support.

Microsoft WinCE, Compact7 win32, armle

Requirements:

Alphablending must be compiled in to the target WinCE image
To utilize the -v verbosity options, a console must be compiled in to the target WinCE image

Use command line option to pass SB_PLUGINS directory since WinCE does not support environment
variables. E.g.: sbengine -omodel_mgr,plugin_path="/Temp"

liblua.dIl must resideinthe samedirectory as sbengine.exe, dueto thelack of aPATH environment variable
Libraries:

* | i bgwes. dl | Mustbe built into target WinCE image

Yocto Jethro Linux kernel (3.14) OpenGL, FBDEV, armle

Using the Y octo Jethro Linux kernel (3.14) with the boundary devices branch for the nitrogen6x you might
encounter flickering graphics.

Requirements:

echo 10 >/sys/devices/socO/backlight_lvds0.17/backlight/backlight_lvds0.17/brightness
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What is Storyboard Lite

Storyboard Liteis afeature reduced version of the Storyboard Engine. It is designed to fit on to platforms
that have smaller memory and storage offerings. Storyboard Designer can still be used to work with a
Storyboard Lite platform as the main engine is the same as the engine that runs on desktop machines.

Storyboard Lite Installers

Each platform that supports the Storyboard Lite configuration has an installer ascociated with it. For more
information on which installers are available, contact info@cranksoftware.com.

Design Considerations

One of the new features in Designer is the ability to choose a feature set to work with for the Designer
project. When creating a project for Storyboard Lite, users are encouraged to select the " Storyboard Lite"
feature set. This selction can be done on the third page of the "New Project" wizard. This will reduce
the number of actions that you can choose from in the "New Action" dialog. Some of the actions that
are removed are the Lua callback action and any of the advanced screen transition actions. These actions
have been removed due to the amount of memory that they can potentially use during execution. To add
dynamic capabilities to your application anew action called the "C Callback" action has been added. This
action allowsthe user to specify a C function to be called at runtimein response to an event. For simulation
purposes on desktop machines, the C callback plugin will invoke Lua functions from Lua scripts in the
project that have the same name as C function that is being called.

Another design consideration is to avoid the usage of rotated or scaled images. Rotating or scaling an
image will require more memory by the engine to draw the image at runtime.

Storyboard Designer now has ametrics view which can be used to estimate how much memory and storage
are required by an application. Also, there is a Resource Export Configuration editor that can be used
to control how resources are exported by designer. Using this editor it is possible to reduce the amount
of memory needed by fonts and images by drawing them directly from storage on the device. This will
however increase the amount of storage needed to store these resources.
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Exporting to i10S Devices

When exporting to an iOS Device al related files and available plugins are packaged into asingle applica
tionfor the device. Sincethisisthe casethereisno need to set up environment variables or specify runtime
options on the target, since thiswill al be donein Storyboard Designer when you export the application.

To configure an iOS device to run your apps you need to set up afew things from Applefirst:

1. Xcode

2. i0OS developer account

w

. A code signing certificate

N

. The device ID of the Apple products you will be running on

631

. Theidentifiers of the applications you will be making

6. A provisioning profile

Xcode

Xcode no longer includesthe command line tools and need to be downl caded separately from the app store.

IOS Developer Account

To obtain a devel oper account you will need to go to https://devel oper.apple.com, click on iOS Dev Cen-
ter, then click register. After that follow their step by step instructions and you will be a registered iOS
Developer.

Code Signing Certificate

Log into your iOS Development account and click on the iOS Provisioning Portal link at the right hand
side of the page. In your Provisioning Portal, click Certificates in the left tab bar. If you do not have a
certificate, there will be an option to submit one. To do thisyou will need to make a Signing request. You
can do this by launching Keychain Access, located at /Applications/Utilities. Then go to Keychain Access
> Certificate Assistant > Request a Certificate From a Certificate Authority. Enter your email address and
your name, then select save to disk. Once that has been generated, go back into the certificates page of
your provisioning profile and submit it for approval. After the certificate gets approved, download thefile
and open it, and it will be added to you keychain access.

Device IDs

Log into your iOS Development account and click on the iOS Provisioning Portal link at the right hand
side of the page. In your Provisioning Portal, click Devicesin theleft tab bar. Click the add devices button
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at the top right of the page. Here you will need the device's name and Device ID. To get these connect the
deviceto your computer and find it iniTunes. With the device selected click on the device's serial number,
and it will switch to the Device's Identifier. Then click Edit > Copy Identifier (UDID). Now return to your
Provisioning Portal, paste the identifier and enter the name of the device.

Application IDs

Loginto your iOS Development account and click on theiOS Provisioning Portal link at theright hand side
of the page. In your Provisioning Portal, click App IDsin the left tab bar. For this section we recommend
you set up a generic App ID and have it accept all of you applications. However if you wish to enable
other iOS like Push Notifications or In-App Purchase, you will need to make an ID for that individual
app. To create ageneric App ID, click the Add New App ID Button. Now enter a description of the app
the 1d will match with, e.g., "Application Development ID". Now enter the Bundle identifier. If thisis
a generic App ID simply type "*". If thisis for a specific app, enter the app's identifier. For example,
"com.cranksoftware.storyboardApp". Now click submit to go back to the previous page, find the App 1D,
and configure all of the options that this specific application needs.

Provisioning Profile

Log into your iOS Development account and click on the iOS Provisioning Portal link at the right hand
side of the page. In your Provisioning Portal, click Provisioning in the left tab bar. Click the New Profile
button. Create a name for this profile. Select the certificates that will be used by this profile. Select the
App ID that will be used by this profile. Select the Devices that will be used by this profile. Once thisis
completed, download the Y ourProvisionProfileName.mobileprovision file and save it to your computer.
When you are exporting your Storyboard application, you will need to tell Storyboard where thisfileis.

Adding Extra Libraries for iOS

Users can also add additional libraries that aren't included in the runtime to an exported iOS application.
Similar to Android, Storyboard needs to know about them beforehand so that we can pass them through
the code signing process. To do this, create atext file called user_libs.txt that contains any folder names
as strings that lead to added libraries that we need to check for signing. The folders should be placed at
the project root. Thistext file should a so be placed in the root of the project. A valid setup lookslike this:

Now that your libraries have been signed and are availablefor use, if you need to access them through Lua
you can do so using the helper variable gre. SCRIPT_ROOT. You can look at the generated .app file to
determine the script root relative path to your library folders, which will be located at the root of the .app
folder. That path needs to then be appended to the package.cpath variable in Lua using a semicolon. In
the above example, it would look like this:
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Exporting to Android Devices

Exporting as an Android application will create an Android package that is suitable for use on Android
devices. The packages generated will only work on devices running Android version 2.3.3 and above.

To create an Android package, right-click the project .gde File > Storyboard Export > Export as Native
Android Application.

#* AddressBe '
New >
Open With >
Paste
K Delete
Move...
Rename...
gx Import...
i Export..
#* Storyboard Export ¥ U Storyboard Embedded Engine (GAPP)
S\ Refresh [ Windows Standalone Launcher (EXE)
[&] Storyboard Embedded Resource Header (C/C++)
S R [y Storyboard Compressed Package (SBP)
O Storyboard Simulator @ Ntive Android Application (APK)
LD ’ Export Storyboard Design Report
Debug As L |

From the export file selection dialog, select the Storyboard application file (* .gde) that you want to export.
Choose appropriate names for the application name, Android package file name, and the package name.
Select the directory you want to export to and options for application orientation and fullscreen. For An-
droid devices version 4.4 and newer, the fullscreen option uses Android's sticky immersion fullscreen.

Note

Currently, without rooting an Android device, thereis no way to disable the bottom bar for some
Android 3.0+ devices.
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#* Storyboard Appl Export Config

®

Create, manage, and run configurations &

L= Mame: | AddressBockgde
Storyboard Export Parameters . Export Resources

w [ Storyboard Application Expert Confic | | Select Storyboard Application Model(s) =
[ AddressBock.gde Prejects Selected

&8 3d_render_etension # || 9% AddressBock.gde (Primary) o
(3 addressBook

1 Animations

g

Options
Al Generate condensed output {will b less readable)

Configuration Location
() Workspace () Project

¥ Select Packaging Method

Packager: Native Androsd Application (APK)

Application Runtime Manifest lcons

Application Name Version Code
AddressBock 1
Android Package File Name (APK) Version Name
AddressBockapk 10
Andraid Unique Application Identifier
com.storyboard AddressBook

MNative Application Options

Application Orientation Application Sealing Display Status Bar
® Landscape ) Postrait (@) Mone b Stretch Cion
(D) Senser Landscape () Sensor Portrait 2 Maintain Aspect ®of

% >

Filter matched 2 of 2 items

Select the Runtime tab to set Storyboard runtime options (see Storyboard Engine Options for list of avail-
able runtime options). Select the Manifest tab for advanced options to modify the default Permissions,
Manifest file or Keystore settings (optional). Select the Iconstab for selecting theiconsfor the application.
If you don't need to alter the settings, click Apply then Run to use the defaults.

By default the Android application packagefile (APK) will be created in the project'sdirectory. To transfer
this application package to an Android device, smply copy the package onto aUSB or SD card.

Adding Extra Libraries for Android

Sometimes a user creates a Storyboard app that requires a library that isn't included with the Storyboard
Runtime. When exporting for Android we need to tell the exporter which libraries to preload. We do this
by giving the exporter a text file with alist of libraries. Make sure that the paths to these libraries are
relative to the Storyboard app's directory. Aswell, the order of the librariesin the list determine the order
they get loaded in, therefore if one of the libraries has a dependency on another library make sure to have
the dependent library higher in thelist.

Theexamplewelll useis modifying the FilesystemExplorer app from the Crank Software public repository.
In order for this app to work on Android we'll need to include the LuaFileSystem module that's been
compiled for Android (the lib's nameis Ifs.so). We'll add thisfile in scripts/android-armle.
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v Er% FilesysternExplorer [public/!
[y events
[ fonts
(7 images
~ [ scripts
~ [ android-armle
|5 Ws.s0 361 01711/
(7 macos-x86
[y win32-x86
[&f) fs_explorer.lua 362 C
(7 templates
|z .buildpath
[y -project 351 04/02/16 2
|5 FilesysternExplorer.apk :
#% FilesystemExplorer.gde
EE, readme.bd 359 01/11/11
[5) userlibs.bet 351 04/02/11

Create atext file, which welll call user_libs.txt, with the following contents:

R E Wi F e oy i aitl
userlibs.bet &3

4 kcripts/android-armle/1fs.so

o

When exporting the app make sure to include the path to thisfile and hit finish.

#* Storyboard Application Export Configurations

Create, manage, and run configurations

EIAN=E A Neme: | FiesystemExplorergde

type filter test Storyboard Export Parameters . Export Resources
w [ Storyboard Appheation Export Confic || Select Storyboard Application Model(s)
(5 FlenystemErplorer.gde Prejects Selected

U8 34_rendes_etension # || 9 FilesystemExploser.gde (Primary) *x

U AddressBook

1 fnimations

&8 Circles

(B FilesystemBrplocer

® Gesture

LB GraphingWithCanvas

B ImageRatation v

Options

(=l S ill be | Lk

Generate prec

Configuration Location
®) Werispace () Project

¥ Select Packaging Method

Packager: Native Androsd Application (APK) v

Application Runtime Manfest lcons

Select Shared Object List

Shared Cbject Uit Lecation: | C\Users\amiel | wrkspace 5 I o | erowse...

Advanced Options

Permissicns Marifest File  Keystore
Selected Permisions

andieid. pernission WRITE_EXTERNAL STORAGE *

sndioid permission, Add

< >
Al
Filter matched 2 of 2 tems Fevest eply

@ Close

Now the app can make use of the functionality included in the new library.

®
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Storyboard Lua Android Integration

On Android target platforms Storyboard provides an additional level of platform integration. In order to
access the native Java service APl on Android platforms Storyboard has incorporated the Lualava [http://
www.keplerproject.org/luajavall module to provide a bridge from Storyboard Lua script functions to the
Android Java API.

Access to the LuaJava bridge is through the | uaj ava Lua variable. On non-Android platforms, this
variable will not be defined and this can be used to provide alternate or simulated behavior.

function ny_cal |l back( mapar gs)

if(luajava == nil) then
print("LuaJava bridge not avail able")
return

end

-- LuaJdava avail able for use ...
end

The general mapping of standard Lua/Java types such as strings and numbers is handled transparently so
that Lua strings can be used in Java constructors and methods in the same way that the Java String class
would normally be used and similarly for Lua numbers and vice/versa,

When a Lua variable is created that is a reference or proxy to a Java object, then access to the meth-
ods of that object are performed using the colon (: ) notation with the Lua variable, | ua_vari -
abl e: met hod_nane() notation. When accessing static member variables of an object, this can be
performed using the traditional dot (. ) notation| ua_vari abl e. nenber _vari abl e_nane. Thisis
further demonstrated in the examples shown below.

In order to access a nested Java class for instantiation or binding, the dollar sign ($) must be used as a
separator. For instance, if the Java class Bar is anested class of Foo, then binding would work as follows:
lugjava.bindClass("Foo$Bar"). Thisis further demonstrated in the examples below.

A description of the complete Android Java API is beyond the scope of this document. For a complete
coverage of the Android APl refer to http://devel oper.android.com/reference/packages.html Depending
on the functionality that your application is going to access, there may be additional restrictions that must
be explicitly declared in the Andr oi dMani f est . xm file. Permissions can be added in the Advanced
Options section when exporting your Android project. The android:debuggabl e option has been changed to
false by default. To changethis, you will need to use your own custom manifest file. Export your manifest
file to view it by clicking the Export button under the Manifest File tab. You can make changes to this
file and then select it as a custom manifest file when exporting to ensure the manifest file is setup the
way you want it to be.

Within the Android environment the Storyboard Engine execution takes place outside of the main An-
droid/Java event loop. When integrating with the Android API's developers should always consider that
they are using the Android API asif they were executing in a background thread and act accordingly. This
may require the creation of additional Looper message event handlersif callback event handlers are be-
ing used. For more information on Android process model and multi-threading considerations, refer to the
Android documentation: http://devel oper.android.com/guide/components/processes-and-threads.html.

Android Lua Java API

The mapping of Lua referenced objects to Android Java objects is relatively straightforward. All of the
API functionality isaccessed viathel uaj ava Luaglobal variable. Thisvariable provides four functions
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that can be used to access and manipul ate standard Java objects and one variable that providesthe Android
Acti vi ty that isrequired.

lugjava.newlnstance(className, ...) Thisfunction creates a new Java object based on the fully qualified
class name. Any additional parametersthat are provided are passed
through to the standard Java constructor.

Thereturn valueisalLuavariable that is a proxy to the Java object
or ni | if the class could not be instantiated.

-- Create an instance of a Java string tokenizer
| ocal strTk = |uajava. new nstance("java. util.
StringTokeni zer","a, b,c,d", ",")
whi | e strTk: hasMoreTokens() do

print (strTk: next Token())
end

-- Create a new Android Intent object (unpopul ated)
| ocal intent = |uajava. new nstance
("android.content.Intent")

lugjava.bindClass(className) This function creates a reference to a Java class based on a fully
qualified class name. Thisis different from newl nst ance() in
that a new Java object is not created and the constructor is not in-
voked, but simply areferenceto the classisreturned. Usethiswhen
you need access to static fields or methods of a Java object.

Thereturn value is a Luavariable that is a proxy to the Java Class
object specified or ni | if the class could not be found.

-- CGet the current systemtine
| ocal sys = | uajava. bi ndd ass("j ava. | ang. Systent')
print ( sys:currentTimeMIlis() )

-- Parse a string into an Android Uri
| ocal urid ass = |uajava. bindd ass("android.net. Ui")
| ocal phoneURlI = urid ass: parse("tel:6135951999")

lugjava.new(classObject, ....) This function is similar to the newl nst ance() function but
rather than taking a fully qualified class name it takes an existing
Classreference, generally obtained from calling bi ndCl ass() .
Additional paraneters can be passed to the
Java constructor..

Thereturn valueisalLuavariable that is a proxy to the Java object
or ni | if the class could not be instantiated.

-- Create a new string instance
str = luajava. bi ndd ass("java.lang. String")
strlinstance = | uajava. new(str)
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lugjava.createProxy (interface- If aJavaAPI requiresan interface to beimplemented or provided as

Names, luaObject) aset of callbacks, thenitiswherethecr eat ePr oxy() function
can be used. The interfaceNames parameter is a comma separated
list of fully qualified Javainterfacesthat will beimplemented by the
Lua variable luaObject. The names of the interface methods must
be present inthe | uaCbj ect variable.

Thereturn valueisal uavariablethat can be passed to any function
or method that requires an implementation of that interface. If the
creation of the proxy fails, then ni | isreturned.

-- Create a Lua variable with the same interface as an Acti onLi stener
| ocal button_cb = {}
function button_cb. acti onPerformed(ev)
-- | would do sonething interesting here ...
end

-- Map the Lua variable to the Java interface
butt onProxy = | uaj ava. creat eProxy("java. awt. Acti onLi stener”, button_ch)

-- Use the newWly created interface instance on a Java obj ect
button = | uaj ava. new nstance("j ava. awt. Button", "execute")
butt on: addAct i onLi st ener ( but t onPr oxy)

lugjava.nativeActivity() All significant interaction on an Android system involves work-
ing with an Acti vity (see http://developer.android.com/refer-
ence/android/app/Activity.html) Storyboard applications that are
deployed to Android devices run as native activitieswhich isa spe-
cial class of the general Activity that allows those applications to
interact directly with the graphics context and are generally C/C++
applications rather than pure Java applications.

The return value of this function is a Lua variable that is a proxy
for the NativeActivity Java class used by thisapplication or ni | if
the class could not be instantiated.

-- Start an activity specified by a previously created |Intent object
| ocal na = luajava.nativeActivity()
if(na ~=nil) then
na: startActivity(intent)
el se
print("No Native Activity")
end

Storyboard Lua Android Example

This example demonstrates how a phone call could be invoked as part of a Lua callback. In or-
der for this example to work, the AndroidManifest.xml file must be changed to give permission for
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cals to be made: %<uses- perm ssi on androi d: nane="andr oi d. per m ssi on. CAL-
L_PHONE" ></ uses- per m ssi on>

-- Log nessage routine to route diagnostic nessages
[ ocal function | m nsg)

print(nmsg)
end

-- Call a selected phone nunmber using the Android API
-- Input is the string nunber value that is to be called
| ocal function call_phone_nunber ( nunber)

if(luajava == nil) then
I m("No | uaj ava Lua object")
return
end
| ocal na = luajava.nativeActivity()
if(na == nil) then
Im("No native activity avail able")
return
end
I ocal urid ass = |uajava. bindd ass("android.net. Ui")
if(urilass == nil) then
Im("No java.lang. String object")
return
end
| ocal phoneURlI = urid ass:parse("tel:" .. tostring(numnber))
i f(phoneURI == nil) then
I m("No java.net.URl object")
return
end
I ocal intentd ass = | uajava. bi ndd ass("androi d.content.Intent")
if(intentClass == nil) then
Im("No intent class")
return
end
| ocal intent = |uajava. new nstance("android.content.Intent”,
i ntent d ass. ACTI ON_CALL, phoneURI)
if(intent == nil) then
Im("No intent object")
return
end
Im("Calling " .. nunber)

na: startActivity(intent)
end
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This example demonstrates how to create a new instance of anested inner class of aJavaclass. Thisexam-
ple gets media metadata from the android.provider.MediaStore. Audio.Mediaclass, which isanested class
of android.provider.MediaStore.Audio, which in turn is a nested class of android.provider.MediaStore.

-- In order to pass array's to any of the Android Java API's we nust explicitly cr
-- a Java array froma Lua table and this function covers that work.
function nake_array(datad ass, val ues)

| ocal arrayd ass = |uajava. bi ndC ass("java.lang.reflect. Array")
if(arrayC ass == nil) then

print("Can't get array class")

return nil
end

| ocal newTypedArray = arrayC ass: new nst ance(dat aCl ass, #val ues)
i f(newTypedArray == nil) then

print("Can't get array class")

return nil
end

for i=1,#val ues do
arrayd ass: set (newlTypedArray, i-1, values[i])
end

return newlypedArray
end

function get_al bumfiles(al bum.id)

if (luajava == nil) then
return
end
i f (luajava.bindCass == nil) then
return
end
| ocal na = luajava.nativeActivity()
| ocal medi astore = | uaj ava. newl nstance("androi d. provi der.

Medi aSt or e$Audi o$Medi a")
| ocal external URI = medi ast ore. EXTERNAL CONTENT_URI
| ocal colums = {}

col ums[ 1] = medi astore. TI TLE_KEY

col ums[ 2] = medi ast or e. DURATI ON

col ums[ 3] = medi astore. TI TLE

| ocal stringd ass = |uajava. bi ndd ass("java.lang. String")
| ocal array = make_array(stringC ass, colums)

| ocal where = nedi astore. ALBUM KEY .. "=?"

| ocal what = {}
what[1] = al bum.d
| ocal what Array = nake_array(stringC ass, what)

| ocal cursor = na:nmanagedQuery(external URI, array, where, whatArray, nil);
| ocal res = cursor_to_table(cursor)
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return res
end
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Chapter 28. Sending and Receiving
Data with Storyboard 10

The Storyboard 1O API, formerly known as GREI O, provides aplatform independent communication API
that allows inter-task, inter-process and ip-network queued message passing. This is primarily used to
allow external communication with a Storyboard application.

The API provides transport delivery guarantees for messages that are placed into the queue regardless of
the implementation. The maximum transport size of amessage and the total queue capacity varies slightly
from implementation to implementation however a 2K message size should be considered a design limit
with the practical implementation limit around a 4K message payload size.

Storyboard 10 communicates events over anamed uni-directional channel. By default, Storyboard appli-
cations have a receive channel, named after the deployment bundle file (i.e. [bundlename].gapp). This
allows backend applications to send events to the Storyboard Application. A custom receive channel or
tcp port number can be specified in the command option for shengine. The Storyboard application can
transmit events on one or more channels or tcp ip address ports. The backend software will need to open
the channel and listen for events. See Storyboard 10 API for more details.

Storyboard 10 integration with the Storyboard Engine is implemented as a plugin. It is possible to create
alternate Storyboard 10 implementations that take advantage of custom communication facilities available
on aplatform. Additionally Storyboard IO has been extended to provide abstraction of tcp ip portsin the
place of channels.

The Storyboard 10 plugin provides a single communication channel which clients can use to inject events
into the Storyboard application. These events will be queued and dispatched in the same manner as inter-
nally generated events.

Client applications can use Storyboard 10 to create their own communication channels and then receive
events from that channel from the Storyboard application or from any other Storyboard 10 client.

Storyboard 10 Transport protocols

The Storyboard 1O API layers are implemented on top of native message passing and communication
APIs. In addition to host operating system's TCP protocol support, the following protocols, dependent on
the operating system, are supported:

Linux SysV message queue
MacOS SysV message queue
QNX QNX POSIX message queue (nqueue server or nq server/library)

Using the SBIO_MQ_PATH environment variable you can deter-
mine which message queue technology will be used. By default the
standard nrqueue server and corresponding C library ng_* func-
tions will be used.

If the SBIO_MQ_PATH environment variable is set to point at
thel i bnyg. solibrary (i.e. SBI O MQ PATH=/ usr/lib/li b-
ng. so) then the default binding for the message queue implemen-
tation can be changed to use the ng server and the corresponding
mq library functions.
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If the SBIO_MQ_PATH environment variableis used, then it must
be used consistently with all Storyboard 1O clients and servers that
want to communicate with one another.

WinCE/WinCompact7 WinCE MSMQ
Win32 MS-Mailslots
RTOS (FreeRTOS, MQX, In memory queue
ThreadX, etc)

Connecting to a Storyboard Application

In order to communicate with a running Storyboard application the external application must first attach
to the application's Storyboard 10O channel. By default this channel is named after the deployment bun-
diefile (i.e. [bundlename].gapp), however the name of this channel can be customized by specifying -

ogr ei o, channel =newnan® as an option to shengine. Alternatively, on some platforms, it is also
possible to set a GREIONAME environment variable to the channel name.

Once the channel name is determined, the connection to the channel can be established with the
gre_i o_open() function. Thiswill connect to the channel and return a handle that can be used for
future communication.

Once the application has determined that no further communication is necessary the channel should be
closed viathegre_i o_cl ose() function. Thegre_i o_cl ose should be called in a manner that is
serialized with clients using the handle returned from gr e_i o_open. For threaded applications where a
receive thread is running independently, it is always a good idea to shut down and close the channel from
within the thread that is receive blocked on the channel by sending it a specific termination message.

Storyboard IO Over TCP

Itis possibleto send events over TCP aslong as the greio-tcp library is available on your system. In order
to completely disable TCP functionality from Storyboard Engine, you may remove the greio-tcp library
from your device al together.

A TCP connection is specified by the format of the Storyboard 10 channel name.
Receiving:

tcp://<port or channel >

Sending:

tcp://<IP address>: <port or channel >

The default 1P addressis 127.0.0.1 (localhost). The default port is 50000.

If using aport number, the valid range is 49152..65535. If atext channel nameis used, Storyboard O will
hash the string into a port value within the valid range of 49152..65535.

The following are examples of valid GREIO TCP channel names.
Receiving:

o tcp:// (Will usedefault port of 50000)
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e tcp:/ /55555

e tcp:// my_channel

Sending:

e tcp:// (IP127.0.0.1 and port 50000)

« tcp:/ /55555 (IP127.0.0.1)

e tcp://my_channel (IP127.0.0.1)

e tcp://192.168.1.101: 51515

e tcp://192.168.1.101: ny_channel
e tcp://dev-nmachi nel01: ny_channel

As shown above, if the network is configured to assign host names to machines on the network, these can
be used in place of |Pv4 addresses, provided that the machine has DNS capabilities.

Sending Events to a Storyboard Application

Storyboard events contain string based names and avariable datafield. For thisreason the event data must
be serialized into a buffer for communication. The Storyboard 10 API provides the functions needed to
both serialize your data and send the event. The event you wish to send must first be serialized viaa call
togre_io_serialize(). Thiswill alocate a serialized data buffer for your event. The event can
then be sent viathegre_i o_send() function. Once the event has been sent the buffer can be reused
or freedviaacal togre_io_free buffer().

Note

Serialized buffers can be reused multipletimes. Thegre_i o_seri al i ze_buf fer () func-
tionwill resize or reallocate the buffer if the databeing serialized islarger than the existing buffer.
Thisis designed to cut down on repetitive memory allocation and deallocation churn.

Data parameters must be sent in order of descending alignment requirements. Example: 4ul 4ul
2ul 1s0isgood, 2ul 4ul 4ul 10 is not

gre_io_t *send_handl e;
gre_io_serialized_data_t *nbuf fer = NULL;

const char *event _data = "my event data"
/*

* Connect to a channel to send nmessages.

*/

send_handl e = gre_i o_open("ny_channel”, GRE_|I O TYPE _WRONLY) ;
i f(send_handl e == NULL) {

printf("Can't open send handle [%]\n", argv[1]);

return O;

}

/*
* Alternatively to the above 'gre_io_open() exanple,
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* Connect to a tcp ip address port to send nessages.
*/
send_handle = gre_io_open("tcp://192.168.1.101: ny_channel ", GRE | O TYPE WRONLY) ;
i f(send_handl e == NULL) {
printf("Can't open send handle [%]\n", argv[1]);

return O;
}
/*
* Send a naned event containing no data payl oad
*/

nbuffer = gre_io_serialize(nbuffer, NULL,
"ny_event _nane",
NULL,
NULL,
0);

gre_i o_send(send_handl e, nbuffer);

/*
* Send a naned event with an additional string payl oad
*/
nbuffer = gre_io_serialize(nbuffer, NULL,
"ny_event _nane",
"1s0 data",
event data,
strlen(event _data)+1);

gre_i o_send(send_handl e, nbuffer);

Event Naming Conventions

New events can be readily defined and are not required to contain a data payload. In this case their format
string and data payload will be empty values. When creating new events, it is appropriate to namespace
the event definitions so that the names of events do not collide. For example, the Storyboard framework
reserves the name prefix of gre. for user interface events, and the timer functions al generate events
that are prefixed with t i ner .

The use of events is closely coupled with the declaration and operation of actions. An action can only
be invoked when an event matching the action definition is received. This results in a common design
pattern where an action will perform sophisticated logic in an external script or program and then signal
a completion action to run once the script work is complete.

Event >Action (script) >Work >Trigger Event >Action (completion)

Serialized Data and the Event Format String

Any data associated with an event as its payload must be alinearly contiguous block of memory. In order
for clients receiving the event to decode the event data memory block back into structured content a key
must be provided. The format string that is provided as part of the event isthis decoding key.

The format string describes how the individual bytes of event data are to be grouped together as specific
data types. For example the Lua script plugin can use the format string to convert the event data memory
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block into Lua variables that conform to Lua's type system. Once converted, the symbolic name for the
data, provided as part of the format string, can be used to reference that particular information. Other
clients, such as C or C++ programs, may not need to interpret the data symbolically but may use alanguage
specific mechanism to convert the memory block.

The format string is relatively straightforward to create and is a series of entries formatted as [ num
byt es] [ si gned/ unsi gned] [ nunel emrent s][ ][ nane] . For the standard C data types the
number formatting would look like:

C/C++ Type Format String Data Size
int8 t 1s1 1 byte
uint8 t 1lul 1 byte
int16 t 2s1 2 bytes
uintl6 t 2ul 2 bytes
int32_t 4s1 4 bytes
uint32_t 4qul 4 bytes
int64 t 8sl 8 bytes
uinté4 t 8ul 8 bytes
float (IEEE754 float) 41 4 bytes
char * 1s0 Length of string including nul ter-
minator

So, if you were transmitting the following C/C++ structure you would presume that the bytewise memory
layout would be:

struct event_data {

uint32_t a; lalalalalb|b]
intle_t b; [14 bytes [12 bytes
I

o You would use a format string of 4s1 a 2ul b to describe the event

Youwould use aformat string of 4s1 a 2ul b to describe the event.

The symbolic field descriptions a and b are optional but highly recommended. They are used to give the
data symbolic representation for clients that can't access the memory bytes directly (such as Lua). These
symbolic field descriptions do not need to match the names of the structure member variables so an equally
valid format string for the above structure might have been 4s1 angl e 2ul nagnit ude if angl e
and magni t ude were better symbolic names for what the data represents.

The format string provided describes the linear memory layout of the event data. Consequently it isim-
portant that the format string take into consideration any alignment or padding inserted when the memory
block is created. Consider changing the order of the members in the sample structure:

struct event_data {

uintlb_t b; |b|t| éala‘a‘al\a‘
int32_t a; [12 bytes [14 bytes
¥

4 byte types are aligned on 4 byte boundaries
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without any additional guidance to tell it otherwise the C/C++ compiler is going to create storage for the
structure such that members are aligned to boundaries that match their data types (ie 4 byte types are
aligned on 4 byte boundaries). This can create holes in the memory layout.

Herethe 32 bit/4 byte member of the structure a comes after b but there are two additional bytes of padding
inserted to ensure a starts on a 4 byte memory boundary. Since the format string must describe the linear
memory layout for clients, we would have to change the format string to accomodate the extra padding
inserted for alignment and the format string would be 2ul b 2ul pad 4s1 a. Itisaways good
practice to avoid wasting extra bytes on padding alignment, but Storyboard does not perform any sort of
interpretation. In fact providing aformat string that mis-aligns data can result in unpredictable behaviour.

Event data frequently will contain string information. Strings are simply an array of one byte valueswith a
nul terminating character, often represented asapointer tothismemory (i.echar *). All textin Storyboard
is encoded using UTF-8 so this statement applies regardless of the text values being represented. If an
event's data payload is composed of a single string, then the bytes of that string can be used directly as
the block of memory:

char * event _data = "Crank";

The event _dat a variable, as a pointer to memory, can be used directly and the format string used to
represent it would be 1s0 nsg, where nsg can be whatever symbolic name makes sense.

Itis not possible to send C/C++ structures that contain strings as members if those variables are declared
as pointers because the memory of the structure (including the string) is not linear and the event data must
be alinearly contiguous block of memory.

sil:m:ct u::'ivent_data{ |a|a|a|a|b|b‘h‘b x
in as [al4 bytes  [*b14 bytes

char| *b;

L

| CI r | a | nl k I\Bl address 6 bytes

*b Address in memory for data, and serialization can not grab memory

However it is possible to include strings within structures by either fixing their size which will force their
storage to be included as part of a structure block, i . e char msg[ 20], or if only asingle string is
being sent then the C/C++ idom of overallocating the size of a structure can be used to force a linear
memory |layout:

struct event_data { “
int a; -

char|blll]; |a|a|a|a|CIr‘a‘n|k|\B‘

}: [al4 bytes [b116 bytes

bl1] Over allocated memory one contiguous chunk

The C/C++ code technique for using this would look something like:

struct event_data {
i nt a; [//Assune 32 bit integers
char b[1];
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b
struct event _data *ed;

/I Al'l ocate the menory for the base structure and the string to follow it
ed = mall oc(sizeof (*ed) + strlen("Crank"));

/1 Assign the values to the allocated structure
ed->a = 2018;
strcpy(ed->b, "Crank"); /I'nul character is accounted for by b[1]

In this case the data can now be described with the format string 4s1 a 1s0 b where the 1s0 is
shorthand for nul terminated strings and would be equivalent to saying 1s6 where 6 isthe number of bytes
inthe string "Crank" plus the nul terminating character.

Setting Application Data

The Storyboard 10 plugin provides the capability to set application variable values using the Storyboard
1O API, allowing external client programs to change data dynamically.

Clientscanusethegr e_i o_add_ndat a() function to serialize each variable valuethat isto be set. As
values are added to the serialized buffer, it will be grown until it reaches amaximum size for the transport,
at which point thegr e_i o_add_ndat a() function will return -1 indicating it is full. The data can be
then sent by using the gre_i o_send_ndat a() function which will send the change request to the
Storyboard 10 plugin and set the appropriate values in the Storyboard application.

Note

Data must be sent in order of descending alignment requirements. Example: 4ul 4ul 2ul 10 is
good, 2ul 4ul 4ul 1s0is not

gre_io_t *send_handl e;
gre_io_serialized_data_t *md_buffer = NULL;
uint32_t X;
char *ptr;
i nt ret;
/*

* Connect to the application channel

*/

send_handl e = gre_i o_open("ny_channel”, GRE_|I O TYPE_WRONLY) ;
i f(send_handl e == NULL) {
printf("Can't open send handle [%]\n", argv[1]);

return O;
}
/*
* Add sone values to be set in the data nanager
*/

ptr = "nmy string";
ret = gre_io_add_ndata(&rd_buffer,
"Test. String",
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"1s0",
ptr, strlen(ptr)+1);

x = 1;

ret = gre_io_add_ndata(&rd_buffer,
"Test. Nunmber ",
"4ul",

&, sizeof (uint32_t));

/*

* Send the data to be set in the application.
*/

gre_i o_send_ndat a(send_handl e, nmd_buffer);

Receiving Events from a Storyboard Applica-

tion

In order to receive events the from a Storyboard application, a client program must first create a receive
communication channel using thegre_i o_open() function. This function takes the name of a chan-
nel to create and the mode in which to open the channel, for reading or writing. Receiving clients must
open it for reading. To receive events from atcp socket, gre_i o_open() needs to specify atcp URI
and optional channel name / port number. To specify the use of atcp port, atcp uri "t cp: //" needs
to prefix the optional Storyboard 1O channel name when openning the read only channel. For example:
gre_io_open("tcp://my_channel"”, GRE_|IO TYPE RDONLY) Internally a channel name
string is hashed into a tcp port number. The tcp sender should be configured with same channel name or
port number.

Oncethe communication channel iscreated, thenthe client programthenmust callgre_i o_recei ve()
in order to receive and process events.

The client communication channel can be created in either a blocking or non-blocking mode. By default
thegre_i o_recei ve() function will not return unless there is an event available or an error has oc-
curred.

Once an event has been received the data can be unserialized into its standard components using the
gre_io_unserial ze() function.

char *name = (char *)arg;

gre_io_t *rhandl e;

gre_io_serialized data_t *buffer = NULL;
int ret;

char *revent _nane;

char *revent _target;

char *revent fornat;

uint8 t *revent dat a;

int offset, i, rnbytes;

rhandl e = gre_i o_open(name, GRE_| O TYPE _RDONLY);
i f(rhandl e == NULL) {
printf("Can't open | O channel %\n", nane);
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return O;
}
printf("Waiting on channel [%]\n", nane);
while(1) {
ret = gre_io_receive(rhandle, &buffer);
if(ret <0) {
printf("Problemreceiving data on channel [%]\n", name);
br eak;
}
rnbytes = gre_io_unserialize(buffer,
&revent _target,
&revent _nane,
& event format,
(void **) & event data);
printf("Event Received [%] on channel [%]:\n", revent_name, nane);
printf(" Event Target: [%]\n", revent_target);
printf(" Event Format: [%]\n", revent_format);
printf(" Event Data (%l bytes):\n", rnbytes);
}

gre_io_cl ose(rhandl e);

Debugging Storyboard 10

Debugging egress (Storyboard Engine sending to back-

end)

Table 28.1. No events are being received

Possible I ssue

Resolution

Receive channel is not open

Launch Storyboard engine with verbosity (-v) and
you see the following warning on sending an event
WARN [ 0.135]: Can' t open grei o chan-
nel channel _nane |, then the channd is not
open. If receiverisin C codeensurethegre io_open
returned successfully. If communicating with an-
other Storyboard application ensure the receiving
application was launched with the expected chan-
nel name specified with command line parameter -
ogr ei o, channel =channel _nane

Channel name mismatch

If there is amismatch on channel name you will not
receive messages. One way to verify is to stop the
receiver and use utility iorcv. Just launch iorcv with
the same channel nameasyour receiver: . /i or cv
[-s] channel _nane

System Permissions

On some systems, system permissions can block the
IO communications. Try running with administrator
privileges, if the above steps have not resolved the
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Possible I ssue Resolution

issue. Y ou can useiogen and iorcv to verify permis-
sions.

Table 28.2. A particular event isnot being received

Possible I ssue Resolution

event not sent Launch Storyboard Engine with verbosity level 4 (-
vvwv). Verify in the log that the action or Lua code
to trigger the event was executed. If you see  WARN
[0.135]:Can't open greio channel

and you have already verified channel is open, then
verify the channel nameis correct in send event call

Event not received Most common scenario is a event name mismatch.
Using iorcv you can verify the name that is being
sent, ensure it matches what the receiver expects.

Table 28.3. Event data not corr ect

Possible Issue Resolution

Format string not correct If thedatavaluesare not received asexpectedit like-
ly the format string either does not match the data.
Ensure the format size matches the size of the da-
ta. If specifying a name to the parameter ensure the
names are the same.

Data not aligned. Datamust be aligned to system data alignment. Par-
ticular problem sizesare 1ul, 1s1, 150 (strings). Da
tamust be sent in order of descending alignment re-
quirements. Example: 4ul 4ul 2ul 1s0 isgood, 2ul
4ul 4ul 1s0 isnot

Debugging ingress (Storyboard Engine receiving from
backend)

Table 28.4. Thetrouble shooting stepsfor egress Storyboard apply in thisscenario,

S0 see the above steps.

Issue Resolution

Event not received Launch Storyboard Engine with verbosity lev-
d 4 (-vww) you will see the follow-
ing event trace if successful. EVENT

[111.811]: GREIO received event
[ M 11 eni unfal conSpeed] 2 byt es
EVENT [111.811]:1C Queue
[1] M | | eni unfal conSpeed EVENT
[111.811]:1 QO Dispatch [MIIenium
Fal conSpeed] ACTION [111.811]:AC
TI ON: | nvoke [MI1eniunfal -
conSpeed] ->[gra.lua] on app [app] If
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Issue Resolution

the last two messages are not displayed Storyboard
received the event but could not find a handler for
the event.

Storyboard 10 Utilities

Included with Storyboard are some command line utilities that can be useful tools when working with and
configuring Storyboard 10. These utilities provide athin layer on top of the Storyboard IO C API and can
be used to verify that Storyboard 1O isworking properly on your platform.

logen
The i ogen utility is used to generate Storyboard 10 events from the command line. The utility's com-

mand line arguments closely mirror the arguments that would be provided to the gre_i o_open and
gre_i o_send Storyboard 10 API functions. Runningi ogen without any parameterswill show ausage

message:
Note

Data must be sent in order of descending alignment requirements. Example: 4ul 4ul 2ul 10 is
good, 2ul 4ul 4ul 1s0is not

Usage:

./iogen channel nane [event target event nane size data [size data]...]
For example:

Send a'gre.quit’ event to aclient on channel 'sb’

./iogen sb no_target gre.quit

Send a'gre.press event (int button, timestamp, subtype, X, y, z, id, spare) @ 100,150 to aclient on channel
I$I

./iogen sb sone_target gre.press 4ul:button O 4ul:tinestanp O 2ul: sub-
type 0 2sl:x 100 2sl:y 150 2s1:z O 2sl:id O 2sl:spare O

Send a'progress' event with an integer field 'percent’ containing the value 50 on a channel 'sb’
./iogen sb no_target progress 4sl:percent 50

Send a'greio.vebosity' event with an integer field 'verbosity' containing the desired level of engine debug-
ging verbosity

./iogen sb no_target greio.verbosity 4sl:verbosity 4
Send a'cluster_update' event with array data named 'tire_pressures' of 30,45,17,25 on channel 'sb' Note
theleading ', in the data, thisis needed to differentiate small number from charactersin astring. This can

be omitted when sending numbersin anything other than the 1sN format.

./iogen sb no_target cluster_update 1s4:tire_pressures , 30,45,17,25
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lorcv

Note

In this case the raw data representation of these numberswill be delivered asa string in the event
payload. Use the string.byte function in Luato decode the datainto numerical format.

The i ogen utility can also be used to set variables in a Storyboard application. To set a variable, the
event _t ar get parameter should contain the fully qualified path for the Storyboard variable and the
event _namne parameter should contain the SBIO event gr ei 0. i odat a_set . For example:

Set an integer application variable 'progress with a number (50)
./iogen sb progress greio.iodata set 4sl1 50
Set the text variable 'myvariable' on the control 'mycontrol’ on the layer ‘'mylayer' with a string (Hello)
./iogen sb nylayer.nycontrol.nyvariable greio.iodata set 1s0 "Hell 0"

The definition and format of standard Storyboard events such asgr e. press andgre. r el ease can
be found in the Storyboard header filei odef s. h.

Thei or vc utility is used to receive Storyboard 10 events. This utility takes an input channel name as
a command line parameter and prints the events it receives. Running i ogen without any parameters
provides a usage message:

Usage:
./iorcv [-s] channel _nane

By default, i or cv will loop around receiving messages until the program is terminated. By specifying -
S you can causei or cv to exit onceit has received a single message.

When amessage is received, asummary of the event contentsis printed to the output:
./iorcv ny_channel

Wai ti ng on channel [my_channel]

Event Received [nmy_event _name] on channel [ny_channel]:

Event Target: [no_target]

Event Format: []

Event Data (0 bytes):

This would be the response to an event generated by i ogen with the following arguments:
./iogen ny_channel no_target ny_event_nane

Connecting to Storyboard 1O channel [nmy_channel]
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Measuring Performance

Using the Storyboard | ogger pluginit ispossibleto capture metrics detailing various aspects of a Story-
board applications performance. These metricsinclude screen, layer and control redraw times, action exe-
cution times and general event processing times. If aperformance log fileis captured as and saved with the
fileextension . pl og (for performance log) then Storyboard Designer will automatically recognizeit and
open up alog file viewer that provides an organized display and base analysis of the performance events.

For more information on optionsto configure and control the performance monitoring of the engine, refer
to the Logger plugin section of this document and thegr a. per f _st at e action.

The Storyboard Embedded Engine runtime also provides a number of API functions that can be used at
runtime to extract and display performance information.

grd_fps (string, 1s0) The frame rate of display updates averaged over the last 5 seconds
of display. This variable is only created and filled in if the - os-
creen_nygr, f ps option is passed to the Storyboard Engine.

Storyboard display updates are entirely event driven, so unless the
application that is being run is continuously changing content or
generating redraw events such asis frequently done by benchmark-
ing applications, this value may not reflect the true drawing perfor-
mance of the system.

gre.env("mem_stats') (Lua) On systems where this information is available this returns the
amount of process and heap memory that the Storyboard Engineis
using.

collectgarbage("collect") (Lua) Thisis a Lua APl call and will identify how much memory the

Lua script interpreter is consuming. This will be a subset of the
information returned by gr e. env() .

This sample demonstrates how a periodic Lua script can be used to extract the local FPS The FPS value
is stored as a string variable and may not exist until enough frames of data have been generated to derive
avalue.

-- Take a snapshot of the current execution netrics
function snapshot _rmetrics()

| ocal fps = gre.get _value("grd fps") or 0O

| ocal mem = gre.env("nmemstats")

| ocal lua_nem = coll ectgarbage("count")

--Normalize, not all systens have all data
if(fps ~= nil) then
print(string.format ("FPS : %", tonunber(fps)))
end
i f(mem process_used) then
print(string.format ("MEM : %", nem process_used))
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end
i f (mem heap_used) then
print(string.format (" HEAP: %", mem heap_used))
end
print(string.format (" LUA : %", |ua_nenj)
end

-- Set up a periodic timer to snapshot execution metrics every 1s
function init_netric_snapshot ( mapar gs)

gre.timer_set_interval (snapshot_netrics, 1000)
end

Action Execution Performance Considerations

All actions are executed within the context of an event delivery and as such their execution will have
an impact on the overall throughput and responsiveness of the system. In particular with Lua scripts, it
is important to limit the length of time that functions take to perform their work or to separate lengthy
operations into separate tasks, threads or processes depending on the operating environment being used.
The performance logs will provide a detailed account of how long various actions take to execute, but
within your Lua scripts a profiling tool such as Lua Profile [http:/lua-users.org/wiki/ProfilingL uaCode]
can provide additional insight into your script execution.

The screen manager listensfor data changes and checksthe state of controlsto determine when the display
needs to be refreshed. In general practice the screen manager throttles data updates in a way that batches
changes together to prevent visual flicker and excessive update of the display (in particular in situations
where the display is not double buffered). However, there may be sequences of events or data changes that
do not occur atomically and may result in excessive work to be performed and consume un-necessary CPU
cycles. In these situations when multiple events are going to be changing data values, moving controls, or
generating more events which would cause the display to be updated, and they are known to occur in a
particular sequence, it is advisable to hold the screen manager updates until al changes have been made.
Once modifications are complete the screen manager can be released and the display updated is needed.
The actions are as follows:

1. gra.screen. hold

2. gra.screen.rel ease

Choosing the Right Image Format(s) Bit Depth

When creating an application the devel oper must definethetarget system screen resol ution and col or depth.
This color depth information is used internally to decide how to create and render display elementsin an
efficient manner. When adding images to the user interface it is always preferable to create them in the
desired color depth. If the application will berunning in 16bit color then the most efficient imageto render
will bea16bit image. If alphablending/transparency isnot required when thisimageisrendered thenitis
advisable to create imagesin the application color depth or at least remove the a pha channel in the image.

Framerate (Frames Per Second)

Selecting an appropriate framerate for your screen transitions and animations will depend on your target
system. Y ou may think that selecting ahigher framerate will make your animationsrun smoother, however,
if your system can't keep pace with the selected framerate, Storyboard Engine will drop the framesit can't
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display in a timely manner. This will result in the engine having to do more work to achieve a lower
framerate than intended and will look worse than originally setting alower framerate that the target could
handle.

A framerate of 14 frames per second will look good for the majority of simple animations. The results may
vary, though, depending on what isbeing animated, how long it isbeing animated for, and what the content
beneath the animated element is composed of. The best plan isto evaluate your design and animations on
your target hardware, and tune your settings appropriately.

Scaling Images

If you are only ever going to load an image once in you application don't scale the image, thisis a perfor-
mance hit at image render time. It'sfar better to use you favoriteimage editor and resize theimage to exact
size you intend to use it and turn the scale flag off.

Reducing Output Verbosity

Increasing the verbosity on sbengi ne is insightful when trying to track down behavioral issues and
to gain a better understanding of the system behavior. However, don't forget to turn off the verbosity
for release since the process of outputting diagnostic messages to a console or serial terminal can cause
significant slowdown due to the limited bandwidth of the output devices.

Adjusting Engine Rendering Options

The Storyboard Engine provides a number of different global rendering defaults that can be adjusted via
command line options at execution time.

If your application contains a number of rotated images, thenthe- or ender _ngr, qual i t y option can
be used to trade between higher execution performance (0) and a better visual interpolation (2)

If your application is using an OpenGL renderer, thenthe - or ender _ngr, nul ti sanpl e option can
be adjusted to favour less GPU consumption with less anti-aliasing (0) or choose a smoother visual pre-
sentation but longer to render (4 or more).

Managing Resource Memory

By default shengine uses as much memory asit requiresto load all the assets that the application requires
(images, fonts, scripts,...) but this can be tuned to save memory. Here are some options to help with this.

* Remove any unused plugins from the plugins directory if you are simply setting a directory for the
SB_PLUGINS environment variable. The pluginsthat are available and being loaded will be shown by
passing the -i option to the shengine command line utility.

» Set the resource_mgr options for image and font cache to appropriate values. Remember the caches
must be large enough to fit all the images and fonts for your most resource intensive screen.

e Usethe Load Scaled flag in image render extension options if you are loading a scaled version of an
image (e.g., an image thumbnails screen). If you are only ever loading the image once you should resize
the image before deployment to avoid the runtime cost of image scaling.
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OpenGL Scene Graph Optimization

The new OpenGL scene graph introduced in Storyboard 6.0 turns the old synchronous immediate mode
OpenGL render manager into an asynchronous deferred OpenGL renderer. The new rendering paradigm
allows the Engine to re-sequence, sort and combine GL calls in ways that are more efficient for both the
CPU and GPU. For example, with the ability to sort, the depth buffer can be leveraged for all rendering
elements on the current screen, which when combined with separate opque and a pha operation ordering
allowsthe engine to use hardware accel erated depth testing to greatly reduced overdraw on the GPU. This
is functionality that should improve an application's performance without any change to the application
itself.

The OpenGL scene graph also adds support for batching for some common elements and state transitions.
Thisalowsfor previously separate elementswith each their own expensive GL draw callsto be combined
together based. This has the effect of greatly reduced the overall number of GL draw callsin particular.
Currently fills can be batched, along with glyphs and images for which we leverage our image atlas, that
allows us to access multiple images or glyphs from a single texture.

To maximize the benefit of batching, an application design should try to keep as many common classes of
rendering elements together within the Z-order of the design to help improve the probability that they will
be batched together. For example try to avoid a scenario where controls with single render extensions are
organized (in astacked Z order) asimage, fill, image, fill amore ideal scenario would be (where possible):
image, image, fill, fill.

In order to offer some additional configurability for design scenarios where the new rendering optimiza-
tionsare not aligned with the application design, it is possibleto control the batching and sorting behaviour
with the engine options -orender_mgr,no_batch or -orender_mgr,no_z sort.

The other configuration option that can play a significant role in rendering performance are the resource
manager options that control the size of the font and image cache. The size of this cache plays a signif-
icant role in how much content can be batched together for draw operations. The -oresource_mgr,im-
age block_size={-1]0|X} and -oresource_mgr,font_block_size={-1|0|X} options can be useto configure
the size and behaviour of the caches generally the larger the block sizes, the great chance things will be
batched with alarge potential gain on performance at the cost of a potential increase memory usage.
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Storyboard, in its default configuration, provides enough standard functionality to satisfy most application
development requirements. When additional functionality is required, there are several ways in which
users can choose to extend the behavior of both Storyboard Designer and Engine.

» Custom Lua modules provide away to integrate access to existing C/C++ libraries. The Lua extension
interface is a well documented and standard way to add new functionality to the Lua scripting envi-
ronment. Storyboard includes a sample demonstrating how this integration occurs in the Lua Custom
Module sample. If event based communication using Storyboard 10 is not suitable for the application,
then thisis a preferred route for accessing external data required by the user interface.

» The Storyboard SDK is an additional product that compliments the base Storyboard with the necessary
APl documentation and samples that allow users to create their own Storyboard Engine plugins. Sto-
ryboard plugins can be used to contribute new event sources, actions or render extensions. Using the
Storyboard SDK one can also interact directly with the Engine's logging, performance metrics and data
manager to perform various introspection activities at runtime.

User Defined Action Templates

When the Storyboard SDK is used to contribute new actions, it is desirable to have those actions avail-
able within the Storyboard Designer environment so that application designers can invoke the actions and
configure their properties. To do this, an action template file describing the name and properties of the
action can be created.

Action template files are added to individual projects and should be placed in thet enpl at es directory
of the project and should use the file extension sbat (Storyboard Action Template)

The format of an action template file (sbat ) fileisasfollows:

<actiontempl ates>

<template name="NAME">
<arguments>
<element name="ARG_NAME" type="ARG_TYPE" />
... a8 many elements as there are arguments ...
</arguments>

</template>

... asmany templates as there are actions ...

</actiontempl ates>

Where the fields NAME, ARG_NAME and ARG_TY PE are defined as
NAME Thisisthe name of the action as it appears in the Storyboard Engine runtime (gapp) file.

ARG_NAME This is the name of an argument option as it appears in the Storyboard Engine runtime
(gapp) file.

ARG _TYPE Thisisthetype of the argument and can be one of the following:

boolean A boolean true/false value. An optional attribute, ‘default’ can be used to spec-
ify the default value.
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color A color value. An optional attribute, 'default' can be used to specify the default
value as a hexadecimal value (0xRRGGBB).

file A file string. An optional 'extensions argument list contains a list of com-
ma separated filter file extensions, without leading dots for example ext en-
sions="gi f; png; bnmp"

float A numeric floating point value. An optional attribute, 'default’, can be used to
specify the default value. The range of the number can also be limited using
the optiona 'min' and 'max’ attributes

integer A numeric integer value. An optional attribute, ‘default’, can be used to spec-
ify the default value. The range of the number can also be limited using the
optional 'min’ and 'max’ attributes

string A text string value. An optional attribute, ‘default’ can be used to specify the
default string value.

When the template file is placed in the t enpl at es directory, the new actions will be automatically
loaded into Designer the next time the project is opened.

User Defined Render Extension Templates

When the Storyboard SDK is used to contribute new render extensions, it is desirable to have those render
extensions avail able within the Storyboard Designer environment so that application designers can use the
render extensions and configure their properties. To do this, an render extension template file describing
the name and properties of the render extension can be created. It is not possible to present avisual display
of the render extension within Storyboard Designer so a placeholder image is presented in its place.

Render extension template files are added to individual projects and should be placed inthet enpl at es
directory of the project and should use the file extension sbr t (Storyboard Render Template)

The format of arender extension template file (sbat ) fileisasfollows:

<rendertemplates>
<template name="NAME">
<arguments>
<element name="ARG_NAME" type="ARG_TYPE" />
... asmany elements as there are arguments ...
</arguments>
</template>
... as many templates as there are actions. ...
</rendertemplates>

Where the fields NAME, ARG_NAME and ARG_TY PE are defined as

NAME This is the name of the render extension as it appears in the Storyboard Engine runtime
(gapp) file.

ARG_NAME This is the name of an argument option as it appears in the Storyboard Engine runtime
(gapp) file.

ARG _TYPE Thisisthetype of the argument and can be one of the following:
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boolean

color

file

float

integer

string

A boolean true/false value. An optional attribute, 'default’ can be used to spec-
ify the default value.

A color value. An optional attribute, 'default' can be used to specify the default
value as a hexadecimal value (OXRRGGBB).

A file string. An optional 'extensions argument list contains a list of com-
ma separated filter file extensions, without leading dots for example ext en-
si ons="gi f; png; brp"

A numeric floating point value. An optional attribute, 'default’, can be used to
specify the default value. The range of the number can also be limited using
the optional 'min’ and ‘'max’ attributes

A numeric integer value. An optional attribute, 'default’, can be used to spec-
ify the default value. The range of the number can also be limited using the
optional 'min’ and 'max' attributes

A text string value. An optional attribute, ‘default’ can be used to specify the
default string value.

When the template file is placed in the t enpl at es directory, the new render extensions will be auto-
matically loaded into Designer the next time the project is opened.
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PSD file Structure for Import into Storyboard

In Storyboard the appearance of the Ul after using the Photoshop™ File Import feature will depend on
properties and attributes that are set from Photoshop™. The content and organization of a Storyboard
project can vary depending on the preparation of the Photoshop file prior to Import.

Photoshop to Storyboard

B8 Name_layer . €& Name_layer
B Group(s) £ Group(s)
Layers(s) : [©> Control(s)
B8 Name_group : = Name_group
T | Text [© Control - Text
Layer : [S> Control - Image
5 Smart Object [© Control - Image
il Name_control . [© Name_control
T | Text T Render Extension
Layer [2] Render Extension
W Smart Object (o] Render Extension
name_up : [©> Ccontrol
name_down
k] Image

A ;
< Image Variable

‘@ Actions Data Change

T | Text : [S> Control - Text
Layer [© Ccontrol - Image
s Smart Object [©> Control - Image

PSD File Requirements

In order to import files from Photoshop™ to Storyboard, documents must be in a RGB color mode as an
8-bit file. Other formats are not supported.

Application Model Hierarchy

Understanding the Storyboard Application Model Hierarchy will help users decide how to name and or-
ganize content in Photoshop to better control how a Storyboard application comes together when using
the PSD import feature.
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Photoshop content names and organization will dictate the name of model elements like Screens, Layers,
Groups, Controls and al of the image file names in the project image directory. How content is named
can also control how it is placed within the Application Model.

Below is how the new project is laid out after the PSD file has been imported into Storyboard.

Layers

£ Kind

Pass Through
Lock: " B

> B climate_layer
¥ @ menu_bg_layer
climate_up
climate_down
media_up

media_down

O 06 6 06 60 0 0

vm_up
vm_down

info_up

info_down

0 60 0 0

background

.0 © m A

') Application Model £2 . %. Navigator = g |
v 5%
Name Filter: [ l ® fA

> [T Application (800 x 480)
v CZ infotainment
> & climate_layer
v €3 menu_bg_layer
> [ climate
> [ media
> © vm
> [ info
» [© background
> B Animations
> €2 Unused Layers

999994909
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Artboards

Artboardsin Photoshop can be used to restrict content to specific boundarieswithin aPhotoshop file. When
imported into Storyboard, an Artboard will become a screen in the resulting application and layer content
defined within the Artboard will be applied to that screen. This feature can be used to re-orginize several
Photoshop files representing the screens of an application into onefilethat only needsto beimported once.

Unlike other Storyboard objects, there is no naming convention required for Artboards. All Artboards
automatically be imported as screens with the name provided.

Below ishow anew project islaid out after a PSD file with artboards has been imported into Storyboard.

Layers Channels Paths
O Kind f: e T O &

Normal 4+ Opacity: 100% | =
Lock: o Fill: 100% '~

climate

» BB climate_layer

» B menu_bg_layer
vm

» B VM_menu_layer

» B VM_fluids_layer

» B menu_bg_layer
media

» B media_menu_layer
» BB media_layer

» B menu_bg_layer

fx.
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™ Application Model $3 T Navigator = OB
o &G v
Name Filter: Q ® 0

» 2] Application (800 x 480)
v CZ climate
» £ climate_layer
» £3menu_bg_layer
v Clmedia
» £ media_menu_layer
» £ media_layer
» £3menu_bg_layer
v dvm
» £3VM_menu_layer
» £ VM_fluids_layer
» £3menu_bg_layer
» [H{ Animations
» £22Unused Layers

-
-

9909

9909

Layer Effects and Blending Modes

Prior to importing a Photoshop file into Storyboard, properties that are unique to Photoshop like layer
effects, blending modes, layer fill percentages or masks need to be rasterized or converted to smart objects
in order to maintain the same appearance when they are brought into Storyboard.

By converting content with Photoshop specific rendering to smart objects, the editability within Photoshop
still exists while the objects import to Storyboard as expected.

Naming Requirements

Model elements must be named using an alpha-numeric format. The naming of model elements can be
done using combinations of “Aa-Zz" “0-9” and “_", the underscore character. How content is named in
Photoshop will be maintained when it isbrought into Storyboard. When duplicate naming occurs, controls
and filesin the project image directory will then include numeric values with the name, e.g., “image.png”
“imagel.png” image2.png’

Naming Conventions

The importer will organize Photoshop content according to special naming conventions that have been
assigned and place items within the Application Model accordingly. Important Naming Conventions:
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name_layer

Photoshop group folders named with _layer at the end will import to Storyboard asalayer. Content within
these group folders will import as project elements within that layer such as groups and controls. All
Storyboard groups and controls can not exist outside of a Storyboard Layer.

name_group

Photoshop group folders named with _group at the end will import to Storyboard as a group. Any content
within these groups will import as controls within that group.

name_control

Photoshop groups folders named with _control at the end will import to Storyboard as a control. Content
within these groups will import as text or image render extensions of that control.

name_up and name_down

Naming aPSD layer ending with _up directly above another layer with the same name ending with _down
will create a control that behaves as a button. The control will be assigned events and actions and given
an image variable that will work as an interactive button control upon import to Storyboard.

2 images 8 Actions I . <> Variables|{f@ Animation Timeline
redia {Centrol)

x| @B -
Event Filter:
Trigger Event

Action Model Element

EE> gre.outbound Data Change

media
& gre.press

Duata Change media

D greselesse Dats Change media

Common Photoshop Elements

Content from Photoshop like text layers, image layers, and smart objects will import to Storyboard as
individual controls when they are not part of a group folder. Text layers from Photoshop have the option
to import as controls with image or text render extensions.

Group folders and layers that are empty in Photoshop will be discarded, so importing an empty layer to

Storyboard will not occur and blank images can not be created from Photoshop layers that have no pixels
being drawn.

Notes created in the Photoshop file will be imported and applied as application level annotations in Sto-
ryboard.

Transparency

Photoshop layers that use a percentage of opacity will import to Storyboard with the same opacity. The
value can be changed in the properties view under that render extension's al pha setting.
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Naming Convention Deviation

Within the Photoshop Layer View, content that is not placed within a parent group folder using the _layer
naming convention will be assigned to a Storyboard layer that's automatically generated. Storyboard Lay-
ersthat are automatically generated will be assigned default names, “Layer” “Layerl” “Layer2” etc.

Sub Group Folders

Photoshop group folders that contain additional group folders need to follow the Application Model hier-
archy. Layers, Groups, and Controls cannot contain model elements of the sametype, e.g., Controls cannot
contain other Controls.
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Re-Importing Photoshop Content

The Photoshop™ Re-Import feature enables the user to re-import a new or revised PSD file to replace
existing images in a project's image directory. The re-import wizard is initiated from the main menu »
File » Import

In the import diaog that appears, select the source PSD file to re-import and the destination Storyboard
application where the new PSD image content will be placed. Then choose Next.

On the left of the dialog window is alist of image content from the PSD file. On the right is the content
of the project'simage directory. Selecting any PSD image will show candidate image match content from
the PSD file. By clicking the “move right” arrow the selected PSD image is adopted as the new project
image and replaces the model selection.

Below the separator in between the two viewersisthe '‘Match All Images’ button. Thiswill go through and
automatically map any unique images of the same name. The name and extension must be identical for
images to be mapped. If there is more than one identical match, the image won't be mapped.

Matching and unmatching can be undone and redone by using the common keyboard shortcuts 'CTRL-
Z'and 'CTRL-R'. If aPSD image does not have a project image with the same name it can still be added
to the project image directory by clicking Copy to Image Directory button. Content that is being replaced
will be shown in a preview below.
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#* Storyboard Apply PSD

Re-Import Advanced Options

Replace project images with new PSD images

P5SD Images: | Project Images:

S| » N *
media_up.png [ <+ AC down.png
«
seat_driver_up.png AC_up.png
<:le recycled_down.png - background.png

ah .-.1)\( . P e

[J Show All PSD Images | Copy to Image Directory [Zj Hide Matched Content

pA

Merge Preview:

=» e

wiod %k |
Lt JUTTTTTTTTTTTT T e

Front Riar

g o R 0

\"\ < Back Einish Cancel

Choosing 'Next' brings you to a page that allows the user to update the bounds of any of the selected
matches from the previous page. Any matches from the previous page that have changed location in the
re-imported PSD file will appear in the list at the top. Selecting an item from this list shows the location
change in the preview at the bottom, similar to the previous page. If you want to use the new location,
check the box beside the match before hitting 'Finish'.
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#* Storyboard Apply PSD

Re-Import Update Bounds

Review changes to the bounds of re-imperted contrels

The following images have had their locations changed. Select an image to preview the change and check the box if you want to use the new location.
- -

~
|Z temp_left_scale.png (matched with temp_left_scale.png)

= l rear_up.png (matched with rear_up.png)
l both_up.png (matched with both_up.png)

<

Deselect Al

Merge Preview (Screen: infotainment)

< Back Next > Einish Cancel

After updating the bounds, the next page allows the user to review any new images that have been added
inthe re-import. Animage is considered new if it has no identical match in the current model, and it hasn't
been mapped to anything in thefirst page. Selecting anitem will preview it in the thumbnail below, similar
to the previous page, and checking it will import the new control into the model.
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#* Storyboard Apply PSD (=]
Re-Import Update Bounds

Review changes to the bounds of re-imported centrels

The following images have had their locations changed. Select an image to preview the change and check the box if you want to use the new location.

-

O . background.png (matched with background.png)

= temp_left_scale.png (matched with temp_left_scale.png)
O . rear_up.png (matched with rear_up.png)

[— v
< >
Select All Deselect All

Merge Preview (Screen: infotainment)

o LT

?) < Back MNext > Cancel

After choosing to replace, copy or add at |east oneimage, clicking the Finish button will show aprompt that
givesthe option to overwriteimage files that are being updated or keep a copy of the older imagesthat are
being replaced. The Photoshop PSD Re-Import feature is meant to update existing content using consistent
naming. Using the Import Photoshop PSD Fileis better for adding new content to an existing project.
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Storyboard Lua API
gre. APP_ROOT

gr e. APP_ROOT

Thisisavariable that isfilled in by the Storyboard Engine to point at the filesystem path for the applica-
tion's project root directory. This can be used in order to access resources in a project relative manner.
Thisvariableis only applicable for filesystem based configurations.

Historical code may use gre. SCRI PT_ROOT .. "/.." asaway of referring to files in a project
relative manner, but gr e. APP_ROOT is preferred as not all filesystems support relative path operations.
Unix forward slash directory path separator conventions are preferred when working file filenames.

Example:

-- Open the french translation file in the transl ations fol der
local translation_file = gre. APP_ROOT .. "/translations/french.csv"
local fp = io.open(translation_file, "r")

gre.SCRIPT_ROOT

gre. SCRI PT_ROOT

Thisisavariable that isfilled in by the Storyboard Engine to contain the path to the application project's
scri pt s directory.

Thegr e. SCRI PT_ROOT variable providesaconvenient way to referencethe L uascript rel ated resources
in alocation independent, project relative, manner. This variable is only applicable for filesystem based
configurations.

When used in conjunction with the gr e. env()) function, the gr e. SCRI PT_ROOT can provide an ef-
fective way to configure the search path for extra Lua modules.

Example:

-- Add the scripts/<os>-<cpu>to the Lua file resolver for require statenents
-- ie ..../scripts/linux-x86
| ocal target = gre.env({"target_os", "target_cpu"})
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| ocal extra_path = string.format ("%/%-%/7?.lua;", gre.SCRIPT_ROOT,
target.target_os, target.target_cpu)
package. path = extra_path .. package. path

gre.PLUGIN_ROOT

gre. PLUG N_ROOT

Thisisavariable that isfilled in by the Storyboard Engine to contain the path to the Storyboard Engine's
pluginsdirectory. Thisisthedirectory that is specified tothemodel_mgr usingthe- onodel _ngr, pl u-
gi n_pat h option or viathe SB_PLUG NSenvironment variable. This path can be used to load appli-
cation specific binaries that may be packaged with a particular Storyboard Engine. This variable is only
applicable for systems that dynamically load plugins from a filesystem.

gre.LOG__constants

gre. LOG_ALWAYS gre. LOG ERROR gre. LOG WARNI NG gre. LOG | NFO gre. LOG EVENT gre. LOG AC
gre.LOG DI AGL gre.LOG DI AR gre.LOG EVENT2 gre. LOG TRACE1 gre. LOG TRACE2

greLOG_ALWAYS -1 Always go to stdout

greLOG_ERROR 0 Errors, fatal and non-fatal

gre.LOG_WARNING 1 Warnings

gre.LOG_INFO 2 Information, one time, non-repet-
itive

greLOG_EVENT1 3 Event delivery, excluding mo-

tion/mtevent/redraws

gre.LOG_ACTION 4 Action execution

greLOG_DIAG1 5 Storyboard diagnosticinformative

greLOG_DIAG2 6 Storyboard diagnostic detailed

gre.LOG_EVENT2 7 Motion/mtevent/redraw event de-
livery

gre.LOG_TRACE1 8 Storyboard minimal tracing

greLOG_TRACE2 9 Storyboard maximal tracing

gre.LEFT, gre.RIGHT, gre.CENTER, gre.TOP, gre.BOT-
TOM

gre. LEFT gre. RIGHT gre. CENTER gre. TOP gre. BOITTOM

These are definitions for horizontal and vertical values and are a shorthand for the following numeric
values representing alignment:

gre. LEFT 1
gre. CENTER
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gre. R GHT
gre. TOP
gre. BOTTOM

gre.OPAQUE, gre. TRANSPARENT

gre. OPAQUE, gre. TRANSPARENT

These are definitions for the transparency (alpha) values and are a shorthand for the following numeric
values representing extreme transparency:

gr e. TRANSPARENT 0
gre. OPAQUE 255

gre.set_data

gre.set _data(
tabl e
)

Sets one or more items in the Storyboard application's data manager. Each index and value in the table
passed in will be set in the data manager using the index name as the key.

Parameters:
table A table containing the variable to change as the key and the value to change it to as that key's value.

Example:

function lua_func( napargs )
| ocal data table = {}
data_tabl e["variabl e_name"] = "variable data"
gre.set _data( data_table )

end

gre.get_data

gre. get _data(
key
[, key2, ...]

Gets one or more values from the data manager. Each argument to the function is interpreted as a data
manager key whose value should be extracted from the data manager. This function returns a table using
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all the values as indexes and the corresponding value is the data returned from the data manager. A nil is
returned for any values that do not match akey in the data manager.

Parameters:
key The key whose value should be extracted from the data manager.

Returns:
A table containing the passed in arguments as keys and the resulting data manager values as
the values associated with those keys.

Example - Accessing Control Variables:

function get _data_func( napargs )
--When accessing control variables, use the following qualified
--nodel path Layer. Control. Variabl e
| ocal data_table = gre.get_data("ny_layer.nmy_control.variabl e_nanme")
| ocal value = data_table["ny_|layer.my_control.variabl e nane"]
print("control _variable_name =" .. tostring(val ue))

end

Example - Accessing Control Width (Internal Variable):

function get_control _wi dth( mapargs )
--This will extract the width (grd width) of the control
--'"my_control' on the layer 'nmy_layer'
| ocal data = gre.get_data("my_layer.ny _control.grd wi dth")
| ocal value = data["ny_layer.my_control.grd w dth"]
print("The width of the control is " .. tostring(value))
end

gre.set_value

gre.set_val ue(
key,
val ue
[, key2, value2, ...]

Set avariable in the data manager to a particular value. This function is a convenience function on top of
gre. set _dat a that allowsthe key and value to be passed as a set of arguments to the function instead
of having to create a table containing the key/value pairs.

Parameters:
key A string value containing the key to be set with the next following value
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value The valueto be assigned to the preceding argument (key)

Example:

function lua_func( napargs )
-- Assign the string 'variable data' to the application variable
-- 'variabl e_nane'
-- This exanple is the sane as gre.set_data()
gre.set_val ue("vari abl e_nane", "variable data")
end

gre.get_value

gre. get _val ue(
key
[, key2, ...]

Get the value of a variable from the data manager. This function is a convenience function on top of
gre. get _dat a that alowsthe value to be returned directly to the caller instead of asingle table return
value. A nil isreturned for any values that do not match a key in the data manager.

Parameters:
key The key whose value should be extracted from the data manager.

Returns:
The value associated with the data manager entry for the key, or nil if no entry exists. If multiple
keys are specified, then multiple return values will be generated matching the argument order.

Example - Accessing Control Width:;

function get_control _wi dth( mapargs )
-- This will extract the width of the control 'my_control'
-- on the layer 'ny_layer'
-- This is the sane exanple as gre.get _data()
| ocal value = gre.get_value("my_layer.nmy control.grd _w dth")
print("The width of the control is " .. tostring(value))

end

gre.resolve data key

gre.resol ve_data_key(
keyl
[, key2, ...]

226



Storyboard Lua API

This function allows Lua scripts to resolve Storyboard context variables to a fully qualified name based
on the current execution context.

Parameters:
keyl... Oneor more string arguments containing the variable to resolve.
Returns:
A table containing the arguments provided on input as keys with the values being the

resolved data value.

Example:

-- Resolve the application nmy_var to a fully qualified nane

 ocal varnane = "${app: ny_var}"
| ocal dv = gre.resol ve_data_key(var namne)
print("Full path for ${app:nmy_var} is " .. dv[varnane])

gre.get_control_attrs

gre.get_control _attrs(
control _nane
tags ...

Get properties for a control. Key name is the name of the control or a variable. Tags can be alist of
the following values:

X, ¥, width, height, hidden, active, zindex, findex

A table with the resultsis returned.

Parameters:
control_name The model full path of the control to get information about
tags One or more tags as strings
Returns:
A table containing the tags as keys with the associated table value being the Storyboard
value associated with that tag.
Example:

function check_if _hidden()
| ocal dk_data = {}
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-- check if ny_control is currently hidden
dk_data = gre.get_control _attrs("ny_layer.my_control™, "hidden")
i f dk_data["hidden"] == 1 then
print("ny_control is currently hidden")
el se
print("nmy_control is currently visible")
end
end

gre.set_control_attrs

gre.set_control _attrs(
control nane,
tag_table

Set properties for a control. The control_name is the name of the control or a variable. The tag_table
contains the tags and values for the properties to set.

X, Y, width, height, hidden, active, zindex, findex, effect

In the case of the focus index (findex), the initial value set in Storyboard Designer must be non-zero in
order for it to be changed dynamically at runtime

Theef f ect tagisaspecial attributethat can be used with OpenGL rendering platformsto apply acustom
shader directly as an effect on the control object

Parameters:
control_name The model full path of the control to change properties on
tag table A table with tags as the keys and the new values stored as the table's key values

Examples:

function set_control _hidden()

| ocal dk_data = {}

dk_data[ "hidden"] =1

gre.set_control _attrs("ny_control", dk_data)
end

function set_control _blur_effect()
| ocal dk_data = {}
| ocal effect = {}
effect["name”] = "D
ef fect[ " passes”]
ef fect["radi us"]
ef fect["conposite”] = true

lur”
3
1
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dk_data["effect"] = effect
gre.set_control _attrs("ny_control", dk_data)
end

gre.get_table attrs

gre.get _table attrs(
t abl e_nane,
t ags

Get properties for atable. Key name is the name of the control or a variable. Tags can be any of the
control tags and any of the following values:

rows The number of rowsin the table

cols The number of columnsin the table
visible_rows The number of visible rowsin the table
visible_cols The number of visible columnsin the table
active_row The active cell row

active_col The active cell column

row The row index of the upper |eft row

col The column index of the upper left column
xoffset The current scroll offset in the x direction
yoffset The current scroll offset in they direction
scroll_enabled The current state of table content scrolling enablement. The valueis O if scrolling

isnot enabled or 1if itis.

Parameters:
table name  The model full path of the table to get information about
tags One or more tags as strings
Returns:
A table containing the tags as keys with the associated table value being the Storyboard
value associated with that tag.
Example:

function check_if_hidden()
| ocal dk_data = {}
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end

-- Get the active row col um

dk_data = gre.get_table attrs("my_table", "active_row', "active_col")

print("Active Cell: " .. tostring(dk_data["active_row'] .. ","
tostring(dk_data["active_col"]))

gre.set_table_attrs

gre

Set propertiesfor atable. Thetable nameisthe name of the control or avariable. The tag_table contains

.set_table_attrs(

tabl e_nane,
tag_table

the tags and values for the propertiesto set.

X, Y, width, height, hidden, active, rows, cols, xoffset, yoffset, scroll_enabled

The scroll enablement value can only be set if the table had scrolling enabled in Designer.

Parameters:

table name The model full path of the table to change properties on
tag_table A tablewith tags as the keys and the new values stored as the table's key values

Example:

function resize_table()

end

| ocal dk_data = {}

dk_data["rows"] =5

dk_data["cols"] = 10

gre.set _table_ attrs("my_table", dk_data)

gre.get_table cell attrs

gre

Get properties for atable cell. table_name is the name of the table. Tags can be alist of the following

.get _table cell _attrs(

t abl e_nane,
r ow,

col,

tags ...

values:

X, y, width, height, hidden
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A table with the resultsis returned.

Parameters:
table name The model full path of the table to get information about
row Therow of the table to get information on
col  The column of the table to get information on
tags One or more tags as strings

Returns:
A table containing the tags as keys with the associated table value being the Storyboard
value associated with that tag.

Example:

function check_if_hi dden()
| ocal dk_data = {}
-- check if my_control is currently hidden
dk_data = gre.get _table cell _attrs("ny_table", 1, 1, "hidden")
i f dk_data["hidden"] == 1 then
print("cell 1.1 of ny_table is currently hidden")
el se
print("cell 1.1 of ny_table is currently visible")
end
end

gre.get_group_attrs

gre.get_group_attrs(
gr oup_nane
tags ...

Get properties for a group. Key name is the name of the group or avariable. Tags can be alist of the
following values:

X, Y, hidden

A table with the resultsis returned.

Parameters:
group_name The model full path of the control to get information about
tags One or more tags as strings
Returns:
A table containing the tags as keys with the associated table value being the Storyboard
value associated with that tag.
Example:
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function check_if _hidden()
| ocal dk_data = {}
-- check if ny_group is currently hidden
dk_data = gre.get_group_attrs("my_layer.ny_group"”, "hidden")
i f dk_data["hidden"] == 1 then
print("ny_control is currently hidden")
el se
print("nmy_control is currently visible")
end
end

gre.set_group_attrs

gre.set_group_attrs(
gr oup_nane,
tag_table

Set propertiesfor agroup. The group_nameisthe name of the group or avariable. Thetag_table contains
the tags and values for the propertiesto set.

X, Y, hidden

Parameters:
group_name The model full path of the group to change properties on
tag table A tablewith tags as the keys and the new values stored as the table's key values

Examples:

function set_control _hidden()

| ocal dk_data = {}

dk_data[ "hi dden"] =1

gre.set_control _attrs("ny_layer.my_group", dk_data)
end

function set_control _blur_effect()
| ocal dk_data = {}
| ocal effect = {}

effect["name"] = "blur”

ef fect["passes”] = 3
effect["radius"] =1

ef fect["conposite”] = true
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dk_data["effect"] = effect
gre.set_control _attrs("ny_control", dk_data)
end

gre.get_layer_attrs

gre.get layer_attrs(
| ayer _nane
tags. ..

Get properties for a layer instance associated with a particular screen.  The layer_name specifies either
the fully qualified name of alayer instance using the ScreenName.LayerName naming convention or, if
only the layer name is specified, the name will refer to alayer instance associated with the current screen

Thetags are alist of string properties associated with the layer instance and can include one or more of
the following values:

X, ¥, width, height, alpha, hidden, xoffset, yoffset, scroll_enabled, geometry, effect

A table containing the keys and their respective valuesis returned or nil if the layer can not be found.

Parameters:
layer name  Themodel full path of the layer to get information about
tags One or more tags as strings
Returns:
A table containing the tags as keys with the associated table value being the Storyboard
value associated with that tag.
Example:

function check_if _hidden()
-- check if ny_layer is currently hidden
| ocal data = gre.get_layer_attrs("ny_layer", "hidden")
if data.hidden == 1 then
print("ny_layer is currently hidden")
el se
print("ny_layer is currently visible")
end
end

gre.set_layer_attrs

gre.set _layer_attrs(
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| ayer _nane,
tag_table

Set propertiesfor alayer instance associated with aparticular screen. Thelayer_name specifies either the
fully qualified name of alayer instance using the ScreenName.L ayerName naming convention or, if only
the layer name is specified, the name will refer to alayer instance associated with the current screen

X, Yy, width, height, alpha, hidden, xoffset, yoffset, scroll_enabled, geometry, effect

The scroll enablement value can only be set if the layer had scrolling enabled in Designer.

Parameters:
layer name Themodel full path of the layer to change properties on
tag table A tablewith tags as the keys and the new values stored as the table's key values

Example:

function set | ayer_hidden()

| ocal data = {}

data. hidden = 1

gre.set _layer_attrs("nmy_layer", data)
end

Render Effects:

blur

The attribute contains a table with the name and attributes for the specific render effect being applied.
Currently the following effects are defined:

blur, geometry

This effect will add a blur to the contents of the layer. The following blur attributes are defined:

Parameters:
passes Thisisanumber value which is the number of blur passes
composite  Thisisaboolean value. When true the blur will be applied to the final composition
of this layer with the framebuffer content. If false the blur is only applied to the
layer content.
radius Thisisanumber value which defined the radius of the blur effect in pixels

Example:

function cbBl ur Ef f ect ( mapar gs)
| ocal attrs = {}
| ocal effect = {}
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ef fect["name"] =
ef fect[" passes”]
ef fect["radi us"]
ef fect["conposite”]
attrs["effect"] =
gre.set _|ayer_attrs("background. control 1", attrs)

end

geometry

This effect will allow custom OpenGL ES geometry to be applied to the rendering of the control or layer.
Thisincludes custom vertices and UV coordinates. The following attributes are defined:

Parameters:

"blur"

2

1

= fal se
ef f ect

width The viewport width for the content

height

The viewport height for the content

type Thetype of primitiveto render: fan |triangles

nvert The number of vertex coordinates. Optionsare 2 (x,y) and 3 (X, Y, 2)
The number of UV coordinates. Optionsare2 or 0

nuv

data Thetable containing the vertex data

Example:

function cbSet Geonetry( mapar gs)

| ocal gdata = {}

local dz = 0.0

| ocal of fset = mapargs. of f set

local dz2 = -offset

| ocal w

local h = 240

dz2 = -offset

w = 320 - offset

gdata = {
{x=w/ 2, y=h/2, z=dz2, u=0.5, v=0.5},
{x=w, y=0, z=dz, u=l.0, v=0},
{x=w/ 2, y=0, z=dz2, u=0.5, v=0},
{x=0, y=0, z=dz, u=0, v=0},
{x=0, y=h, z=dz, u=0, v=1.0},
{x=w/ 2, y=h, z=dz2, u=0.5, v=1.0},
{x=w, y=h, z=dz, u=1l.0, v=1.0},
{x=w, y=0, z=dz, u=l.0, v=0},

}

local attrs = {}
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attrs["geometry"] = {

width = w,
hei ght = h,
type = "fan",
nvert = 3,
nuv = 2,

data = gdata
}
gre.set _layer_attrs("geonetry.|ayer3",attrs)
end

gre.set_layer_attrs_global

gre.set_layer_attrs_gl obal (
| ayer _nane,
tabl e

Set propertiesfor alayer globally on all instances of the layer on all screens. Thelayer_nameisthe name
of the layer. Table contains the tags and values for the propertiesto set.

alpha, hidden, active, x, y, width, height

Parameters:
layer name Themodel full path of the layer to change properties on
tag table A tablewith tags as the keys and the new values stored as the table's key values

gre.screen_attach_layer

gre.screen_attach_Il ayer(
| ayer _nane,
[ zi ndex]
)
gre.screen_attach_Il ayer(
| ayer _nane,
screen_list,
[ zi ndex]

Attaches a layer to a screen dynamically creating a new layer instance. When used without a screen list
thiswill attach the specified layer to all screensin the application. When used with alist of screensit will
bind the specified layer to all of the screens named in the screen list.

If zindex is included, then the layer will be inserted at the specified zindex (0 = backmost). If zindex is
not set, then the layer will be inserted at the top of the existing layer stack for the screen (equivalent to
specifying avalue greater than all of the layersin the project).
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If thelayer isalready present on a screen, then that layers position in the screen z-order will be adjusted to
the specified value. If the layer name used is a specific layer instance (ie screen_name.layer_name) then
all of the properties of that layer instance (X, y, apha, hidden) will also be copied to the new layer instance.

Parameters:
layer name The name of the layer to attach to screens
screen list A luatable containing the list of screen names to add the layer to
zindex The z-order (0 = backmost) to add the layer to the screen at.

gre.resize_control

gre.resize_control (
control _nane,
dw,
dh,
W,
h,
[ah],
[av]

Resize a control. The control_name is the name of the control or avariable. Setting dw and or dh will
resize the control by the specified delta from its current size. The dwand dh values can be 0 to set an
absolute position using the wand h values only.

Optional anchors can allow for automatic adjustment of the control's x and y positions to keep the control
anchored in the desired position as the control's size change:

Horizontal:

» grd. LEFT anchor will not adjust the control's x position. This is the default behavior.

e gr d. CENTER anchor will adjust the control's x position by half the difference in control width.
e grd. Rl GHT anchor will adjust the control's x position by the difference in control width.
Vertical:

 grd.TOP anchor will not adjust the control'sy position. Thisis the default behavior.

» grd.CENTER anchor will adjust the control'sy position by half the difference in control height.

» grd.BOTTOM anchor will adjust the control'sy position the difference in control height.

Parameters:
control_name The model full path of the control to move
dx A deltafrom the current x position or 0 to move using x
dy A deltafrom the current y position or 0 to move usingy
X The x position to move to in absolute co-ordinates (omit to use dx)
y They position to move to in absolute co-ordinates (omit to use dy)
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ah The horizontal anchor, gr e. LEFT, gre. CENTER or gr e. RI GHT (Optional, default isgre.LEFT)
vh The vertical anchor, gr e. TOP, gr e. CENTER or gr e. BOTTOM(Optional, default is gre. TOP)

gre.move_control

gre. nove_control (
control _nane,
dx,

dy,
Xl

'z
[ah],
[av]

Move a control to a new position. The control_name is the name of the control or avariable. Setting dx
and or dy will move the control by the specified delta from its current position. The dx and dy values
can be 0 to set an absolute position using the x and y values only.

Optional anchors alow for automatic adjustment of x and y values:
Horizontal:

» grd.LEFT anchor will not adjust the input. Thisis the default behavior.
» grd.CENTER anchor will adjust the x input by half the control width.
e grd.RIGHT anchor will adjust the x input by the full control width.
Vertical:

 grd.TOP anchor will not adjust the input. Thisis the default behavior.
» grd.CENTER anchor will adjust they input by half the control height.

» grd.BOTTOM anchor will adjust the y input by the full control height.

Parameters:
control_name The model full path of the control to move
dx A deltafrom the current x position or 0 to move using x
dy A deltafrom the current y position or 0 to move usingy
X The x position to move to in absolute co-ordinates (omit to use dx)
y They position to move to in absolute co-ordinates (omit to use dy)
ah The horizontal anchor, gr e. LEFT, gr e. CENTER or gr e. Rl GHT (Optional, default is gre.LEFT)
vh The vertical anchor,gr e. TOP, gr e. CENTER or gr e. BOTTOM(Optional, default is gre. TOP)

gre.move_layer

gre. nove_| ayer (
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| ayer _nane,
dx,

dy,

X,

y

Move alayer to a new position. The layer_name is the name of the layer or a variable that is associated
with the layer name. Setting dx or dy will move the layer by the specified deltafrom its current position.
The dx and dy values can be 0 to set an absolute position using the x and y values only.

Parameters:
layer_name The model full path of the layer to move
dx A deltafrom the current x position or 0 to move using x
dy A deltafrom the current y position or 0 to move using y
X The x position to move to in absolute co-ordinates (omit to use dx)
y They position to move to in absolute co-ordinates (omit to use dy)

gre.set_focus

gre.set_focus(
fgn
)

Set thefocusto acontrol asdescribed by itsfully qualified name. Thisfunction returnst r ue if the control
could be found and was focusable and focus could be set to it. If the control can be found but is not
focusable then f al se will be returned. If the control can't be found then nil will be returned.

When thefully qualified nameindicatesthe row and column of atable, then thisfunction will set the active
table cell rather than adjusting the control focus.

Parameters:
fgn The fully qualified name of the control to receive focus

Returns:
true for success, false for failure or nil if an error occurs during processing

Example:

-- Set the focus to MyContr ol
| ocal didApply = gre.set_focus("MLayer. MyControl")
i f(not didApply) then
print("Failed to set focus")
end

-- Set to focus to the second rowitemin a table
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| ocal didApply = gre.set_focus("MLayer. MTable.2.1")
i f(not didApply) then

print("Failed to set table cell focus")
end

gre.get_focus

gre.set _focus()

Get the fully qualified path to the control that is currently focused or nil if no control currently has focus

Returns:

A string with the fully qualified name of the control with focus or nil if no control focused.

gre.send_event

gre.send_event (
event,
[ channel ]

Send an event to the application or to a Storyboard 10 channel. channel is an optional parameter and if
channel is not passed then the channel will be chosen asfollows:

If the environment variable GREIONAME is set then it will be used otherwise the default channel is used.

Parameters:
event A string containing the event to send
OR
A table containing the following fields:
name A string containing the event to send
target A string containing the object to target the event to (see Storyboard 10) (optional)
format A string format of the event data payload (optional)
data A table whose keys match up with the keys specified in the format (optional)
channel  Anoptiona Storyboard 10 channel to send the event on, if not specified the
event is added directly into the current Storyboard application event queue
if neither the environment variable or global GREIONAME variable are set.

Returns:
true for success, false for failure and error message string, e.g. "Can't open greio channel my_channel”

Example:

240



Storyboard Lua API

-- Send to the event to the application :
| ocal success, error = gre.send_event("ny_event")
i f(success == false) then
print(error)
--handl e error
end

--To send the event to a Storyboard |1 O channel via paraneters:
| ocal success, error = gre.send_event("ny_event", “io_channel nane”)
i f(success == false) then
print(error)
--handl e error
end

gre.send_event_target

gre.send_event target(
event _nane,
target,
[ channel ]

Send an event to atargeted model element (control, layer instance or screen) using the model's fully qual-
ified path. The channel is an optional parameter.

Parameters:
event_name A string containing the event to send
target A string containing the object to target the event to (see Storyboard 10)
channel  An optiona Storyboard 10 channel to send the event on, if not specified the
event is added directly into the current Storyboard application event queue
if neither the environment variable or global GREIONAME variable are set.

Returns:
true for success, false for failure and error message string, e.g. "Can't open greio channel my_channel"

Example:

-- Send an event directed at a particular control target:
gre.send_event _target("ny_event", "ny_layer.nmy_control")

-- Send an event directed at a particular control on the channel
-- "io_channel _nane" and grab the status of the operation
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| ocal success, error = gre.send_event_target("my_event",
"nmy_l ayer.my_control", "io_channel _nane")

i f(success == false) then
print(error)
--handl e error

end

gre.send_event_data

gre. send_event _dat a(
event _nane,
format_string,
dat a,

[ channel ]

Send an event with custom data to the application or to a Storyboard 10 channel. The data parameter isa
Luatable where the indexes match the values from the format string. channel is an optional parameter.

Special consideration is required for sending data that is to be formatted as an array (i.e., N[suf]M where
M is greater than 0). In this case the data entry should be provided as a Luatable and not as araw value
parameter.

Data parameters must be sent in order of descending alignment requirements. Example: 4ul 4ul 2ul 1s0
isgood, 2ul 4ul 4ul 10 is not

Parameters:
event_name A string containing the event to send
format_string A string format of the event data payload
data A table whose keys match up with the keys specified in the format_string
channel  Anoptiona Storyboard 10 channel to send the event on, if not specified the
event is added directly into the current Storyboard application event queue
if neither the environment variable or global GREIONAME variable are set.

Returns:
true for success, false for failure and error message string, e.g. "Can't open greio channel my_channel

Example:

-- Send a 'int32 update' event with a 32bit signed integer (int32_t)
-- payload to the 'controller' channe
function send_integer(val ue)
local format = "4sl1 val ue"
| ocal data = {}
dat a[ "val ue"] = val ue
| ocal success, error = gre.send_event _data("int32_update", format,
data, "controller")
i f(success == false) then
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print(error)
--handl e error
end
end

-- Send a 'intl6_update' event with two 16bit signed integers (intl6_t)
-- payload to the 'controller' channe
function send_two_integers(val uel, val ue2)
local format = "2s1 first 2sl second"
| ocal data = {}
data["first"] = valuel
dat a[ "second"] = val ue2
| ocal success, error = gre.send_event _data("int1l6_update", format,
data, "controller")
i f(success == false) then
print(error)
--handl e error
end
end

-- Send an 'array_update' event with an array of int32_t nunbers (provided
-- as atable) to the client
function send_integer_array(val ues)
-- Cenerate the format string dynam cally based on the nunber of entries
| ocal count = #val ues
| ocal format = string.format("4s% val ues”, count)
| ocal data = {}
dat a[ "val ues"] = val ues
| ocal success, error = gre.send_event _data("array_update", format,
data, "controller")
i f(success == false) then
print(error)
--handl e error
end
end

send_i nt eger (12)

send_two_i ntegers(10, 20)
send_i nteger _array({10, 20, 30, 40})

gre.greio_disconnect

gre. greio_di sconnect (
channel
[is_receive_channel]

This function forces any cached Storyboard 10 channel connections to the specified channel to be closed.
Subsequent calls using the same channel name will re-establish the connection to the channel if required.

Parameters:
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channel The channel that is to be disconnected.
is receiving An optional boolean parameter.
-Trueif closing areceiving channel.
-False or no argument if closing a sending channel.

Example:

-- Send an event to a custom channel
gre.send_event (" St oryboardRocks", "ny_channel ")
-- Cose the cached connection to that channel
gre. greio_di sconnect ("ny_channel ")

gre.clone_object

gre. cl one_obj ect (
ref erence_obj ect nane,
new obj ect nane,
par ent _nane,
dat a

Create anew control, table or group (new_object_name) within an existing parent (parent_name) by copy-
ing all of the properties of an existing object (reference_object_name). This new object will have al of the
sameactions, variablesand it's current state will match the state of the reference object that isbeing copied.
In the case of cloning groups, all of the reference group's controls will be cloned into the new group.

Currently only controls and groups are supported as source reference objects.
» Controls and tables can be cloned into either layer or group parents as long as no name conflict exists.
 Groups can be cloned into layer parents as long as no name conflict exists.

Thedataargument isatable of propertiesthat match the propertiesfor that type of object asdescribed inthe
gre.set_control _attrs,gre.set_table_attrsorgre. set_group_attrs functionsas
applicable. For example, most objects support X, 'y, hi dden properties

Parameters:
reference_object_ name The name of the object that will be cloned. This may be afully qualified name
of agroup or control

new_object_name The name for the new object, this must be a unique name in the parents namespace

parent_name The name of the layer or group to place this object within, this object must exist

data Optional: A table containing control attribute tags as the keys with new values to be applied.
Example:

function create_new control ()
| ocal data = {}
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data["x"] = 10
data["y"] = 10
gre.clone_object("my_control™, "my_new control™, "nmy_layer", data)

end

gre.delete_object

gre. del ete_obj ect (
obj ect _nane,
)

Delete an object that has been cloned using gr e. cl one_obj ect from the model. The object must be
acontrol, table or a group.

Parameters:
object name Thefully qualified name of the object to delete

Example:

function del ete_object()
gre.del ete_object("ny_l| ayer.ny_object")
end

gre.clone_control

gre.clone_control (
ref erence_control _nane,
new_control _nane,
| ayer _nane,
dat a

Thisis a function to clone a control. This function has been deprecated and has been replaced with the
gre. cl one_obj ect LuaAPI function. Seethegr e. cl one_obj ect for usage and examples.

gre.delete_control

gre.delete_control (
control _name

)

Thisisafunction to delete a cloned control. This function has been deprecated and has been replaced with
thegr e. del et e_obj ect LuaAPI function. Seethegr e. del et e_obj ect for usageand examples.
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gre.poly_string

gre.poly_string(
x_val ues,

y_val ues

)

or
gre.poly_string(
) {{x= y=}, ...}

Thisisahigher performance function for generating a polygon string based on a set of numeric data points
maintained in Luatable arrays.

In the two argument form, the function receives as inputs two Lua tables whose content represents the
numeric X and y data points to be converted to a string. The tables are 1 based arrays and must be of the
same length.

In the single argument form, the function receives as input a single Lua table whose array content are
tableswith an "x" and "y" member value.

The string returned is designed to be compatible with the Storyboard polygon plugin and is in the form
of X1: Y1 X1:VY2 ...

Parameters:
X_values,
y_values An table containing numeric data for the x and y points respectively.
{{x=,y=}} A table containing tableswith x and y members specifying the x and y points.

Example:

-- Create a triangle polygon in a 100x100 square

| ocal x_points = { 0, 50, 100 } -- Left, Mddle, Right
local y points = { 100, 0, 100 } -- Bottom Top, Bottom
local x_y string = gre.poly_string(x_points, y points)
print("X Y String: " .. x_y_string)

-- Create the sane triangle, but with x,y menber variabl es

| ocal xy_points = { {x=0,y=100}, {x=50,y=0}, {x=100,y=100} }
| ocal xy_string = gre.poly_ string(xy_points)

print("XY String: " .. xy_string)

gre.get_string_size

gre.get_string_size(
font,
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font _si ze,
string,

| engt h,

wi dt h,
dat a

Calculate the area in pixels which the given string will occupy on the screen.

This call can only be made from the main Lua action execution thread.

Parameters:
string The string to render
font The name of the font to render in

font size  Thesize of thefont to render in
string_length The length of the string to render or O for all (optional)
width A clipping width (in pixels) for the string, used to calculate how many characters fit
data A table containing additional options. Valid options are:
["length"] - number of charactersto process
["spacing"] - letter spacing parameter
["wrapping"] - boolean to activate wrapping logic

Returns:
A table containing the following entries:
"width" width in pixels of the widest line that will be rendered
"height” total string height in pixels
"n_lines' number of lines text occupies when rendered

gre.load _resource

gre.load _resource(
pool _nane,
resour ce_nane,
[ pool paraneters]

Thisfunction will forcetheloading of aresource, such asanimage or font, into the Storyboard application.
This can be used in order to avoid load time delays that may be incurred as resources are lazy loaded into
the application.

This call can only be made from the main Lua action execution thread.

Parameters:
pool name  The name of theresource pool: i mage or f ont
resource_name The name of the resource that is to be loaded

The optional parameters vary depending on the pool being specified may not be required:
image pool:
w The width to cache the image at
h The height to cache the image at
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background Whether or not to load the image asynchronously the 'background'. Asynchronous loading
capabilities are determined by the hardware rendering capabilities of the system and
may require serialization with the main rendering thread for a complete load to occur.
font pool:
size The point size of the font to load (required)
antialias A flag indicating if anti aliasing isto be used

These options should be passed as a table as the third parameter to ensure that the loader receives the
appropriate values.

On completion of a'background' loaded resource, the following event is sent:
gre.resource_|loaded 1s0 resource
Example:

-- Call this to pre-load the inmage and font into the cache
function on_app_init(mapargs)

-- Call this to pre-load a font at a 24pt size

| ocal opt = {}

opt.size = 24

gre.load resource("font", "fonts/DejaVu.ttf", opt)

-- Call this to pre-load the i nage unscal ed
gre.load resource("inage", "images/tree.jpg")

-- Call this to pre-load the inage and scale it to 100x100
| ocal opt = {}

opt.w = 100
opt.h = 100
gre.load resource("inage", "inmmges/scal edtree.jpg", opt)

-- Call this to pre-load the inage and scale it to 100x100 asynchronously
| ocal opt = {}

opt.w = 100

opt.h = 100

opt. background = 1

gre.load resource("i nage", "images/scal edtreebg.jpg", opt)
end

gre.dump_resource

gre. dunmp_resource(
pool nane,
resour ce_name

Thisfunction performsthe opposite of thegr e. | oad_r esour ce call and removes aresource from the
specified resource pool cache.

This call can only be made from the main Lua action execution thread.
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Parameters:
pool name  The name of the resource pool: i mage or f ont
resource_name The name of the resource that is to be removed

Example:
-- Force the tree.jpg i mage out of the cache, inmage will reload as required
function flush_tree_i mage()
gre.dunp_resource("i nage", "images/tree.jpg")
gre.dunmp_resource("font", "fonts/DejaVu.ttf;18")
end

gre.walk_pool

gre. wal k_pool (
pool _nane

)

This function reports on the memory used by all of the resources loaded into a particular resource pool.

Parameters:
pool_ name  Theresource pool whose content should be reported

Returns:

A table is returned with keys as the resources that are contained in the pool and values
indicating the number of bytes that a particular resource is using within the system.

Example:

-- Display the content of the current inmge cache
function show_ i nage_cache(mapar gs)

print("Inmges")

| ocal data = gre.wal k_pool ("i mage")

for k,v in pairs(data) do

print(" ".. tostring(k) .. "=" .. tostring(v))

end

end

gre.load _image

gre. |l oad_i mage(
i mage_nane,
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[optional table of paraneters]

Thisfunction will force the loading of an image into the Storyboard application. This can be used in order
to avoid load time delays that may be incurred as resources are lazy |oaded into the application.

Thisisaconvenience function for calling the more genericgr e. | oad_r esour ce

This call can only be made from the main Lua action execution thread.

Parameters:
resource_name The name of the resource that is to be loaded

The optional parameters are as follows:
w The width to cache the image at
h The height to cache theimage at
background Whether or not to load the image asynchronously the 'background’. Asynchronous loading
capabilities are determined by the hardware rendering capabilities of the system and
may require serialization with the main rendering thread for a complete load to occur.

On completion of a'background' loaded resource, the following event is sent:
gre.resource_|oaded 150 resource

gre.timer_set_timeout

gre.timer_set timeout(
function,
ti meout

Thisfunction createsaone-shot timer which firesafter "timeout" milliseconds and then executes "function”

Parameters:
function The function to be called when the timer fires
timeout The time in milliseconds before the timer should fire

Returns:
A piece of lightuserdata which serves as an identifier for the timer

Example:

| ocal idval = {}
function cb_func()

print("CB FUNC HAS BEEN CALLED")
end
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--Call cb_func after 1 second
function cb_set _timeout ()

idval = gre.tinmer_set_timeout(cb_func, 1000)
end

gre.timer_set_interval

gre.timer_set_interval (

function,
i nterval
)
This function creates a repeating timer which fires every "interval” milliseconds and then executes "func-
tion"
Parameters:
function  The function to be called when the timer fires
interval The time in milliseconds of how often the timer should fire
Returns:
A piece of lightuserdata which serves as an identifier for the timer
Example:
| ocal idval = {}

function cb_func()
print("CB FUNC HAS BEEN CALLED")
end

--Call cb_func every 2 seconds
function cb_set _interval ()

idval = gre.timer_set_interval (cb_func, 2000)
end

gre.timer_clear_timeout

gre.timer_clear_timeout(
id
)

This function stops an existing timer from firing

Parameters:
id The lightuserdata representing the timer
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Returns:
Nothing

Example:

| ocal idval = {}
function cb_func()

print("CB FUNC HAS BEEN CALLED")
end

--Call cb_func after 5 seconds
function cb_set _tineout()

idval = gre.timer_set_tinmeout(cb_func, 2000)
end

function cb_clear_tineout()
| ocal data

data = gre.tinmer_clear_tinmeout(idval)
end

gre.timer_clear_interval

gre.timer_clear_interval (
id
)

This function stops an existing timer from firing

Parameters:
id The lightuserdata representing the timer
Returns:
Nothing
Example:
| ocal idval = {}

function cb_func()
print("CB FUNC HAS BEEN CALLED")
end

--Call cb_func every 5 seconds
function cb_set _interval ()
idval = gre.tinmer_set_interval (cb_func, 2000)
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end

function cb_clear_interval ()
| ocal data

data = gre.timer_clear_interval (idval)
end

gre.animation_create

gre.ani nati on_create(fps, [auto_destroy], [end_call back])

Create a new animation at the desired frame rate (fps). The second parameter (optional), auto_destroy,
tellsif the animation should be released once completed. If you specify avalue of 1 the animation will be
released and the returned id is not valid once the animation has completed. The third parameter (optional)
indicates a callback function to be invoked when the animation is compl ete.

Parameters:
fps The animation frame rate
auto_destroy Pass 1 in to release the animation once completed
end callback Provide aLuafunction to be called in the animation
Returns
An animation id to be used on future animation calls, nil on failure.

Example:

function ani mati on_creat e(nmapargs, fps)
local id
id = gre.animtion_create(fps)

end

--Exampl e of an creating an animation with an ani mati on conpl ete cal | back
| ocal animation_state = "STOPPED"
function ani mati on_creat e(mapargs, fps)

local id

id = gre.animtion_create(fps, 0, animation_conplete)

gre.animation_trigger(id, {context="ny_|layer.my_control",
i d="my_control _ani mati on"})
ani mation_state = "RUNN NG'

end

--The call back's first argument will be the conpleted animation's id.

--When triggered with an animation instance id (e.g., "my_control _ani mation"),
--otherwise it will be the id returned fromcalling aninmation_create.

function ani mati on_conpl ete(i d)
ani mation_state = " COVPLETED"
end
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gre.animation_add_step

gre.ani mati on_add_step(id, data)

Add astep to acreated animation. Theid must be from acall to gre.animation_create. The data parameter
defines the animation step values.

Parameters:
id Theanimationid

data A table of animation step values which can include:

key: The datakey for the animation step to act upon

rate: Theanimation rate string: [linear | easein | easeout | easeinout | bounce]

duration: The length of the step (msec)

offset: The offset from animation start where this step begins (msec)

from: Thevalue to start the animation at, if not specified the value is the current value of "key"

to: The end point for the animation

delta: The deltafor the end of the animation from the start point. If both "to" and "delta" are given
then the "to" valueis used.

Example:

function create_ani mati on(mapar gs)
| ocal data = {}

-- slide the x position 400 pi xels over 2000 nsec and auto-destroy
-- it on conpletion
id = gre.animtion_create(60, 1)
data["rate"] = "linear"
dat a[ "duration"] = 2000
data["offset"] =0
data["delta"] = 400
dat a[ "key"] = "nyl ayer.nycontrol.grd_x"
gre.ani mati on_add_step(id, data)
end

gre.animation_destroy

gre. ani mati on_destroy(id)

Destroy the animation associated with id.

Parameters:
id The animation to destroy

Example:
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function create_ani mati on(mapar gs)
| ocal data = {}

-- slide the x position 400 pixels over 2000 nsec
id = gre.animtion_create(60)

data["rate"] = "linear”

dat a[ "duration”] = 2000

data["offset"] =0

data["delta"] = 400

dat a[ "key"] = "nyl ayer.nycontrol.grd_x"
gre.ani mati on_add_step(id, data)

-- destroy it
gre. ani mati on_destroy(id)
end

gre.animation_trigger

gre.animation_trigger(animati on_id, data)
gre.ani mati on_trigger("ani mati on_nane")

Trigger an animation to run. If an animation_id is used to trigger the animation, then it must be the return
value from gre.animation_create(). If aname is used to trigger an animation, then that name must be the
name of the animation specified in Designer. This function can take an optional parameter, data table.
The data_table contains the tags and values for the extra arguments to set.

Parameters:
animation_id The animation to trigger
data A table containing the tags and values for the extra arguments to set

id The animation id used in the case of multiple animations with the same name
context The fully qualified name of an object in the model which will be used as the context for the
animation
Example:

function create_ani mati on(mapar gs)
| ocal data = {}

-- slide the x position 400 pi xels over 2000 nsec and auto-destroy
-- it on conpletion

id = gre.animation_create(60, 1)

data["rate"] = "linear”

dat a[ "duration”] = 2000

data["offset"] =0

data["delta"] = 400

dat a[ "key"] = "nyl ayer.nycontrol.grd_x"

gre.ani mati on_add_step(id, data)

gre.ani mati on_trigger(id)
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end

--Exampl e of using gre.animation_trigger passing ani mati on names.
function cb_toggl e_cur_5day()
if cur_bday_toggle == false then
gre.ani mati on_trigger("show 5day")
el se
gre.animation_trigger("hide_non_to fri")
end
end

--Exampl e of using gre.animation_trigger with context.
function cb_toggl e_cur_5day()
| ocal data = {}

dat a[ "context"] = "Layerl1. mycontrol"
gre.ani mati on_trigger("show 5day", data)
end

gre.animation_stop

gre. ani mati on_stop(ani mati on_i d, data)
gre. ani mati on_st op("ani mati on_name")

Stop an animation. If an animation_id is used to stop the animation, then it must be the return value from
gre.animation_create(). If a name is used to stop an animation, then that name must be the name of the
animation specified in Designer. This function can take an optional parameter, data table. The data _table
contains the tags and values for the extra arguments to set.

Parameters:
animation_id The animation to stop
data A table containing the tags and values for the extra arguments to set

id The animation id used in the case of multiple animations with the same name
context The fully qualified name of an object in the model which will be used as the context for the
animation
Example:

function create_ani mati on(mapar gs)
| ocal data = {}

-- slide the x position 400 pi xels over 2000 nsec and auto-destroy
-- it on conpletion

id = gre.animation_create(60, 1)

data["rate"] = "linear”

dat a[ "duration”] = 2000

data["offset"] =0

data["delta"] = 400

dat a[ "key"] = "nyl ayer.nycontrol.grd_x"
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gre.ani mati on_add_step(id, data)
gre.ani mati on_trigger(id)
--do stuff

--Stop the ani mation
gre. ani mati on_stop(id)
end

--Exampl e of using gre.animtion_stop passing ani mati on names.
function cb_stop_cur_5day()
if cur_bday_toggle == false then
gre. ani mati on_st op("show 5day")
el se
gre.ani mati on_stop("hide_non_to _fri")
end
end

--Exampl e of using gre.animation_stop with context.
function cb_toggl e_cur_5day()
| ocal data = {}

dat a[ "context"] = "Layerl1. mycontrol"
gre. ani mati on_st op("show 5day"”, data)
end

gre.animation_pause

gre. ani mati on_pause(ani mati on_i d, data)
gre. ani mati on_pause("ani mati on_nane")

Pause a running animation. If an animation_id is used to pause the animation, then it must be the return
value from gre.animation_create(). If a name is used to pause an animation, then that name must be the
name of the animation specified in Designer. This function can take an optional parameter, data table.
The data_table contains the tags and values for the extra arguments to set.

Parameters:
animation_id The running animation to pause
data A table containing the tags and values for the extra arguments to set
id The animation id used in the case of multiple animations with the same name
context The fully qualified name of an object in the model which will be used as the context for the
animation
Example:

function pause_ani mation(i d)
--Pause the ani mation
gre. ani mati on_pause(id)
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end

--Exampl e of using gre.animation_pause passing ani mati on nanes.
function cb_pause_cur_5day()
if cur_bday_toggle == false then
gre. ani mati on_pause("show_5day")
el se
gre. ani mati on_pause("hide_non_to fri")
end
end

--Exampl e of using gre.animtion_pause with context.
function cb_pause_cur_5day()
| ocal data = {}

dat a[ "context"] = "Layerl1. mycontrol"
gre. ani mati on_pause("show _5day", data)
end

gre.animation_resume

gre.ani mati on_resune(ani mati on_i d, data)
gre. ani mati on_resunme("ani mati on_nane")

Pause a running animation. If an animation_id is used to pause the animation, then it must be the return
value from gre.animation_create(). If a name is used to pause an animation, then that name must be the
name of the animation specified in Designer. This function can take an optional parameter, data table.
The data_table contains the tags and values for the extra arguments to set.

Parameters:
animation_id The running animation to pause
data A table containing the tags and values for the extra arguments to set

id The animation id used in the case of multiple animations with the same name
context The fully qualified name of an object in the model which will be used as the context for the
animation
Example:

function resume_ani mation(id)
--Resune the ani mation
gre.ani mati on_resune(i d)
end

--Exampl e of using gre.animtion_resune passing ani mati on narmes.
function cb_resune_cur_5day()
if cur_bday_toggle == false then
gre. ani mati on_resunme("show 5day")
el se
gre.ani mati on_resunme("hide_non_to_fri")
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end
end

--Exampl e of using gre.animation_resume with context.
function cb_resune_cur_5day()
| ocal data = {}

dat a[ "context"] = "Layerl. mycontrol"”
gre. ani mati on_resunme("show 5day"”, data)
end

gre.animation_create _tween

gre. ani mati on_create_tween(nane, tween_call back)

Create a new animation tweening (interpolation) function that can be used by both Lua and Animation
Timeline animations. The name of the tweening function cannot collide with any existing animation tween-
ing names. The callback function is a generic tween function that will be provided with specific parame-
ters outlining the desired range of the values being tweend and the frame at which the values should be
interpolated.

The tweening function is called with four parametersel apsed, base, change, duration.The
el apsed value indicates the interpolation location and isin the range from [ O, dur at i on] soif one
wanted to derive the percentage that the animation has completed, it would be el apsed/ dur ati on.
The base value represents the numeric starting point of interpolation and the end point of the animation
will bebase+change. These four values can be applied to various transforms to return a single floating
point value that represents the desired outcome of the interpolation function at that point in time. The
output of the interpolation is clamped to therange [ base, base+change] though thisrestriction may
be lifted in future releases of Storyboard.

Parameters:
name The nameto use for the tween operation, it is case sensitive and must not collide with
other tween names
tween_callback The callback function to be invoked when an animation using the named tween function is
invoked

Returns
true on successful registration

Example:

-- Re-inplenmented |inear tween

| ocal function CustonlweenCB(el apsed, base, change, duration)
return base + ((change * el apsed) / duration)

end

-- This is called at application initialization to register the custom
-- tween function
function CBRegi ster Tween( mapar gs)
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gre.ani mati on_create_tween("M/Tween", CustonlTweenCB)
end

-- Create an animation that fades out a |ayer and uses the custom
-- tween function
function CBAni mati on(mapar gs)

local id = gre.animation_create(60)

| ocal data = {}

data["rate"] = "My/Tween"

dat a[ "duration”] = 2000

data["offset"] =0

data["from'] = 255

data["to"] =0

dat a[ "key"] = "M/Screen. MyLayer. grd_al pha"
gre.ani mati on_add_step(id, data)

gre.ani mati on_trigger(id)
end

gre.touch

gre. touch(
X )

y;
[ channel ]

Send a touch event to the application at the co-ordinates passed in through the parameters. channel isan
optional parameter

Parameters:
X The x position to simulate the touch event at
y They position to simulate the touch event at

channel  An optional Storyboard IO channel to send the event on, if not specified the
event is added directly into the current Storyboard application event queue
if neither the environment variable or global GREIONAME variable are set.

Returns:
true for success, false for failure and error message string, e.g. "Can't open greio channel my_channel

Example:

function CBTouch()
gre.touch(25, 50)
end

function CBSendTouch()
| ocal success, error = gre.touch(25, 50, "ny_channel")
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i f(success == false) then
print(error)
--handl e error
end
end

gre.key _up

gre. key_up(
code,

[ channel ]

Send akey_up event to the application with the scancode passed in the parameters. channel is an optional
parameter

Parameters:
code The UTF-8 character code to inject
channel  An optional Storyboard IO channel to send the event on, if not specified the
event is added directly into the current Storyboard application event queue
if neither the environment variable or global GREIONAME variable are set.

Returns:
true for success, false for failure and error message string, e.g. "Can't open greio channel my_channel"

Example:

function CBSpaceUp()
gre. key _up(0x20)
end

function CBSendSpaceUp()
| ocal success, error = gre.key up(0x20, "ny_channel")
i f(success == false) then
print(error)
--handl e error
end
end

gre.key _down

gre. key_down(
code,
[ channel ]

Send a key_down event to the application with the scancode passed in the parameters. channel is an op-
tional parameter
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Parameters:
code The UTF-8 character code to inject
channel  An optional Storyboard IO channel to send the event on, if not specified the
event is added directly into the current Storyboard application event queue
if neither the environment variable or global GREIONAME variable are set.
Example:

functi on CBSpaceDown()
gre. key_down( 0x20)
end

functi on CBSendSpaceDown()
| ocal success, error = gre.key_down(0x20, "my_channel ")
i f(success == false) then
print(error)
--handl e error
end
end

gre.key_repeat

gre. key_repeat (
code,
[ channel ]

Send a key_repeat event to the application with the scancode passed in the parameters. channel is an
optional parameter

Parameters:
code The UTF-8 character code to inject
channel  Anoptional Storyboard 10 channel to send the event on, if not specified the
event is added directly into the current Storyboard application event queue
if neither the environment variable or global GREIONAME variable are set.

Returns:
true for success, false for failure and error message string, e.g. " Can't open greio channel my_channel™

Example:

function CBKeyRepeat ()
gre. key_repeat (0x20)
end

function CBSendKeyRepeat ()
| ocal success, error = gre.key_repeat (0x20, "my_channel ")
i f(success == false) then
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--handl e error
end
end

gre.redraw

gre. redraw
X,
Y,
wi dt h,
hei ght
[ channel ]

Force a screen redraw. channel is an optional parameter. Specifying a x,y,width,height of O will result
in afull screen refresh occurring.

Parameters:
X The x position of the redraw bounding box event
y They position of the redraw bounding box event

width  Thewidth position of the redraw bounding box event

height  The height position of the redraw bounding box event

channel  An optional Storyboard IO channel to send the event on, if not specified the
event is added directly into the current Storyboard application event queue
if neither the environment variable or global GREIONAME variable are set.

Returns:
true for success, false for failure and error message string, e.g. "Can't open greio channel my_channel"

Example:

function CBRedraw()
gre.redraw(25, 50, 100, 100)
end

functi on CBSendRedr aw()
| ocal success, error = gre.redrawm 25, 50, 100, 100, "my_channel ")
i f(success == false) then
print(error)
--handl e error
end
end

gre.quit

gre.quit(
[ channel ]
)
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Send QUIT event to application to force shutdown. channel isan optional parameter.

Parameters:
channel  An optional Storyboard IO channel to send the event on, if not specified the
event is added directly into the current Storyboard application event queue
if neither the environment variable or global GREIONAME variable are set.

Returns:
true for success, false for failure and error message string, e.g. "Can't open greio channel my_channel"

Example:

function CBQuit ()

gre.quit()
end

function CBSendQuit ()
| ocal success, error = gre.quit("ny_channel")
i f(success == false) then
print(error)
--handl e error
end
end

-- Send a quit nessage to the application
gre.quit()

gre.thread create

gre.thread_create(func)

Thisfunction starts anew operating system thread of execution that isindependent from Storyboard'smain
thread. Thefunction provided asan argument indicatesthe starting context for this new thread of execution.

The Storyboard dataand event (get _dat a/ set _dat a/ send_event ) APl arethread safe. However
the execution of data changes outside of the main thread of execution can have a significant impact on
performance of the application and the preferred way of synchronizing data obtained in athread with the
Storyboard Ul thread is by using a Storyboard 10 event and sending the dataviagr e. send_event or
gre. send_event dat a. There are no thread specific synchronization primitives, such as mutexes,
for synchronizing Lua data access, serialize to the main thread using an event if thisis arequirement.

In scenarios where a controlled shutdown and restart of a Storyboard application is required, separate
threads of execution pose a synchronization challenge. In these situations all created thread(s) must have
their execution interrupted and terminate in order for a clean shutdown to be observed. This can be ac-
complished nominally by intercepting the gr e. qui t event and then taking appropriate action to flag a
shutdown variable or send an unblocking event.

Thisfunction is not available on all systems and isnot availableif gre. t hr ead_cr eat e isset to nil.
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Parameters:
func The Luafunction to run in a separate thread of execution from the main Ul thread.

Example:

-- Flag to indicate that we want our threads to quit executing
| ocal quit_threads = fal se

-- Run a poll loop waiting for a file (a _file) to appear and
-- then send an event
function async_function()

whi l e(not quit_threads) do

local fp = io.open("a_file")

if(fp ~= nil) then
fp:close()
gre.send _event ("file_created")
return

end

end
end

-- Create the nonitoring thread of execution
gre.thread _create(async_function)

gre.receive_event

gre.receive_event (
channel

Receive an event from a Storyboard 10 channel. This is a blocking call and works best when used on
aseparate Luathread.

Parameters:
channel A Storyboard 10 channel to receive the event on.

Returns:
event A table containing the name, target, format and a data table from a received event.

Example:

-- Receive a Storyboard 10 event with data payload x, y, z:
ev = gre.receive_event ("my_channel ")

if ev ~=nil then
print (ev. name)
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for k,v in pairs(ev.data) do
print(tostring(k).." "..tostring(v))

end
end

--To di sconnect from my_channel :

gre. greio_di sconnect ("ny_channel ", true)
gre.env
gre.env(
string_key
)
or
gre.env(
tabl e

)

Return information about the Storyboard runtime environment. The input can be either a single string
containing the key to look up or atable of keys for variables to match. The following table describes the

available keys:

version

target_os
target_cpu
renderer
screen_width
screen_height
active_screen
render_caps

mem_stats

greio_channel

Parameters:

The version of this engine as a string value. The format of the string is four version
numbers separated by dots: major.minor.service.build.

The target operating system

The target processor

The name of the graphics rendering technology being used.

The dimensions of the screen width

The dimensions of the screen height

The name of the currently active screen

The rendering capabilities. Currently the only defined capability is"3d" if 3D ren-
dering is supported

Platform memory statistics for the engine. The results are returned in a table with
string keys, indicating the type of memory value being reported, and number values
in bytes or nil if the system doesn't support the memory information request.

Thekey pr ocess_used returnsthe number of bytes of memory that isbeing used
by the Storyboard Engine process.

The key heap_used returns the number of bytes of memory that is specifically
being used by the heap. This number is usually smaller than the process memory
and does not typically include large memory allocations for display framebuffers or
memory mapped files.

The current application's |O channel name.

key A string or atable of stringsto look up.

Returns:
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If asingle string is provided as an input argument, just a single data value for that argument is returned

If atableis provided as an input argument, then atable with key/value pairs corresponding to the keys
of the input argument and the results they provide.

Example:

-- CGet the target OS for dynam c nodul e | oadi ng

| ocal os = gre.env("target _os")

print("Running on target OS: " tostring(os))

-- Report on the Storyboard version and rendering technol ogy

local info = gre.env({"version", "renderer"})

local nsg = string.format("Storyboard version % (% renderer)",\
i nfo.version, info.renderer)

print(nmsg)

gre.log

gre. log(
id,
neg

Generate a log message that will be carried through the Storyboard engine logging system. This can be
more effective than using standard Lua print statement because the output can be redirected to different
outputs.

Parameters:
id An integer value that matches the enumeration in >gre/gre.h< to prefix the
log message with a code, or -1 to simply output the message. If non-negative value
is used, then the output will be subjected to the verbosity logging filtering.
msg  The message to output to the logging system.

Returns:

Example:

-- These values are defined in gre for use with gre.log

--gre.LOG ALWAYS = -1, -- Always go to stdout

--gre.LOG ERROR = 0, -- Errors (fatal and non-fatal)

--gre. LOG WARNI NG = 1, -- Warni ngs

--gre.LOG | NFO = 2, -- Information, one time, non-repetitive

--gre.LOG EVENT1 = 3 -- Event delivery, excluding notion/ntevent/redraws
--gre.LOG ACTION = 4, -- Action execution

--gre. LOG DI AGL = b5, -- Storyboard diagnostic informative
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--gre. LOG D AR
--gre. LOG_EVENT2
--gre. LOG TRACE1l
--gre. LOG_TRACE2

6, -- Storyboard diagnostic detail ed

7, -- Mdtion/ntevent/redraw event delivery
8, -- Storyboard mnimal tracing

9 -- Storyboard maxi mum traci ng

-- Cenerate an error nessage
gre.log(gre. LOG ERROR, "This is an error nessage")

-- Cenerate an diagnostic informati on nessage
gre.log(gre. LOG INFO, "This is an info nmessage")

-- Cenerate an unfiltered nmessage
gre.log(gre. LOG ALVWAYS, "This nessage will always be shown")

gre.mstime

gre. nstime()
gre.nstime(app_rel ative)

Retrieve the current time in milliseconds in the default, no argument flavour. This call provides a higher
resolution than the standard Lua os. ¢l ock() or os. dat e() functions.

When t r ue is passed in as an argument, then the time returned will be relative to the application start
time and aligned with the timestamps that are generated by the Storyboard logging API.

Returns:

The current time in milliseconds in a system specific manner (gre.mstime()) or the time in milliseconds
since the start of the application (gre.mstime(true))

Example:

-- Time an operation
local s = gre.nstine()
ny_function()

local e = gre.nstine()
print("nmy_function took

tostring(e - s) ns")

-- Determine how long fromapp start to this point

| ocal delta = gre.nstinme(true)
print(string.format ("Application start to now %l ns", delta)

gre.rgb

gre.rgb(
r 1
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gl
b

[a]

Create a color number value from theindividual red, green and blue color components. An optional fourth
argument, alpha, may be provided.

Parameters:
r Thered color field as a value from 0-255
g The green color field as a value from 0-255
b The blue color field as a value from 0-255
a  Anoptiona aphavaluefrom 0-255

Returns:
A number value that represents the combined red, green, blue and alpha values

Example:
-- Create a grey single color val ue
| ocal grey = gre.rgb(100, 100, 100)

-- Extract the red, green and blue values fromthe grey
local r, g, b = gre.torgh(grey)

gre.torgb, gre.to_rgb

gre.torgh(
col or

)

gre.to_rgb(
col or

)

Extract the red, green, blue and a pha components from a single color value.

Parameters:
value The color value as a number

Returns:
Thered, green, blue and al pha components as a multi-return value set

Example:

-- Create a grey single color val ue
| ocal grey = gre.rgb(100, 100, 100)

-- Extract the red, green and blue values fromthe grey
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local r, g, b = gre.to_rgb(grey)

gre.to_alignment

gre.to_alignnent(
al i gnment
)

Generate a numeric alignment value based on a symbolic, case sensitive, alignment string

Parameters:
alignment A string value of "left", "right", "center", "top", "bottom"

Returns:
A numeric value for alignment corresponding to gr e. LEFT, gr e. RI GHT, gr e. CENTER, gre. TOP, gr e. BOTTC

Example:
-- Set an alignnent variable to be left aligned

| ocal alignment = gre.to_alignment("left")
gre.set_val ue("nyLayer. myControl . horizontal Alignnent"”, alignnent)

gre.to_alpha

gre.to_al pha(
per cent
)

Generate a numeric alpha value in the range of 0 - 255 based on a percentage from 0 - 100

Parameters:
percent The percent of transparency (0 = transparent, 100 = opaque)

-- Create a 50%transparent val ue
| ocal al pha = gre.to_al pha(50)
gre.set _val ue("nyLayer. myControl . al pha", al pha)

gre.rtext_text_extent

gre.rtext_text_extent(text, target, table)

Gets the extent of arich text field

Parameters:
text - therich text string to extent
target - A string containing the parent control of the rich text rext you are targeting.
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Thiswill target the first rich text rext found on the control. If one isfound
then the extent calculation will use that rich text rext's parameters.
table - atable containing optional parameters

Optional parameters:;
(these will override any parameters found in the targeted rich text rext)

size - the font size to use when calculating extent

line-height - the line height to use when calculating extent. Thisis a percentage of the font line height
max-width - the max width to use when calculating extent

regular-font - the regular font to use

bold-font - the bold font to use

italic-font - the italic font to use

italic-bold-font - the italic/bold font to use

Returns:
A table containing the rich text width ("width") and height ("height)

gre.perf_trace_point

gre. perf_trace_point(
trace_description
)

Puts an entry in to the Storyboard performance log with the string that is provided as the description. The
time that the trace point occurs at will also be a part of the output in the performance log

Parameters:

trace_description The description to show in the performance log
Example:

function CBAni mati onDone()
print("Ani nati on done")

gre.perf_trace_point("Lua Animation Finished")
end

gre.perf_trace duration

gre.perf_trace_duration(
trace_description,
tinme

Puts an entry in to the Storyboard performance log with the string that is provided as the description and
atime. The time that the trace point occurs at will also be a part of the output in the performance log
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Parameters:

trace_description The description to show in the performance log

time The time to put as a value to show in the performance log
Example:

| ocal tineSinceLastCall = 0
function CBTi merFired()
print("Timer Fired")
local currentTine = gre.nstine(true);
i f(tineSinceLastCall <= 0) then
gre.perf _trace duration("Tinmer last fired", currentTine)

el se
gre.perf _trace duration("Timer last fired", os.difftime(currentTinme,tinmeSincelL
end
ti meSi nceLastCall = currentTi ne
end

Storyboard Lua Canvas API

The Storyboard canvas API provides an interface for clients to perform their own basic drawing opera
tions into an in-memory buffer. In order to access the drawing operations first a canvas render extension
must be created and given a unique name within the application. Once a canvas render extension is cre-
ated, a Lua canvas object can be accessed using the gr e. get _canvas cal. In this documentation the
object returned fromthe gr e. get _canvas functionswill beidentified asa CANVAS object. Methods
associated with the CANV AS aobject must be invoked using the Lua colon (:) notation for example CAN-
VAS: st roke_rect

The Luacanvas APl isdependent on boththe Luaplugin(l i bgr e- pl ugi n- | ua) and the canvasrender
extension plugin (I i bgr e- pl ugi n- canvas).

CANVAS gre. get _canvas(nane);
naneThis is the nane of the paraneter;

gre.get_canvas

gre. get _canvas(nane)

Get a canvas object handle by name

Returns:
A CANVAS object that represents the canvas or nil if no canvas can be found.

CANVAS:get_dimensions

CANVAS: get _di mensi ons()
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Return the width and height of a canvas object.

Returns:
A table containing two fieldswi dt h and hei ght

function PrintCanvasSi ze(nane)
| ocal canvas = gre.get_canvas(nane)
| ocal size = canvas: get_di nensions()

print(string.format("Canvas is % x %",

end

CANVAS:fill

CANVAS: fill (col or)

Flood fill the entire canvas with a specific color

Parameters:
color An RGB color value as an integer value.

size.width, size.height));

-- Flood fill the canvas with a red background val ue

function FillWthRed(nane)
| ocal canvas = gre.get_canvas(nane)
canvas: fill (0xff0000)

end

CANVAS:fill_rect

CANVAS: fill rect(x1, y1, x2, y2, color)

Fill arectangle defined by the bounding areaof x1, y2 tox2, y2 with aspecific color

Parameters:
x1  Thex position of thefirst corner
yl They position of thefirst corner
x2  Thex position of the second corner
y2  They position of the second corner
color An RGB color value as an integer value.

-- Draw three colored bars across the canvas

function Fill RGB(nane)
| ocal canvas = gre.get_canvas(namne)
| ocal size = canvas: get_di nensions()
local rw = size.width / 3

canvas:fill _rect (0O, 0, rw, si ze. hei ght, 0xff0000)
canvas: fill _rect(rw, 0, 2*rw, size.height, 0x00ff00)
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canvas: fill _rect(2*rw, 0, 3*rw, size.height, 0x0000ff)
end

CANVAS:fill_poly

CANVAS: fill _pol y(xytable, color)

Fill the content of apolygon through the pointsdefinedinthexyt abl e with aspecific color. The polygon
must be a closed simple polygon.

Parameters:
xytable A Luatable {{x=x1,y=y1} {x=x2,y=y2}...}. Alternatively two tables of parameters containing an
array of points may be provided asin {x1,x2,..}, {y1,y2,..} similar to the section called “gre.poly_string
color An RGB color value as an integer value.

-- Fill atriangle using a polygon
function Fill RedTriangl ePol y( nane)
| ocal canvas = gre.get_canvas(namne)
| ocal size = canvas: get_di nensions()
local md = size.width / 2

-- Shrink the bounds to make the |ines visible
si ze. height = size.height - 2
size.width = size.width - 2

| ocal pts = {}
table.insert(pts, {x=2,y=2})
table.insert(pts, {x=md,y=size. height})
tabl e.insert(pts, {x=size.w dth,y=2})
table.insert(pts, pts[1]) --Cl ose the pol ygon
canvas: fill _pol y(pts, Oxff0000)
end

CANVAS:stroke line

CANVAS: stroke_|ine(x1, yl1, x2, y2, color)

Stroke a line between the points x1, y2 to x2, y2 with a specific color. The width of the line is the last
value passed to CANVAS: set _| i ne_wi dt h or 1 if no width has ever been specified.

Parameters:
x1  Thex position of thefirst corner
yl They position of thefirst corner
x2  Thex position of the second corner
y2  They position of the second corner
color An RGB color value as an integer value.

-- Stroke a triangle with three different colored |ine segnents
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function StrokeRGB(nane)
| ocal canvas = gre.get_canvas(namne)
| ocal size = canvas: get_di nensions()
local md = size.width / 2

-- Shrink the bounds to make the |ines visible
si ze. height = size.height - 2
size.width = size.width - 2

canvas:stroke_line(2, 2, md, size.height, Oxff0000)
canvas: stroke_line(md, size.height, size.w dth, 2, 0x00ffO00)
canvas:stroke_line(2, 2, size.width, 2, 0x0000ff)

end

CANVAS:stroke_rect

CANVAS: stroke_rect(x1, yl1, x2, y2, color)

Stroke a rectangle outline defined by the bounding area of x1, y2 to x2, y2 with a specific color. The
width of the outline is the last value passed to CANVAS: set _| i ne_wi dt h or 1 if no width has ever
been specified.

Parameters:
x1  Thex position of the first corner
yl They position of the first corner
x2  Thex position of the second corner
y2 They position of the second corner
color An RGB color value as an integer value.

-- Draw three colored outlines across the canvas
function StrokeRGB(nane)
| ocal canvas = gre.get_canvas(hane)
| ocal size = canvas: get _di mensi ons()
local rw = size.width / 3
canvas: stroke_rect (0, 0, rw1l, si ze. hei ght, 0xff0000)
canvas: stroke_rect (rw, 0, 2*rw1, size.height, 0xO00ff0O0)
canvas: stroke_rect(2*rw, 0, 3*rw 1, size.height, 0x0000ff)
end

CANVAS:stroke poly

CANVAS: st roke_pol y(xytabl e, col or)

Stroke a polygon through the points defined in the xyt abl e with a specific color. The width of the line
isthe last value passed to CANVAS: set _| i ne_wi dt h or 1if no width has ever been specified.

Parameters:
xytable A Luatable {{x=x1,y=y1} {x=x2,y=y2}...}. Alternatively two tables of parameters containing an
array of points may be provided asin {x1,x2,..}, {y1,y2,.} similar to the section called “gre.poly_string”
color An RGB color value as an integer value.
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-- Stroke a triangle using a polygon
function StrokeRedTri angl ePol y( nane)
| ocal canvas = gre.get_canvas(nane)
| ocal size = canvas: get_di nensions()
local mid = size.width / 2

-- Shrink the bounds to make the lines visible
si ze. hei ght = size.height - 2
size.width = size.width - 2

| ocal pts = {}
table.insert(pts, {x=2,y=2})
table.insert(pts, {x=md, y=size. height})
tabl e.insert(pts, {x=size.wdth,y=2})
table.insert(pts, pts[1]) --Close the pol ygon
canvas: stroke_pol y(pts, O0xff0000)
end

CANVAS:clear_rect

CANVAS: cl ear _rect (x1, yl, x2, y2)

Make transparent a rectangle defined by the bounding area of x1, y2 tox2, y2.

Parameters:
x1  Thex position of the first corner
yl They position of thefirst corner
x2  Thex position of the second corner
y2 They position of the second corner

-- Fill a canvas with red and poke a transparent hole in the mddle of it
function MakeTranspar ent Hol e( hane)

| ocal canvas = gre.get_canvas(nane)

| ocal size = canvas: get_di nensions()

| ocal hole width = size.width / 3

| ocal hol e_height = size.height / 3

cavans: fil | (0xff0000)

canvas: cl ear_rect(hole_ wi dth, hole_height, 2*hol e_w dth, 2*hol e_hei ght)
end

CANVAS:set_pixel

CANVAS: set _pi xel (x, vy, clr)

Set the pixel value at x, Yy to the specified color. Thisis equivalent to drawing a 1x1 filled rectangle.
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Parameters:
X  Thex position pixel
y  They position pixel
color An RGB color value as an integer value.

CANVAS:set_alpha

CANVAS: set _al pha(val ue)

Set the transparency level with which subsegquent draw operations should be performed. The default value
for alphais 255 (fully opague).

Parameters:
value An integer value from O (transparent) to 255 (opaque). Values outside this range will be clamped.

-- Draw three colored bars with different opacities across the canvas on
-- an orange background
function Fill RGB(nane)

| ocal canvas = gre.get_canvas(namne)

| ocal size = canvas: get_di nensions()

local rw = size.width / 3

canvas: fill (Oxff8000)

canvas: set _al pha(50)

canvas:fill _rect (0O, 0, rw, si ze. hei ght, Oxff0000)
canvas: set _al pha(150)
canvas: fill _rect(rw, 0, 2*rw, size.height, O0x00ff00)
canvas: set _al pha(255)
canvas: fill _rect(2*rw, 0, 3*rw, size.height, 0x0000ff)

end

CANVAS:set_line_width

CANVAS: set _|i ne_wi dt h(val ue)

Set the line width in pixels that all subsequent stroke operations should use. The default value for line
widthis1.

Parameters:
value An integer value greater than 1 indicating the pixel width.

-- Draw three colored outlines width different w dths across the canvas
function StrokeRGB(nane)

| ocal canvas = gre.get_canvas(hane)

| ocal size = canvas: get _di mensi ons()

local rw = size.width / 3

canvas: set _|ine_wi dth(5)

canvas: stroke_rect (0, 0, rw1l, si ze. hei ght, 0xff0000)
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canvas: set _|ine_w dth(3)

canvas: stroke_rect (rw, 0, 2*rw 1, size.height, 0x00ffO00)

canvas: set _line_w dth(1)

canvas: stroke_rect (2*rw, 0, 3*rw 1, size.height, 0x0000ff)
end

CANVAS:draw_image

CANVAS: dr aw_i mage(nane, attrs)

Draw an image within the canvas directed by the user specified properties.

Parameters:
name The project relative name of the image, same as used in the the section called “1mage’
attrs A table of properties containing information about how to draw the image. Thistable can
contain the following keys:
X Thex position of the upper left corner of the text (default 0)
y They position of the upper left corner of the text (default 0)
w Thewidth to scale the image to (default: natural width)
h The height to scale the image to (default: natural height)

-- Draw an inage scaled to the canvas size
function Draw nage( nane)

| ocal canvas = gre.get_canvas(namne)

| ocal size = canvas: get_di nensions()

| ocal attrs = {}

attrs.w = size.width

attrs. h = size. hei ght

canvas: draw_i mage("i nages/| ogo. png", attrs)
end

CANVAS:draw_text

CANVAS: draw _text (text, attrs)

Draw an string within the canvas directed by the user specified properties.

Parameters:
text Thetext string to display
attrs A table of properties containing information about how to draw the text. Thistable can
contain the following keys:

font Thefont to use to render the text (required, no default)
X  Thex position of the upper left corner of the image (default 0)
y  They position of the upper left corner of the image (default 0)
size The point size to render the text at (default 18)
color The color to render the text in (default black:0x00000)

-- Draw a hello world string centered on the canvas
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function DrawCenteredText ( name)
local msg = "Hello World"
| ocal canvas = gre.get_canvas(namne)
| ocal size = canvas: get_di nensions()
| ocal attrs = {}
attrs. font "fonts/RobotoBold.ttf"
attrs. size 24
| ocal strSize = gre.get_string_size(attrs.font, attrs.size, nsg, 0)
attrs.x = (size.width - strSize.width) / 2
attrs.y = (size.height - strSize.height) / 2
canvas:draw text("Hello Wrld", attrs)
end

Storyboard Lua DOM Module

The Storyboard gr edomL uamodule provides alimited access to the hierarchical model used by the Sto-
ryboard Engine. Thisfunctionality is provided in a separate plugin (pl ugi ns/ |i bgr e- pl ugi n- | u-
agr edom so) and should be available for any target platform that contains the Lua Storyboard plugin.
Client can check for the existence of the DOM module by checking that the symbolegr edomisnot ni | .

The DOM module provides two sets of function interfaces. The first set of functions are associated with
the gredom namespace and are used to lookup or access an Lua object (table) that contains a special set
of methods (metatable entries) that are used to extract additional information about the object. In this doc-
umentation the object returned from the gredom namespace functions will be referred to as a DOMOB-
JECT object. Methods associated with the DOMOBJECT object must be invoked using the Lua colon (:)
notation for example DOMOBJECT :get_name()

gredom

gredom.get_application
gredom get _application()
Get an object handle for the application root

Returns:
A DOMOBJECT object that represents the application.

gredom.get_object
gredom get _obj ect (f gn)
Get an object handle for the model object matching the specified fully qualified name.
Parameters:
fgn Thefully qualified name of the model entry (screen, layer, control), or a short name to

autosearch for amatch

Returns:
A DOMOBJECT object that represents the named model object.
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gredom.get_control
gredom get _control (control)
Get a CONTROL object for the model object matching the fully qualified name. If the parameter is a
DOMOBJECT, this function behaves as a cast.
Parameters:

control  The fully qualified name of a control model object, or aDOMOBJECT representing a control.

Returns:
A CONTROL object that represents a control model object.

gredom.get_table
gredom get _t abl e(tabl e)
Get a TABLE object for the model object matching the fully qualified name. If the parameter is a DO-
MOBJECT, this function behaves as a cast.
Parameters:

table Thefully qualified name of atable model object, or aDOMOBJECT representing atable.

Returns:
A TABLE object that represents a table model object.

gredom.get_group
gredom get _group(group)
Get a GROUP object for the model object matching the fully qualified name. If the parameter is a DO-
MOBJECT, this function behaves as a cast.
Parameters:

group Thefully qualified name of agroup model object, or aDOMOBJECT representing a group.

Returns:
A GROUP object that represents a group model object.

gredom.get_layer
gredom get | ayer (| ayer)
Get aLAYER object for the model object matching the fully qualified name. If the parameter is a DO-
MOBUJECT, this function behaves as a cast.
Parameters:

layer Thefully qualified name of alayer model object, or a DOMOBJECT representing alayer.

Returns:
A LAYER object that represents alayer model object.
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gredom.get_layer_instance
gredom get | ayer i nstance(l ayeri nstance)
Get aLAYERINSTANCE object for the model object matching the fully qualified name. If the parameter
isaDOMOBJECT, this function behaves as a cast.

Parameters:
layerinstance The fully qualified name of alayer instance model object, or a DOMOBJECT representing a layer ing

Returns:
A LAYERINSTANCE object that represents a table model object.

gredom.get_screen

gredom get _screen(screen)

Get a SCREEN object for the model object matching the fully qualified name. If the parameter is a DO-
MOBJECT, this function behaves as a cast.

Parameters:
screen  The name of a screen model object, or aDOMOBJECT representing a screen.

Returns:
A SCREEN object that represents a screen model object.

DOMOBJECT

DOMOBUJECT is the base class for Lua objects representing Storyboard model objects. All other types,
CONTROL, TABLE, GROUP, LAYER, LAYERINSTANCE, SCREEN extend the base functionality. In
Lua, thisclassis called gredom#domobject.

DOMOBJECT:get_name
DOVOBJECT: get _name()
Gets the name of the specified DOM Object

Returns:
The name of the specified DOMOBJECT

DOMOBJECT:get_type
DOVOBJECT: get _type()

Gets the Storyboard type of the specified DOMOBJECT. The type may be one of gredom.APP, gre-
dom.SCREEN, gredom.LAYER, gredom.LAYER_INSTANCE, gredom.GROUP, gredom.CONTROL,
gredom.TABLE, gredom.TEMPLATE.

Returns:
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A the type of the specified DOMOBJECT.

DOMOBJECT:get_parents
DOMVOBJECT: get _parent s()
Gets the parent DOMOBJECT objects for the specified DOMOBJECT. An array of parents is returned

because in some cases, such asfor alayer, there may be more than one parent representation.

Returns:
An array table containing the parent DOMOBJECT entries.

DOMOBJECT:get_children
DOVOBJECT: get _chi | dren()

Getsthe child DOMOBJECT objectsfor the specified DOMOBJECT. Thisfunction returnsonly the model
objects and does not include the variables.

Returns:
An array table containing the child DOMOBJECT entries

DOMOBJECT:get _variables
DOMVOBJECT: get _vari abl es()

Gets variables associated with the specified DOMOBJECT

Returns:
An array table containing the variabl es associated with this object.

DOMOBJECT:get_value

DOVOBJECT: get _val ue(
key
[, key2, ...]

)

Gets one or more values from the data manager. Each argument to the function should be a key relative
to the DOMOBJECT. The keys are fully qualified before being used as a data manager key whose value
should be extracted from the data manager. This function returns multiple values if multiple parameters
are provided.

Parameters:
key A relative key, to be fully qualified in the context of this DOMOBJECT.

Returns:
The value associated with the data manager entry for the key, or nil if no entry exists. If multiple
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keys are specified, then multiple return values will be generated matching the argument order.

DOMOBJECT:get_data

DOVOBJECT: get _dat a(
key
[, key2, ...]

)

Gets one or more values from the data manager. Each argument to the function should be a key relative
to the DOMOBJECT. The keys are fully qualified before being used as a data manager key whose value
should be extracted from the data manager. This function returns atable using all the keys as indexes and
the corresponding value is the data returned from the data manager. A nil is returned for any values that
do not match akey in the data manager.

Parameters:
key A relative key, to be fully qualified in the context of this DOMOBJECT.

Returns:
A table containing the passed in arguments as keys and the resulting data manager values as
the values associated with those keys.

DOMOBJECT:set_value

DOVOBJECT: set _val ue(

key,

val ue

[, key2, value2, ...]
)

Sets one or more values in the data manager. Each key should be relative to the DOMOBJECT. The keys
are fully qualified before being used as a data manager key.

Parameters:
key A relative key, to be fully qualified in the context of this DOMOBJECT
value Thevalueto be assigned

DOMOBJECT:set_data

DOVOBJECT: set _dat a(
tabl e
)

Sets one or more items in the Storyboard application's data manager. Each key should be relative to the
DOMOBJECT. The keys are fully qualified before being used as a data manager key.

Parameters:
table A table containing the variable to change as the relative key and the value to change it to as the fully qualified

DOMOBJECT:key

DOMOBJECT: key(

283



Storyboard Lua API

nane

)

Get afully qualified key from a key that is relative to the DOMOBJECT. This function does not ensure
that the fully qualified key isvalid.

string.format ("%. %, DOMOBJECT: get nane(), name)

Parameters:
name A string containing arelative key, to be fully qualified in the context of this DOMOBJECT

Returns:
A fully qualified string.

CONTROL

CONTROL isthe class for Lua objects that represent Storyboard control model objects. CONTROL ex-
tends DOMOBJECT so objects of this type can aso invoke al the functions of DOMOBJECT. In Lua,
this classis called gredorm#control.

CONTROL:get_x
CONTROL: get _x()

Returns:
Thegrd_x value of this control

CONTROL:get vy

CONTROL: get _y()

Get the value of grd_y for this control.

Returns:
Thegrd_y value of this control

CONTROL:get_width
CONTROL: get _wi dt h()

Get the value of grd_width for this control.

Returns:
The grd_width value of this control

CONTROL:get_height
CONTROL: get _hei ght ()

Get the value of grd_height for this control.
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Returns:
The grd_height value of this control

CONTROL:get_position
CONTROL: get _posi tion()
Get the value of grd x and grd_y for this control.

Returns:
Thegrd_x value of this control
Thegrd_y value of this control

CONTROL:get_size
CONTROL: get _si ze()
Get the value of grd_width and grd_height for this control.
Returns:

The grd_width value of this control
The grd_height value of this control

CONTROL:get_bounds

CONTROL: get _bounds()
Get the value of grd_x, grd_y, grd_width and grd_height for this control.

Returns:
The grd_x value of this control
Thegrd_y value of this control
The grd_width value of this control
The grd_height value of this control

CONTROL:get_hidden
CONTROL: get _hi dden()
Get the value of grd_hidden for this control.

Returns:
The grd_hidden value of this control

CONTROL:set_x

CONTROL: set _x(
X1
[ anchor]

)

Set the value of grd_x for this control to the provided value.
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Optional anchorscan allow for automatic adjustment of x valuesto keep the control anchored inthedesired
position as the control's size change:

Optional anchor allow for automatic adjustment of x value:

Horizontal:

e grd. LEFT anchor will not adjust the input. This isthe default behavior.
e grd. CENTER anchor will adjust the x input by half the control width.

e grd. Rl GHT anchor will adjust the x input by the full control width.

Parameters:
X An integer value to set to grd_x of this control
anchor  Horizontal anchor: gr e. LEFT, gr e. CENTER, gr e. Rl GHT (Optional, default isgr e. LEFT)

CONTROL:set_y

CONTROL: set _y(

y.
[ anchor]

)

Set the value of grd_y for this control to the provided value.

Optional anchor allow for automatic adjustment of y value:

Vertical:

e grd. TOP anchor will not adjust the input. Thisis the default behavior.
» grd. CENTER anchor will adjust the y input by half the control height.

e grd. BOTTOManchor will adjust they input by the full control height.

Parameters:
y An integer value to set to grd_y of this control
anchor Vertical anchor: gr e. TOP, gr e. CENTER, gr e. BOTTOM(Optional, default isgr e. TOP)

CONTROL:set_width

CONTROL: set _wi dt h(
wi dt h,
[ anchor]

)

Set the value of grd_width for this control to the provided value

Optional anchors can allow for automatic adjustment of the control's x to keep the control anchored in the
desired position as the control's width change:

Horizontal:

e grd. LEFT anchor will not adjust the control's x position. Thisisthe default behavior.
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e gr d. CENTER anchor will adjust the control's x position by half the difference in control width.

e grd. Rl GHT anchor will adjust the control's x position by the difference in control width.

Parameters:
width  Aninteger valueto set to grd_width of this control
anchor Horizontal anchor: gr e. LEFT, gr e. CENTER, gr e. Rl GHT (Optional, default isgr e. LEFT)

CONTROL:set_height

CONTROL: set _hei ght (
hei ght
[ anchor]

)

Set the value of grd_height for this control to the provided value

Optional anchors can allow for automatic adjustment of the control'sy to keep the control anchored in the
desired position as the control's height change:

Vertical:
» grd. TOP anchor will not adjust the control'sy position. Thisisthe default behavior.
e grd. CENTER anchor will adjust the control'sy position by half the difference in control height.

e grd. BOTTOManchor will adjust the control'sy position the difference in control height.

Parameters:
height Aninteger valueto set to grd_height of this control
anchor Vertica anchor: gr e. TOP, gr e. CENTER, gr e. BOTTOM(Optional, default isgr e. TOP)

CONTROL:set_position

CONTROL: set _posi tion(
Xv
yy
[ah],
[av]

)

Set the value of grd_x and grd_y for this control to the provided values
Optional anchor allow for automatic adjustment of y and values:
Horizontal:

» grd. LEFT anchor will not adjust the input. Thisis the default behavior.
» grd. CENTER anchor will adjust the x input by half the control width.

» grd. Rl GHT anchor will adjust the x input by the full control width.

Vertical:
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e grd. TOP anchor will not adjust the input. Thisis the default behavior.
» grd. CENTER anchor will adjust the y input by half the control height.
» grd. BOTTOManchor will adjust they input by the full control height.
Parameters:

X Aninteger valueto set to grd_x of this control

y Aninteger valueto set to grd_y of this control

ah Horizontal anchor: gr e. LEFT, gr e. CENTER, gr e. Rl GHT (Optional, default isgr e. LEFT)
av Vertical anchor: gre. TOP, gr e. CENTER, gr e. BOTTOM(Optional, defaultisgr e. TOP)

CONTROL:set_size

CONTROL: set _si ze(
wi dt h,
hei ght
[ah],
[av]

)

Set the value of grd_width and grd_height for this control to the provided values

Optional anchors can allow for automatic adjustment of the control's x and y to keep the control anchored
in the desired position as the control's size changes:

Horizontal:
e grd. LEFT anchor will not adjust the control's x position. Thisisthe default behavior.
» grd. CENTER anchor will adjust the control's x position by half the difference in control width.
» grd. Rl GHT anchor will adjust the control's x position by the difference in control width.
Vertical:
e grd. TOP anchor will not adjust the control's y position. Thisis the default behavior.
» grd. CENTER anchor will adjust the control'sy position by half the differencein control height.
» grd. BOTTOManchor will adjust the control'sy position the difference in control height.
Parameters:

width  Aninteger value to set to grd_width of this control

height Aninteger valueto set to grd_height of this control

ah Horizontal anchor: gr e. LEFT, gr e. CENTER, gr e. Rl GHT (Optional, default isgr e. LEFT)
av Vertical anchor: gre. TOP, gr e. CENTER, gr e. BOTTOM(Optional, default isgr e. TOP)

CONTROL:set_bounds

CONTRQOL: set _bounds(
Xl
y;
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wi dt h,
hei ght
)

Set the value of grd_x, grd_y, grd_width and grd_height for this control to the provided values

Parameters:
X Aninteger valueto set to grd x of this control
y Aninteger valueto set to grd_y of this control
width  Aninteger value to set to grd_width of this control
height Aninteger valueto set to grd_height of this control

CONTROL:set_hidden

CONTRCL: set _hi dden(
hi dden

)
Set the value of grd_hidden to the provided value.

Parameters:
hidden An integer value to set to grd_hidden of this control

CONTROL:hide
CONTROL: hi de()

Set the value of grd_hidden for this control to 1.

CONTROL:show

CONTROL: show()

Set the value of grd_hidden for this control to 0.

CONTROL:clone

CONTROL: cl ong(
new _obj ect nane,
par ent _nane,
dat a

)

Create anew control (new_object_name), within an existing parent layer or group (parent_name) by copy-
ing al of the properties of this control. This new object will have al of the same actions, variables and

it's current state will match the state of this control.

» Controls and tables can be cloned into either layer or group parents as long as no name conflict exists.

The data argument is atable of properties that match the properties for that type of object as described in

thegre. set _control _attrsorgre.set _tabl e attrs functionsasapplicable.
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Parameters:
new_object_name The name for the new object, this must be a unique name in the parents namespace
parent_name The name of the layer or group to place this object within, this object must exist
data Optional: A table containing control attribute tags as the keys with new values to be applied.
Returns:

A CONTROL object representing the newly created control.

CONTROL:delete

CONTROL: del et e()

Delete this control. This function only works on controls that were created as clones of other controls.

TABLE

TABLE isthe classfor Lua objects that represent Storyboard table model objects. TABLE extends CON-
TROL so objects of thistype can also invoke all the functions of CONTROL and DOMOBJECT. In Lua,
this classis called gredom#tablecontrol.

TABLE:get_rows

TABLE: get _rows()

Get the value of grd_rows for thistable.

Returns:
The grd_rows value of thistable

TABLE:get_cols

TABLE: get _col s()

TABLE:cell _key

TABLE: cel | _key(
row,
col ,
name

)

Get afully qualified key from a name that is relative to the TABLE object. This function does not ensure
that the fully qualified key isvalid. Equivalent to:

string.format ("%. %l. %. %, TABLE: get nane(), row, col, nane)

Parameters:
row Therow
col  Thecolumn
name A string containing arelative key, to be fully qualified in the context of this TABLE

Returns:
A fully qualified string.
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GROUP

GROUP istheclassfor Luaobjects that represent Storyboard group model objects. GROUP extends DO-
MOBJECT so objects of this type can also invoke all the functions of DOMOBJECT. In Lua, this class
is called gredomégroup.

GROUP:get_x
GROUP: get _x()
Get the value of grd_x for this group.

Returns:
The grd_x value of this group

GROUP:get vy

GROUP: get _y()

Get the value of grd y for this group.

Returns:
The grd_y value of this group

GROUP:get_hidden
GROUP: get _hi dden()
Get the value of grd_hidden for this group.

Returns:
The grd_hidden value of this group

GROUP:set_x
GROUP: set _x(

X

)
Set the value of grd_x for this group.

Parameters:
X Thegrd_x value of thisgroup

GROUP:set_y

GROUP: set _y/(
y
)

Set the value of grd_y for this group.
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Parameters:
y Thegrd_y value of this group

GROUP:set_hidden

GROUP: set _hi dden(
hi dden

)
Set the value of grd_hidden for this group.

Parameters:
hidden The grd_hidden value of this group

GROUP:hide
GROUP: hi de()

Set the value of grd_hidden for this group to 1.

GROUP:show

GROUP: show()

Set the value of grd_hidden for this group to O.
GROUP:clone

GROUP: cl one(
nane,
parent,
dat a

)

Create a new group (new_object_name), within an existing parent layer (parent_name) by copying al of
the properties and children of this group. This new object will have al of the same actions, variables and
it's current state will match the state of this control. All of the reference group's controls will be cloned
into the new group.

The data argument is atable of properties that match the properties for that type of object as described in
thegre. set _group_attrs function.

Parameters:
new_object_name The name for the new object, this must be a unique name in the parents namespace
parent_name The name of the layer to place this object within, this object must exist
data Optional: A table containing group attribute tags as the keys with new values to be applied.
Returns:

A GROUP object representing the newly created group.

GROUP:delete

GROUP: del et e()

292



Storyboard Lua API

Delete this group. This function only works on group that were created as clones of other controls.

LAYERINSTANCE

LAYERINSTANCE is the class for Lua objects that represent Storyboard layer instance model objects.
LAYERINSTANCE extends DOMOBJECT so objects of this type can aso invoke all the functions of
DOMOBJECT. In Lua, thisclassis called gredom#l ayerinstance.

LAYERINSTANCE:get_layer
LAYERI NSTANCE: get _| ayer ()
Get the LAYER for thislayer instance's layer.

Returns:
aLAYER object representing this layer instance's layer

LAYERINSTANCE:get_x

LAYERI NSTANCE: get _x()

Get the value of grd x for thislayer instance.

Returns:
The grd_x value of thislayer instance

LAYERINSTANCE:get_y
LAYERI NSTANCE: get _y()

Get the value of grd y for thislayer instance.

Returns:
The grd_y value of this layer instance

LAYERINSTANCE:get_width
LAYERI NSTANCE: get _wi dt h()

Get the value of grd width for the layer instance's layer.

Returns:
The grd_width value of this layer instance's layer

LAYERINSTANCE:get height
LAYERI NSTANCE: get _hei ght ()

Get the value of grd_height for this layer instance's layer.

Returns:
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The grd_height value of this layer instance's layer

LAYERINSTANCE:get_position
LAYERI NSTANCE: get _posi tion()
Get the value of grd_x and grd_y for this layer instance.
Returns:

Thegrd x value of thislayer instance
Thegrd y value of thislayer instance

LAYERINSTANCE:get_size
LAYERI NSTANCE: get _si ze()
Get the value of grd_width and grd_height for this layer instance's layer.
Returns:

The grd_width value of this layer instance's layer
Thegrd_height value of this layer instance's layer

LAYERINSTANCE:get_bounds

LAYERI NSTANCE: get _bounds()
Get the value of grd_x, grd_y, grd width and grd_height for this layer instance
Returns:

Thegrd x value of thislayer instance

Thegrd vy value of thislayer instance

The grd_width value of this layer instance's layer
The grd_height value of this layer instance's layer

LAYERINSTANCE:get_alpha

LAYERI NSTANCE: get _al pha()

Get the value of grd_alphafor thislayer instance.

Returns:
The grd_alphavalue of this layer instance

LAYERINSTANCE:get_hidden

LAYERI NSTANCE: get _hi dden()

Get the value of grd_hidden for this layer instance.

Returns:
The grd_hidden value of this layer instance
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LAYERINSTANCE:set_x

LAYERI NSTANCE: set _x(
X

)

Set the value of grd_x for this layer instance to the provided value.

Parameters:
X Aninteger valueto set to grd_x of thislayer instance

LAYERINSTANCE:set_y
LAYERI NSTANCE: set _y/(
y
)
Set the value of grd_y for this layer instance to the provided value.

Parameters:
y Aninteger valueto set to grd_t of thislayer instance

LAYERINSTANCE:set_width
LAYERI NSTANCE: set _wi dt h(
wi dt h
)

Set the value of grd_width for this layer instance to the provided value.

Parameters:
width  Aninteger valueto set to grd width of this layer instance

LAYERINSTANCE:set_height
LAYERI NSTANCE: set _hei ght (
hei ght
)

Set the value of grd_height for this layer instance to the provided value.

Parameters:
height Aninteger valueto set to grd_height of thislayer instance

LAYERINSTANCE:set_position

LAYERI NSTANCE: set _posi ti on(
Xl
y
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Set the value of grd_x and grd_y for thislayer instance to the provided values.

Parameters:
X Aninteger valueto set to grd x of thislayer instance
y Aninteger valueto set to grd y of thislayer instance

LAYERINSTANCE:set_size

LAYERI NSTANCE: set _si ze(
wi dt h,
hei ght

)

Set the value of grd_width and grd_height for this layer instance's layer to the provided values.

Parameters:
width  Aninteger valueto set to grd x of thislayer instance's layer
height Aninteger valueto set to grd_height of thislayer instance's layer

LAYERINSTANCE:set bounds

LAYERI NSTANCE: set _bounds(
X!

yy
wi dt h,
hei ght

)
Set the value of grd_x, grd_y, grd_width and grd_height for this layer instance to the provided value.

Parameters:
X Aninteger valueto set to grd_x of thislayer instance
y Aninteger valueto set to grd_y of thislayer instance
width  Aninteger valueto set to grd_width of thislayer instance's layer
height Aninteger valueto set to grd_height of thislayer instance's layer

LAYERINSTANCE:set_alpha

LAYERI NSTANCE: set _al pha(
al pha
)

Set the value of grd_alpha for this layer instance to the provided value.

Parameters:
apha Aninteger valueto set to grd_alpha of this layer instance

LAYERINSTANCE:set_hidden

LAYERI NSTANCE: set _hi dden(
hi dden

296



Storyboard Lua API

)
Set the value of grd_hidden for this layer instance to the provided value.

Parameters:
hidden Aninteger valueto set to grd_hidden of this layer instance

LAYERINSTANCE:hide

LAYERI NSTANCE: hi de()

Set the value of grd_hidden for this layer instance to 1.

LAYERINSTANCE:show

LAYERI NSTANCE: show()

Set the value of grd_hidden for this layer instance to O.

Lua DOM Samples

-- Print alist of all of the user variables associated with a
-- specified control
function print_variabl es(control _nane)
-- CGet the DOM object for the control name passed in
| ocal dontbj ect = gredom get_obj ect (control _nane)
i f(dontbject == nil) then
print("Can't find name for " .. tostring(control_nane))
return
end

-- CGet the variables defined on this DOM obj ect
| ocal vars = dontbject:get_variabl es()
if(vars == nil or #vars == 0) then
print("No variables for " .. control _nane)
el se
print("Variables for " .. control_nane)
for i=1,#vars do
print("# " .. tostring(vars[i]))
end
end
end

-- Print out all of the screens where this control's container layer is
-- being used
function print_used_on_screens(control _name)
-- CGet the DOM object for the control name passed in
| ocal dontbject = gredom get_obj ect (control _nane)
i f(donthject == nil) then
print("Can't find name for " .. tostring(control_nane))
return
end
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-- Build up the full path to this object

-- Walk up the tree looking at all parents adding screens we find
| ocal screen_list = {}

| ocal parent_list = {}

table.insert(parent_list, domCbject:get_parents())

local i =1
while i <= #parent_list do
| ocal parents = parent _list[i]
for p=1, #parents do
-- If this was a screen, add it to our collection
if parents[p]:get_type() == gredom SCREEN t hen
screen_list[parents[p]] = true
el se
-- If this has parents of its own,
-- then add themto the search |i st
parents = parents[p]:get_parents()
if(parents ~= nil and #parents > 0) then
tabl e.insert(parent_list, parents)

end
end

end

i =i +1
end
-- Print out all of the screens that we have identified
print(control _name .. " is used on the follow ng screens:")
for screen,v in pairs(screen_list) do

print("# " .. screen:get_nane())
end

end

-- I nvoke our DOM exanple functions with the context control
function CBDon( mapar gs)
print_used_on_screens(mapargs. context_control)
print_vari abl es(mapargs. cont ext _control)
end
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Storyboard 10 API

The details the functions available in the Storyboard 10 library, | i bgr ei 0. a, are also documented in
the Storyboard 10 header filegr e/ gr ei 0. h>.

gre_io_add_mdata

int gre_io_add ndat a(
gre_io_serialized data t ** nbuffer,
const char * key_nane,
const char * data_formt,
const void * data,
int data _nbytes

Add a data change key/value pair to a serialized buffer. This call can be used to serialize multiple data
changes into a single Storyboard 1O send operation to improve efficiency.

Once an multi-part data buffer is constructed, it can be sent usingthegr e_i o_send_ntdat a function.

Parameters:
buffer The buffer containing the serialized data
key name The datakey which isto be set
data format The format for the datato be set
data The datavalueto set
data_nbytes The number of bytes used for the data

Returns:
-1 on failure anything elseis success

gre _io_close

void gre_io_close(
gre_io_t * handle

)

Close an io connection.  Any pending clients will return with an error on their pending actions. This
call should be serialized with other clientsthat are referencing the samegr e_i o_t handleto avoid race
conditions. A common technique for closing handles where a receiving thread may be blocked on the
handle is to generate a termination event and have the receiving thread perform the close and channel
cleanup.

Parameters:
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handle A valid handle created with gre_io_open()

gre_io_free_ buffer

void gre_io_free_buffer(
gre_io_serialized_data_t * buffer
)

This de-allocates the memory associated with a buffer created through the Storyboard 10 API.

Parameters:
buffer The buffer whose memory isto be de-allocated

gre_io_grow_buffer

void gre_io_grow buffer(
gre_io t* handl e,
gre_io_serialized data_t * buffer

This function attempts to expand the internal capacity of the Storyboard 1O transport to ensure that the

payload contained within serialized buffer can be transmitted.

Note

This call is not supported by all platforms and may fail if the transport buffer can not be resized.

Parameters:
handle The handle to the Storyboard IO channel to resize
buffer The buffer whose capacity is to be matched by the transport

Returns:
-1 on failure otherwise success

gre_io_open

gre_io_t* gre_io_open(
const char * i 0_nane,
i nt flag,

Open a Storyboard 10 communication channel using a named connection.
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Parameters:
io_name The name of the io-channdl to use
flags The mode you want to open the queuein
Flags define how the connection is opened. Possible flags are:
GRE_IO_TYPE _RDONLY: open read only, creating the channel if it doesn't exist
GRE IO _TYPE_XRDONLY: open for exclusive read, unlinking an existing channel and creating a new one
GRE IO _TYPE WRONLY: open write only
GRE_ 10 FLAG_NONBLOCK: open non-blocking

Returns:
Returns avalid Storyboard 10 handle or NULL if no channel can be created.

gre_io_receive

int gre_io_receive(
gre_io_t * handl e,
gre_io_serialized_data_t ** buffer

Receive a serialized event from a channel. By default this call blocks until an event is received
or until the channel is destroyed unless the GRE_IO FLAG_NONBLOCK flag was passed to the
gre_i o_open()call.

In order to receive events, the handle must have been opened for reading using one of GRE_| O RDONLY
or GRE_| O_XRDONLY.

Parameters:
handle A valid handle created with gre_io_open()
buffer A pointer to a serialized buffer pointer. If the buffer is NULL then a new
buffer is allocated otherwise the buffer provided is used to store the received event.

Returns:
The size of the message received in bytes or -1 on failure.

When a data buffer is successfully received, the event specific content can be extracted by making a call
togre_io_unserial i ze. The values returned by the unseriaize cal will be pointers directly into
the memory allocated to the data buffer. Clients can read and write to the extracted values (such as event
name, event format and data payload) directly as long as the serialized buffer is not re-used at the same
time. Any data from the event that needs to be maintained across callstogre_i o_r ecei ve must be
copied by the user before the serialized buffer is re-used.

gre_io_send

int gre_io_send(
gre_io_t * handl e,
gre_io_serialized data_t * buffer
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Send a serialized event buffer to a channel. In order to send events, the handle must have been opened
for writing using GRE_| O_WRONLY.

Parameters:
handle A valid handle created with gre_io_open()
buffer A data buffer containing a serialized event

Returns:
-1 on failure otherwise success.

gre_io_send _mdata

int gre_io_send_ndat a(
gre_io_t * handl e,
gre_io_serialized data t * nd_buffer

Send a serialized buffer of mdata (data manager key/value pairs) to the handle. The handle must have been
opened for writing using GRE_| O WWRONLY.

Parameters:
handle A valid handle created with gre_io_open()
buffer A data buffer containing a serialized data
Returns:

-1 on failure anything else is success

gre_io_serialize

gre_io serialized data t* gre_io _serialize(

gre_io _serialized data t * buf f er,

const char * event _target,
const char * event _nane,
const char * event fornmat,
const void * event dat a,

int event_nbytes

Serialize individual event items (seegr e/ i o_ngr . h) into asingle buffer for transmission using Story-
board 10.

Parameters:
buffer The buffer that will contain the serialized data or NULL if a new buffer should be allocated
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event_target The name of the event target model element (screen,layer, control, render extension),
or NULL to send to the default target (application level)

event_ name  The name of the event to send, or NULL to send an empty event

event format The format description of the data (ex. "1s0 string") or NULL if no datais being sent

event_data A pointer do the datato transmit, or NULL if no datais transmitted

event_nbytes The number of data bytes to transmit, or NULL if no datais transmitted

Returns:
A buffer with the serialized data or NULL on error. It may be necessary for the
internal buffer to be re-sized or re-allocated if the new data payload is larger than the
previous one is being serialized.

Example:

nbuffer = gre_io_serialize(nbuffer, NULL, "cluster update",
"2ul speed 2ul rpm 2ul fuel 2ul battery 2ul oil 2ul odoneter 2ul trip",
&event data, sizeof(event _data));
i f(!'nbuffer) {
fprintf(stderr, "Can't serialized data to buffer, exiting\n");
br eak;

}
gre_io_size buffer

gre_io_serialized data t* gre_io_size_ buffer(
gre_io_serialized data_t * buf f er,
i nt nbyt es

Thisfunction ensuresthat the specified buffer has enough internal storage capacity for apayload of nbytes
size. If the buffer is NULL or the existing capacity is not large enough then a new memory buffer will
be assigned to the buffer object.

Data parameters must be sent in order of descending alignment requirements. Example: 4ul 4ul 2ul 1s0
isgood, 2ul 4ul 4ul 1s0isnot

Parameters:
buffer The buffer to be sized, or NULL to allocate a new buffer
nbytes The number of bytes this buffer should be able to support

Returns:

layer name
A buffer with room for a message nbytesin size or NULL if the space could not be allocated

gre_io_unserialize

int gre_io_unserialize(
gre_io_serialized data_t * buffer,
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char ** event_target,
char ** event_nane,
char ** event fornat,
void ** event_data

Transform a serialized buffer into individual event items (seegr e/ i o_ngr. h). The pointers returned
point back into the content of the serialized buffer so the buffer can't be de-allocated until clients are
finished referencing the event items returned from this call.

Data parameters must be sent in order of descending alignment requirements. Example: 4ul 4ul 2ul 10
is good, 2ul 4ul 4ul 150 is not

Parameters:
buffer The buffer containing the serialized data
event_target Location to store the event target model element
event_name  Location to store the event name
event_format Location to store the event format
event_data  Location to store the event data

Returns:
The number of bytesin the event_data structure

gre_io_zero_buffer

void gre_io_zero_buffer(
gre_io_serialized data_t * buffer
)

This clearsthe internal byte count of the buffer, but does not de-allocate the buffer's memory.
Use this function to reset a buffer in between multiple callstogre_i o_seri ali ze

Parameters:
buffer The buffer to have its byte count cleared

gre_io_get_error_codes

void gre_io_get_error_codes(
gre_io_t *handle, gre_io_error_t *errorcodes
)

This getsthe error codesif greio experiences an error.

Parameters:
handle A valid handle created with gre_io_open()
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errorcodes A valid gre io_error_t structure to befilled out
gre_io_get_error_message

const char * gre_io_get _error_nessage(
gre_io_error_t *errorcodes

This gets the error message for an error code returned by acall to gre_io_get_error_codes.

Parameters:
errorcodes A valid gre io_error_t structure containing the errors returned from a call
togre_io_get_error_codes

Returns:
The error message.
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Appendix C. Storyboard Engine and

Plugin Options

Storyboard Engine Plugin Options

The Storyboard product shipswith astandard set of pluginswhich add functionality to the system. Plugins
are loaded based on the SB_PLUGINS environment variable. This variable can be a directory where all
pluginsare loaded fromor a*“;” separated list of plugins. Some plugins have options that can be passed via
the command line to the plugin. To pass on option to a plugin use the -0 option to shengine in this format:

sbengine [[-oplugin_name,plugin_option[[,plugin_option2,...]]] your_ _app.gapp

Table C.1. Plugin Options

PLUGIN OPTION

\ DESCRIPTION

Plugin Name: io_mgr (-oio_mgr,...)

Nno_compr ession=[siz€]

Disable event compression in the event queue. By
default Storyboard will compress gre.motion and
gre.mtevent events in order to reduce input lag and
flooding of the event queue with motion events.

Disable compression to receive a higher fidelity
stream of motion events from Storyboard.

queue size=[size]

4096 will limit the event queue size to a maxi-
mum of 4K for example. If the queue exceeds this
size, events will be dropped and diagnostic mes-
sages will be logged regarding the dropped events.
The default behavior isto have an unlimited event
queue size.

Plugin Name: model_mgr (-omodel_mgr,...)

block_shio_sendg[=0|1][integer]

By default (value of 0) Storyboard 10 channels
opened for writing will be opened with a non-
blocking flag and if a queue gets full awarning
will be generated and, if Luais being used, an er-
ror will be returned. Setting this parameter to 1
will enable blocking behaviour when a queueis
full which may have adverse effects on the usabili-
ty and interactiveness of the Ul but alignswith his-
torical defaults of earlier versions of Storyboard.

fps=[integer] Limits the frame rate for all animations to a maxi-
mum fps specified (25 for example).
mem_stats=1 On platforms where process/task memory usage or

heap allocator memory usage values are available,
report them as performance log metrics. The val-
ue should be set to 1 to enable the reporting of the
memory statistics at app initialization and at appli-
cation termination. Future values are reserved.
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DESCRIPTION

If the metrics plugin is present and this option is
present and |oaded then this option will also gen-
erate a cost estimate of the curent application'sin-
memory structure cost which can be used within
Storyboard Designer to estimate the RAM foot-
print of the application at design time.

plugin_path=[path]

Sets the plugin path to the specified directory
(/temp for example). This setting overrides the
SB_PLUGINS environment variable setting.

scroll_drag_px

The number of pixels that need to be moved before
ascrollable container considersthis a scroll opera-
tion (default 10).

scroll_bounce ms

The number of milliseconds that the bounce op-
eration on a scrollable container should animate
once the bounce back is operation is started (de-
fault 200ms).

scroll_bounce rate

The animation rate that should be used on a scrol-
lable container for bounce back animations (de-
fault easein).

Plugin Name: font_mgr (-ofont_mgr,...)

linegap=[0]1]

This option controlsif the Storyboard Engine in-
cludes the line gap information (linegap=1 default)
when positioning text for rendering or if it only in-
cludes the ascender information (linegap=0). The
default value isto include the linegap information.

Plugin Name: render_mgr (-orender_mgr,...)

X=[xpos]|

Thiswill position the application at the defined x-
position.

y=[ypos]

Thiswill position the application at the defined y-
position.

sysdpi

Thiswill enable the window upscaling performed
by Windows according to the system DPI setting.

PLATFORM: Windows, OpenGL, swrender, x86

dblbuffer

Enable double buffering (fullscreen redraws)

PLATFORM: Linux, x86, armle, swrender

display=[index]

Connect to the given display index, thisoption is
only available for the QNX Screen OpenGL and
software render managers or the Linux i.MX6
OpenGL render manager where the value isthe se-
lected framebuffer index.

fb=[x]

This option pertains specifically to iIMX6 hardware
platforms. Starting at 0, x defines the framebuffer
number to render to.

PLATFORM: Linux, swrender
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fullscreen Run in fullscreen mode.

r otate=[90|180|270] Rotate the application by the defined angle.
PLATFORM: Windows CE 2013, macOS, Linux,
ONX, x86, armle, OpenGL, swrender

rle_blit=[x] Decode RLE compressed images directly to frame-

buffer surface memory in order to remove need
for temporary decode buffer. Only available for 32
bits per pixel sourceimageswith No Scaling and
No Rotation. This option pertains to swrender on
RTExec platforms. Set x = 1 (default) to enable
RLE blit; x = 0 is not enabled.

PLATFORM: armle, RTExec, Storyboard Lite,
swrender

quality=[0]1|2]

Visual fidelity of image rotation rendering. A val-
ue of 0 emphasizes speed at the cost of visually
fidelity. A value of 2 provides the highest visua
fidelity, with a potential impact on performance.
The default valueis set to 1.

dumpconfig Dump the layer and graphics configuration infor-
mation at startup.
PLATFORM: Linux, x86, armle, swrender
layer=[index] Set the directfb layer index that content will render

to (default=0)

PLATFORM: Linux, x86, armle, swrender

multisample=[valug]

Indicates the degree of multisampling which af-
fects the visual smoothness of edges. For exam-
ple, avalue of 4 would be 4x multisampling while
0 would be no multisampling. By default, this val-
ueis set dynamically based on the model content
that is being interpreted in order to provide the best
bal ance between high performance and high qual-
ity rendering. If your model contains 3D models,
polygons or circles then multi-sampling is turned
on to alevel of 4, otherwiseit is off. The command
line option setting will override the default probing
and ensure afixed value.

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

vbo Enables the use of vertex buffer objects.
PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

scal e=[ aspect] Scale the application to the physical display size.

If aspect is passed the application will retain the
proper aspect ratio when scaled.

308




Storyboard Engine and Plugin Options

PLUGIN OPTION
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PLATFORM: Windows CE 2013, macQOS, Linux,
ONX, armle, OpenGL

backbuffer

Render the scene using a damage rectangle. On
some OpenGL ES implementations this will give
better performance but will use more memory asit
has to allocate a separate display buffer.

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

npot

Disable power-of-two texture allocations. By de-
fault the OpenGL ES API is queried to check for
NPOT texture support. This option can be used to
override this behavior and force support. NPOT
textures will use less memory for image data.

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

fontsize=[siz€]

Specify the size of the font texture sheet. Fonts
are generated into sheets and the default sizeis
512x512. The number of glyphs put into the sheet
isafunction of the point size and the texture size.
This option can be used to tune the number of
available glyphs and the memory usage.

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

window_w=[w]

Scale the application content and window to the
specified width. This option isonly valid on desk-
top systems which use awindow manager. This
option must be used aong with 'window_h'

PLATFORM: Windows, Windows CE 2013, ma-
cOS, Linux, QNX, x86, armle, OpenGL

window_h=[h]

Scale the application content and window to the
specified height. Thisoption is only valid on desk-
top systems which use awindow manager. This
option must be used along with ‘window_w'

PLATFORM: Windows, Windows CE 2013, ma-
cOS, Linux, QNX, x86, armle, OpenGL

lingj oin=[0|1]

Set line join style for path drawing, drawing joins
can have a performance impact on frame rate.
0=none, 1=round (default=1)

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

clipmode=[stencil|scissor]

Set the clipping mode to use, may have perfor-
mance impacts. Each implementation defaults to
the best performance.
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PLATFORM: Windows CE 2013, macQOS, Linux,
ONX, armle, OpenGL

error_event An error event is generated for OpenGL render er-
rors. Image and font errors will identify the image
and font related to the error.

zorder=[Z] When using the QN X Screen engine this will posi-

tion the application window at the defined Z index.

clearcolor=[color]

Specify the clear color to be used for the Win-
dow Surface. The color format is ARGB and spec-
ified in hexadecimal. The default clear color is
0x00000000. This option can be used for debug-
ging purposes.

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

image_block_size=[number]

This specifies the memory size of the shared
blocks that are used within the image cache. These
settings override the generic block_size setting that
isused generically for the atlas and are bound by
the -or esour ce_mgr ,image setting.

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

font_block _size=[number]

This specifies the memory size of the shared
blocks that are used within the font glpyh cache.
These settings override the generic block_size set-
ting that is used generically for the atlas and are
bound by the -oresource_mgr,font setting.

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

block_size=[-1]|0]>0]

Specify how block size should be determined

for growing the image atlas. For -1, a degenerate
block size will be used, forcing block size to that
of asingle image. For 0, the block sizeisrounded
up to the nearest power of two for an image's di-
mensions. For any value greater than zero, block
alocations will be rounded up to the size specified.
(default=1024)

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL

surface cache=[-1(default)|0]>Q]

Specify the surface cache control. For -1, the sur-
face cache will grow unbounded (default). For O,
the surface cache will be disabled. For any value
greater than zero, it will be used as the upper limit
on the number of surfacesin the surface cache.

PLATFORM: Windows CE 2013, macOS, Linux,
ONX, armle, OpenGL
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mainlayer =[number]

The main layer to use for rendering, defaultsto
layer O

PLATFORM: Linux, QNX, armle

dumpcaps Print the device capabilities and acceleration flags.
PLATFORM: Windows CE 2013, armle
nohwecur sor Disables the HW cursor.

PLATFORM: Windows CE 2013, armle

Plugin Name: resource_mgr (-oresource_mgr,...)

error=[0|1]

When aresource error is encountered a diagnos-
tic message is generated. This option controls if
an event for the error is sent (1, default) or not
sent (0). This option is currently only enabled for
OpenGL render managers.

font=[number]

Similar to thei mage resource option, this val-

ue controls the number of bytes of memory alo-
cated for the font glyph cache. After the cacheis
full, the behaviour of the allocationsis controlled
viathef ont _oomoption. A value of 0 (default
setting) indicates that the font glyph cache should
be limited by the size of available system memo-
ry. Otherwise a positive value indicates the size of
the cache in bytes and can be symbolically speci-
fied using K, Mqualifiers such as 4K to indicate an
font glpyh cache of 4096 bytes or 1Mto indicate
1048576 bytes of memory.

image=[number]

Thiswill set the maximium number of bytesin the
image cache. After the cache isfull, the behaviour
for allocationsis controlled viathei nage_oom
option. A value of 0 (default setting) indicates that
the image cache should be limited by the size of
available system memory. A value of -1 indicates
no image cache and only one image at a time will
be loaded and that image not cached. Otherwise
apositive value indicates the size of the cache in
bytes and can be symbolically specified using K,
Mqualifiers such as 4K to indicate an image cache
of 4096 bytes or 1Mto indicate 1048576 bytes of
memory.

image_oom=[fail|lru]

This sets the behaviour when the maximum value
of theimage cache isreached. If thisis set to the
valuef ai | then when an allocation can't be ful-
filled the request will fail. If thisis set to the val-
uel r u then when an alocation can't be fulfilled
the request will attempt to remove other entries
from the cache until it can either fit the request or
it fails. The default behaviour isl| r u.
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Plugin Name: screen_mgr (-oscreen_mgr,...)

di=[1] Disable the use of a particular hardware layer.

fps Display the frames per second of the display up-
datesin the Storyboard Engine console output and
also setthegr d_f ps variable with the calcul ated
value.

overlay Allow the application to be run as an overlay and

show the content below. This only functions on
particular render managers and if the application
has a transparent background.

redraw_complete

Generate a completed event for every screen up-
date.

SWCUr sor

Enables the rendering of a software cursor.

Plugin Name: capture_playback (-ocapture playback,...) / Shared Library: libgre-plugin-capture-play-

back

capture_events=[eventname]

Capture option to define a custom list of eventsto
capture. Multiple events can be specified by using
the":" character as adelimiter.

file=[filename]

If "capture” is specified as the mode it indicates
the contents of the file specified will be overwrit-
ten with the new event stream.

If "playback" is specified then the contents of
the file specified will be used as an event stream
source.

loop=[count]

A playback option that indicates how many times
the playback should iterate through its content.
The default isto playback the content once, other-
wiseif acount is specified the plugin will replay
the full content count times.

mode=[ capturelplayback]

Specifies the behavior of the plugin for either play-
back or capture. If captureis specified then input
events (gre.press, gre.release, gre.motion, gre.key-
press etc) will be logged and stored in an ouptut
file.

If playback is specified then the contents of anin-
put file are read and the input events are injected
back into the application.

no_defaults

Capture option to specify that there are no default
events set to be captured. By default we capture
the following events:

1 gre.press

2 gre.release

3 gre.keyup
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4 gre.keydown
5 gre.keyup

6 gre.keyrepeat
7 gre.motion

8 gre.mtevent

quit_playback

Playback option that indicates if agr e. qui t
event should be automatically generated after play-
back is complete. The default isto not generate a
quit event.

verbosity

Indicates that the plugin should log events that it
is either capturing or playing back to the standard
output.

Plugin Name: ccallback (-occallback,...)

path

Point the ccallback plugin to adynamic library
(dll/so). Only appliesto dynamically linked en-
gines. On statically linked engines, thisis not re-
quired.

Plugin Name: dev-input (-odev-input,...) / Shared Library: libgre-plugin-dev-input

kbd=[device]

The name of the keyboard device, for example/
dev/input/event 1l

One of either the nbuse or kbd arguments must
be passed to enable this plugin. There are no de-
fault bindings so the full path to the desired input
device must be specified.

mouse=[device]

The name of the mouse device, for example/
dev/input/event O

One of either the nbuse or kbd arguments must
be passed to enable this plugin. There are no de-
fault bindings so the full path to the desired input
device must be specified.

Plugin Name: gesture (-ogesture,...) / Shared Library: libgre-plugin-gesture

file=[filename]

filename is atext file containing custom gesture
definitions. When the gesture plugin isin ‘auto'
mode, the gesture plugin will determineif the ap-
plication uses any of the custom gesture events and
enable single touch events.

mode=[disabled|singlejmulti]

By default, shengine will search your application
for use of any gesture events and gestures will be
enbled as required. This behaviour can be overrid-
den with any of the following mode options:

di sabl ed will not generate any gesture events.

313




Storyboard Engine and Plugin Options

PLUGIN OPTION

DESCRIPTION

si ngl e allowsfor generation of single touch ges-
ture events.

mul ti alowsfor generation of both single and
multi-touch gesture events.

threshold=[level]

Specifying alevel alows the user to configure the

sensitivity level which determinesif we trandate a
motion into a gesture event. By default the thresh-

old isset to 100.

Plugin Name: dfi-input (-ogfi-input,...) / Shared Library: libgre-plugin-gfi-input

mouse=[device]

The name of the mouse device, for example/
dev/ devi / nouse0

PLATFORM: QNX

rotate=[90|270]

If specified, this indicates that the input co-ordi-
nates should be rotated by 90 or 270 degrees.

PLATFORM: QNX

By default the input system used the dfi interface
based on the devi drivers. The devi driver must
be run with the - P option. If you passthe nouse
option then the mouse/touchscreen is used in raw
mode.

Plugin Name: greio (-ogreio,...) / Shared Library: libgre-plugin-greio

channel=[name]

The value specifies the name that the applications
Storyboard 10 channel will use. This name can
thenbeusedby gre_i o_open ori ogen clients
to send events to the application.

In the case of a TCP channel, [name] needs to
have a URI of "tcp://" followed by optional <ip ad-
dress> and optiona <channel> or <port number>

queue

Thisflag indicates if the events on the Storyboard
1O channel should be asynchronously queued into
the application's message queue or if anew event
should be added only after the last event has been
processed. The default is to only have one event
being processed by the application at atime.

Plugin Name: logger (-ologger,...) / Shared Library:

libgre-plugin-logger

buffer=[bytes]

This option will buffer al logging output to an al-
located in-memory buffer and only flush the out-
put when the buffer content isfull. The number of
bytes allocated for the buffer are provided by the
option to the argument. If the buffer sizeis0 or in-
valid, then 4K will be allocated for the buffer.

data

This option enables the logging of data change
events as they occur. The data key that has been
changed is displayed to standard output.
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event=[event_name]

This option will enable the generation of acus-
tom Storyboard event any time that an ERROR
message is detected by the Storyboard Engine log-
ging system. When the error is detected, an event
"event_name" will be sent to the application and

it will contain a payload of "1s0 msg" where the
"msg" isthe diagnostic string that would have been
logged.

filter=[keyword)]

This option enables filtering of events based on
the keyword provided. Multiple keywords can

be specified. Filtered events are delimited by a

"', shengine -ologger io/filter=gre.press.gre.re-
lease Each keyword can also be negated by the

"N symbol. Therefore we could ignore all motion
events by passing in the following command: -
ologger io filter="gre.motion Filtering applies to
the'io' and 'data’ options. If neither 'io' or 'data op-
tions are specified, then this option does nothing.

io=[level]

This option enables the logging of 10 eventsin
variable levels of verbosity. If no option is speci-
fied then the level will default to 1 and the event
name and its size in bytes will be displayed. If 2is
specified then the format is displayed. If 3is spec-
ified then the data payload will be dumped to the
standard output in both hexadecimal and character
formats.

metrics_event_prefix=[prefix]

This option specifiesthe prefix to use in the met-
rics event names. This defaults to metrics.

metrics_output=[0|1|2]3]

This option tells the metrics portion of the logger
plugin where to out the metrics data. O just updates
the data, and thisis the defualt, 1 is used to output
the data to the log, 2 outputs the data to the perfor-
mance log, if the perf option is also specified, and
3 will output the data to both the log and the per-
formance log if the perf option is specified.

output=[filename]

This option specifies a path in the file system to di-
rect the Storyboard standard output to. The direc-
tory path to the file must already exist.

+ At the beginning of the file name will append to
thelog file, otherwise the file will be overridden
on each invocation of sbengine.

%D in the filename will be replaced by a date
stamp with YYYY-MM-DD format.

o in the filename will be replaced by a 24h time
stamp with HHMMSS format.

Both % and 9%a" may be used on the same file-
name.
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A valid command would be: -ologger ,out-
put=/logs/log-% D-% T .txt, provided the /logs di-
rectory existed prior to runtime.

perf

This option enables the logging of performance da-
tato the standard output (or fileif perf _fil eis
used). If avalue of O is specified to the perf option
then performance logging is enabled, but the cap-
ture of datais not immediately started and can be
toggled using the gr a. per f _st at e action. If
thevalueisset to 1 or is not specified, then perfor-
mance datawill be immediately captured. For ex-
ample -ologger ,perf=1 will enable performance
logging with the immediate capture of perfor-
mance metrics.

perf_buffer=[bytes]

This option will buffer all performance logging
output to an alocated in-memory buffer and on-
ly flush the output when the buffer content is full.
The number of bytes allocated for the buffer are
provided by the option to the argument. If the
buffer sizeis 0 or invalid, then 4K will be allocat-
ed for the buffer.

perf_event_prefix=[prefix]

This option specifies the prefix to use in the perf
event name. This defaults to perf.

perf_file=[filename]

This option specifies a path in the file system to di-
rect the performance data output to. The directory
path to the file must already exist and the contents
of the file will be overwritten on each invocation
of shengine.

+ At the beginning of the file name will append to
thelog file, otherwise the file will be overridden
on each invocation of sbengine.

%D in the filename will be replaced by a date
stamp with YYYY-MM-DD format.

% in the filename will be replaced by a 24h time
stamp with HHMMSS format.

Both % and %@ may be used on the same file-
name.

A valid command would be: -ologger ,per -
f_file=/logs/perf-% D-%T .plog, provided the/
logs/ directory existed prior to runtime.

perf_filter=[keyword]

This option enables filtering of perf types based on
the keyword provided. The sb_Event type cannot
be filtered out. Thisis because Storyboard engine
is event based, and everything that happensistied
back to the event that kicked things off. Multiple
keywords can be specified. Filtered types are de-
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limited by a":'. -ologger ,perf,perf_filter=sb_Ren-
der Extension Each keyword can also be negat-

ed by the ' symbol. Therefor we could ignore all
render extension types by passing in the following
command: -ologger ,perf,perf filter="sb_Ren-
der Extension Filtering applies to the perf option.

poll_metrics_interval=[mg]

This option setsup atimer to fire at the interval
specified by ms. When the timer fires the system
metrics for memory, CPU and FPS will be updat-
ed. See metrics_output to control where the met-
rics output will go.

retailmsg

The logger will output using RETAILMSG instead
of sending output to stdio.

PLATFORM: Windows CE 2013

If performance logging is enabled then the output
isaset of comma separated values (CSV) with the
following fields: PERF, application time, type, op-
eration, name, duration

application time

Thisisthe time that the performance event was
finished relative to the start time of the application
in milliseconds.

type

Thisisthe type of performance operation that was
recorded as a broad classifier.

operation

Thisis asub-classification of the type used for ad-
ditional tracing granularity.

name

Thisisanidentifier that can be used, along with
the type and operation fields, to identify the con-
text of the performance operation being performed.

duration

Thisisthe duration of the operation in millisec-
onds.

slogger =[opcode]

This option specifies that shengine should use the
QNX system logging infrastructure. if no opcode
is given, shengine will provide an appropriate op-
code.

The opcode is a combination of amajor and minor
code. Create the opcode using the_SLOG_SET-
CODE(major, minor) macro that's defined in sys/
slog.h.

Thisoption is only available for systems running
QNX.

shbio=[channel]

This option specifies that shengine should use the
SBIO channel specified as the log content desti-
nation output. The log data will be logged with an
event gr e. | og and asimple format string 1s0
neg.
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If the channel is not available at start up, an error
will be generated and the logging will revert to the
default logging output. If achannel becomes avail-
able then the logging will switch back to that chan-
nel. If achannel becomes full because no receiver
is pulling the log messages, then this will block the
execution of the Storyboard Engine until content
can be read.

Plugin Name: lua (-olua,...) / Shared Library: libgre-plugin-lua

gc=[0]1]

This option is used to minimize the runtime mem-
ory footprint of the Lua script engine by invoking
the Lua garbage collector after every Lua action.
By default this option is set to O indicating that
garbage collection will occur at the natural points
specified by Luascol | ect gar bage option. If
thevalueis set to 1, then garbage collectionis run
after every Storyboard Lua action invocation, re-
ducing the active runtime memory footprint with a
slight cost to execution performance.

hold=[0]1[2]

This option controls how L ua posts data manag-
er change notifications. By default al changes

are held until the end of script execution (1), ex-
cept whenever alocal event is sent through the
gre. set _event cal. Inthis case the data man-
ager will be released to process the notifications,
the send_event call will beissued, and then the
data manager will again be held from making da-
ta change natifications. If 0 is specified, change
notifications and events are triggered as soon as
changes are made using gr e. set _dat a cdls. If
2 is specified then the data manager is held from
emitting change notifications until the end of script
executionevenifa gre.send_event cdlis
made.

Plugin Name: model3d (-omodel3d,...) / Shared Library: libgre-plugin-model 3d

novbo

Disable the use of vertex buffer objects, by default
Vertex buffer objects are used for rendering.

Plugin Name: mtdev (-omtdev,...) / Shared Library:

libgre-plugin-mtdev

bounds=[X1:Y1:X2:Y2]

Where X1,Y 1 isthe top-left corner and X2,Y2is
the bottom-right corner of the touch screen device.
On some screens, X1 may belessthan X2and Y1
may belessthan Y2.

calibrate

Puts mtdev into raw mode to be used in conjunc-
tion with the mtcalib application (See Crank Public
SVN) to acquire the bounds parameters for screen
calibration. Use the -omtdev,bounds option to
pass the parameters to shengine.

device=[path to touch device]

Plugin for Linux Multi-Touch Protocol to be used
with kernels supporting multi-touch events.
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points=[integer]

Thisisthe number of multitouch fingersthat is
supported. Events will only be generated for this
number of fingers in contact with the screen, the
defaultis 5.

rotate=[0]|90|180J270]

Clockwise rotation of the touch input coordinates.
This option is not often required. By default, mt-
dev plugin input will be rotated depending on the
render manager configuration. The input transfor-
mation will be calculated by combining the spec-
ified rotation value and the render manager rota-
tion.

threshold=[integer]

Thisisthe number of pixels atouch point has to
move in order to generate a motion event, the de-
fault valueis 1.

Plugin Name: tdlib (-otdlib,...) / Shared Library: libgre-plugin-tslib

calibrate

Put tslib into raw mode which is used for calibra-
tion. If you do not have the following t sl i b vari
ables setup the plugin will not load or function

properly.
TSLI B_CONSOLEDEVI CE

TSLI B_TSDEVI CE
TSLI B_CALI BFI LE

TSLI B_CONFFI LE

motion=[integer]

The number of consecutive motion events to com-
press. Can be useful on adevice which deliversa
high rate of motion events. Default isto not com-
press.

pressur e=[integer]

Set the pressure value which correspondsto a
press. The default is any value greater than O isa
press.
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Standard Event Definitions

Storyboard supports a list of standard events. These events are all prefixed with gr e. and can be used
by your application.

System Events

gre.init
The system has been initialized and isready. Thisisthefirst event set in the system.
Data:
No data payload
gre.quit
The system is being shutdown.
Data:
No data payload
gre.redraw

An area of the screen has been damaged (visible data has changed). A redraw event may not cause actual
screen drawing if the control which has changed is hidden or offscreen.

Data:
int32 t X
int32_t y

int32_t wi dt h
int32_t hei ght

If the values are all 0 then the entire screen has been damaged

gre.renderngr. error

This event will be generated when an error has occurred with a OpenGL ES 2.0 runtime using the "er-
ror_event" option.

Format:
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4s1 code 1s0 msg

code :Thecodeistheerror codethat isreturned from the GL framework onthe API call gl Get Err or ()
nsg :The msg is a human readable diagnostic message about the context of the error and any associated
resourcesinvolved. For example: problemsloading font or image resource textureswill identify the image

and font related to the error, other API calls will be identified by context of execution (ie GL function
name, shader compilation).

Pointer Events

Thefollowing events are generated in response to adevice such asamouse or atouchscreen. These events
aretargeted at specific controls based upon the controls location and sensitivity.

gre. press

A mouse/touchscreen has been pressed.

Data

ui nt 32_t button

ui nt 32_t ti nmestanp
intl6_t subt ype
intl6_t X

intl6_t y

intl6_t z

intl6_t id
intl6_t spare
Where:

button GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always | eft

GR_EVENT_BTN_MIDDLE - 0x0002
GR_EVENT _BTN_RIGHT - 0x0004

timestamp Thisisan event timestamp in milliseconds since application start

subtype GR_EVENT_RELEASE_IN
GR_EVENT_RELEASE_OUT

z This parameter is dependent on the availability of z- co-ordinate information

id This parameter is used to track multi-touch presses as they comein

spare Thisis padding and should be 0

gre.notion
A touch contact has moved.

Data
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uint32_t but t on

ui nt 32_t ti mestanp

intl1l6_t subt ype

intl6 t X

intl1l6_t y

intl6 t z

intl6_ t id

intl1l6_t spare

Where:

button GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always | eft

GR_EVENT_BTN_MIDDLE - 0x0002
GR_EVENT_BTN_RIGHT - 0x0004

timestamp Thisis an event timestamp in milliseconds since application start

subtype GR_EVENT_RELEASE_IN
GR_EVENT_RELEASE_OUT

z This parameter is dependent on the availability of z- co-ordinate information

id This parameter is used to track multi-touch presses as they comein

spare Thisis padding and should be O

gre.rel ease

A mouse/touchscreen has been released.

Data

uint32_t button

ui nt 32_t ti mestanp
intl1l6_t subt ype
intl6 t X

intl1l6_t y

intl6 t z

intl6_t id
intl1l6_t spare
Where:

button GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always | eft

GR_EVENT_BTN_MIDDLE - 0x0002
GR_EVENT_BTN_RIGHT - 0x0004

timestamp Thisis an event timestamp in milliseconds since application start

subtype GR_EVENT_RELEASE_IN
GR_EVENT_RELEASE_OUT

z This parameter is dependent on the availability of z- co-ordinate information
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id This parameter is used to track multi-touch presses as they comein
spare Thisis padding and should be 0
gre.touch

If amouse/touchscreen presses and then rel eases on the same control then atouch event will be generated.
Thisis useful for activating button style elements. |If the release is found to intersect a different control
then atouch event is not generated.

Note

This event is synthetically generated by the framework based on incoming gr e. pr ess and
gre. rel ease events. Event redirectors should generally not include this event in their list of
redirection events.

Data

uint32_t button

ui nt 32_t ti mestanp
intl6_t subt ype
intl6_t X

int1l6_t y

intl6_t z

intl6_t id
intl6_t spare
Where:

button GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always | eft

GR_EVENT_BTN_MIDDLE - 0x0002
GR_EVENT_BTN_RIGHT - 0x0004

timestamp Thisisan event timestamp in milliseconds since application start

subtype GR_EVENT_RELEASE_IN
GR_EVENT _RELEASE_OUT

z This parameter is dependent on the availability of z- co-ordinate information

id This parameter is used to track multi-touch presses as they comein

spare Thisis padding and should be O

gre. nt event

A touchscreen contact has changed and thereisinformation for more than one touch contact. A gre.mtevent
will only be delivered to the application and screen. Storyboard Engine will divide the event into discrete
gre.mtpress, gremtmotion and gre.mtrelease events which are then delivered to the appropriate model
elements.

Data
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uint32_t
intl6 t

Where:
timestamp

npoints

state

spare

gre. ntpress

ti mestanp
npoi nts

nt 16_t [ npoi nts] x
nt16_t[npoints] y
nt16_t[npoints] z
nt16_t[npoints] id
nt16_t[npoints] state
nt 16_t [ npoi nts] spare

Thisisan event timestamp in milliseconds since application start

Thisisthe number of pointsincluded in this event and may not correlate to the number of
fingers currently in contact with the touchscreen.

Thisisan array of x values for npoints touch contacts
Thisisan array of y values for npoints touch contacts

Thisisan array of z values for npoints touch contacts. This parameter is dependent on the
availability of z-co-ordinate information

This is an array of id values for npoints touch contacts. This parameter is used to track
multi-touch presses as they comein

Thisisan array of state values for npoints touch contacts.

GR_PTR_STATE_PRESS - 0x01: as afinger makes contact with the touchscreen.
GR_PTR_STATE_MOTION - 0x02: as a finger moves on the touchscreen.
GR_PTR_STATE_RELEASE - 0x03: as afinger islifted from the touchscreen.

Thisis padding and should be O

A touchscreen has been pressed. This event is emitted where are two or more contact points.

Data

ui nt 32_t
ui nt 32_t
nt16_t
nt16_t
nt16_t
nt16_t
nt16_t

[
[
[
[
[
intl6_ t

Where:
button

timestamp

button

ti mestanp
subt ype

X

y

z

id

spare

GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always | eft

Thisis an event timestamp in milliseconds since application start
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subtype

z
id
spare

gre.ntnotion

GR_EVENT_RELEASE_IN
GR_EVENT_RELEASE OUT

This parameter is dependent on the availability of z- co-ordinate information
This parameter is used to track multi-touch presses as they comein

Thisis padding and should be 0

A touch contact has moved. This event is emitted when there are two or more contact points.

Data

uint32_t
uint32_t
nt16_t
nt16_t
nt16_t
nt16_t
nt16_t

[
[
[
[
[
intl6 t

Where:
button
timestamp

subtype

z
id

spare

gre.ntrel ease

button

ti mestanp
subt ype

X

y
z

id
spare

GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always | eft
Thisisan event timestamp in milliseconds since application start

GR_EVENT_RELEASE_IN
GR_EVENT _RELEASE OUT

This parameter is dependent on the availability of z- co-ordinate information
This parameter is used to track multi-touch presses as they comein

Thisis padding and should be 0

A touchscreen has been released. This event is emitted when there are two or more contact points.

Data

uint32_t
uint32_t
nt16_t
nt16_t
nt16_t
nt16_t
nt16_t

[
[
[
[
[
intl6 t

button

ti mestanp
subt ype

X

y

z

id

spare
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Where:
button GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always | eft

timestamp Thisisan event timestamp in milliseconds since application start

subtype GR_EVENT_RELEASE_IN
GR_EVENT_RELEASE OUT

z This parameter is dependent on the availability of z- co-ordinate information

id This parameter is used to track multi-touch presses as they comein

spare Thisis padding and should be 0

gre. i nbound
A mouse/touch has entered a control (if dragging a pointer or finger) which has no other mouse/touch

points in the control boundary. This event is generated once the coordinates enter a control boundary. If
mouse motion events are not supported on the platform then this event will not be generated.

Note

Control groups can not receive inbound events.

Data

ui nt 32_t button

ui nt 32_t ti mestanp
intl6_ t subt ype
intl6_ t X

intl6_ t y

intl6_ t z

intl6_t id
intl6_ t spare
Where:

button GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always left

GR_EVENT_BTN_MIDDLE - 0x0002
GR_EVENT _BTN_RIGHT - 0x0004

timestamp Thisis an event timestamp in milliseconds since application start

subtype GR_EVENT RELEASE_IN
GR_EVENT RELEASE OUT

z This parameter is dependent on the availability of z- co-ordinate information

id This parameter is used to track multi-touch presses as they comein

spare Thisis padding and should be 0
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gr e. out bound
A mouse/touch has left acontrol (if dragging a pointer or finger) and there are no remaining fingersin the

control boundary. This event is generated once the coordinates |eave a control boundary. If mouse motion
events are not supported on the platform then this event will not be generated.

Note

Control groups can not receive outbound events.

Data

uint 32_t button
uint 32_t ti mestanp
intl6_ t subt ype
intl6_ t X

intl6_ t y

intl6_ t z

intl6_ t id
intl6_ t spare
Where:

button GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always left

GR_EVENT_BTN_MIDDLE - 0x0002
GR_EVENT_BTN_RIGHT - 0x0004

timestamp Thisis an event timestamp in milliseconds since application start

subtype GR_EVENT _RELEASE_IN
GR_EVENT RELEASE_OUT
z This parameter is dependent on the availability of z- co-ordinate information
id This parameter is used to track multi-touch presses as they comein
spare Thisis padding and should be O

gre. ntinbound
A mouse/touch has entered a control (if dragging a pointer or finger) while other mouse/touch points are

currently in the control boundary. This event is generated once the coordinates enter a control boundary.
If mouse motion events are not supported on the platform then this event will not be generated.

Note

Control groups can not receive outbound events.

Data

uint32_t butt on

ui nt 32_t ti mestanp
intl1l6_t subt ype
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intl6 t
intl6 t
intl6 t
intl6 t
intl6 t
Where:

button

timestamp

subtype

z
id

spare

X

y
z

id
spare

GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always | eft
GR_EVENT_BTN_MIDDLE - 0x0002
GR_EVENT_BTN_RIGHT - 0x0004

Thisisan event timestamp in milliseconds since application start

GR_EVENT_RELEASE_IN
GR_EVENT_RELEASE_OUT

This parameter is dependent on the availability of z- co-ordinate information
This parameter is used to track multi-touch presses as they comein

Thisis padding and should be O

gre. nt out bound

A mouse/touch has left a control (if dragging a pointer or finger) while other mouse/touch points remain
in the control bounds. This event is generated once the coordinates leave a control boundary. If mouse
motion events are not supported on the platform then this event will not be generated.

Note

Control groups can not receive outbound events.

Data

ui nt 32_t
ui nt 32_t
intl6_t
intl6_t
intl6_t
intl6_t
intl6_t
intl6_t

Where:

button

timestamp

subtype

button

ti mestanp
subt ype

X

y

z

id

spare

GR_EVENT_BTN_LEFT - 0x0001: if thisis atouchscreen then the button is always | eft
GR_EVENT_BTN_MIDDLE - 0x0002
GR_EVENT_BTN_RIGHT - 0x0004

Thisis an event timestamp in milliseconds since application start

GR_EVENT_RELEASE_IN

328



Standard Event Definitions

GR_EVENT_RELEASE OUT

z This parameter is dependent on the availability of z- co-ordinate information
id This parameter is used to track multi-touch presses as they comein
spare Thisis padding and should be O

Keyboard Events

The following events are generated if a keyboard is present and supported by the render manager.
gre. keydown

A key isin the pressed state

Note

gre.keydown events with control as a destination require focus.

Data

uint32_t code

uint32_t nmodi fiers

Where:

code Thisisthe UTF-8 key value

modifiers A set of modifiers applied to the key

GR_EVENT_KEYMOD_ALT
GR_EVENT_KEYMOD_CTRL
GR_EVENT_KEYMOD_SHIFT

gre. keyup
A key which was previously pressed has been released
Data
ui nt 32_t code
ui nt 32_t nodi fiers
Where:
code Thisisthe UTF-8 key value

modifiers A set of modifiers applied to the key

GR_EVENT_KEYMOD_ALT
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GR_EVENT_KEYMOD_CTRL
GR_EVENT_KEYMOD_SHIFT

Screen Manager Events

The following events are generated by the Screen Manager during screen transitions. These events are
generated in the following order:

gre. screenshow. pr e delivered to target (end) screen
gre. screenhi de. pr e delivered to source (start) screen
gre. screenshow. post delivered to target (end) screen
gre. screenhi de. post delivered to source (start) screen

gre. screenshow. pre

A screenisbeing shown. This event istriggered before the screen is shown and signifies that atransition
may be starting

Data:

char *name The name of the screen which is being shown

gre. screenshow. post

A screen has been shown. This event is triggered after the screen is shown and signifies that a transition
has ended.

Data:

char *name The name of the screen which has been shown

gre. screenhi de. pre

A screenisbeing hidden. Thisevent istriggered before the screen is hidden and signifiesthat atransition
may be starting.

Data:

char *name The name of the screen which is being hidden

gre. screenhi de. post

A screen has been hidden. This event istriggered after the screen is hidden and signifies that atransition
has ended.

Data:

char *name The name of the screen which has been hidden

Focus Events

The following events are generated on a change of control focus. If there is no focusable control on the
current screen then these events will not be generated. These events are targeted at the currently or last
focused control. When focus shifts from one control to another the lost focus event is sent first followed
by the got focus event.
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gre. got focus

A control has received focus, delivered to the control that received the focus.

No data payload.

gre.l ostfocus
A control haslost focus, delivered to the control that has lost the focus.

No data payload.

Table Events

The following events are generated by a Table control. If no table control is present then these events
will not be generated.

gre.tabl e.viewort

A table has been resized via the table resize action. This event notifies the system of the new table size
and visible area.

Data:

uint32_t top_row

uint32_t | eft _col

uint32_t bot _row,

uint32_t right_col;

char *tabl e

Where:

top_row The top row that isvisible
left_col The left column that isvisible
bot_row The bottom row that isvisible
right_col The right column that is visible
table The name of the table whose viewport changed to cause this event

gre.cell.gotfocus

A table cell has received focus and is the currently active cell. Thisis delivered to the control template
with the cell focusinformation.

Data:
ui nt 32_t row,
ui nt 32_t col ;

char *table
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Where:
row The row that received focus
col The column that received focus

table The name of the table where the cell focus changed

gre.cell .l ostfocus

A table cell has lost focus and is no longer the active cell. Thisis delivered to the control template with
the cell focus information

Data:
uint32_t row,
uint32_t col ;

char *table

Where:
row The row that received focus
col The column that received focus

table The name of the table where the cell focus changed

Table Scroll Events

The following events are only generated when the "Enable list scrolling behavior" option is checked in
the Table properties.

gre.table.drag _start

Thisevent is generated when a user begins dragging a scrolling table.
Data:

The name of the object being scrolled

gre.tabl e.drag_stop

Thisevent is generated when a user stops dragging a scrolling table.
Data:

The name of the object being scrolled

gre.table.scroll _trigger

This event is generated before the table.drag_stop event when it is detected that automatic scrolling will
occur.
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Data:

The name of the object being scrolled

gre.table.scroll _start

This event is generated when the scroll animation begins.
Data:

The name of the object being scrolled

gre.table.scroll _stop

This event is generated when the scroll animation compl etes.
Data:

The name of the object being scrolled

gre.tabl e.scroll _cancel

This event is generated when the scroll animation is interrupted.
Data:

The name of the object being scrolled

gre.table.scroll _conplete

This event is generated when the object being scrolled has stopped moving naturally after a drag or an
animated scroll

Data:

The name of the object being scrolled

Layer Scroll Events

The following events are only generated when the "Enable layer scrolling behavior" option is checked in
the Layer Scrolling properties.

gre.drag. start

This event is generated when a user begins dragging a scrolling layer.
Data:

The name of the object being scrolled

gre.drag. stop

This event is generated when a user stops dragging ascrolling layer.
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gre.

gre.

gre.

gre.

gre.

Data:

The name of the object being scrolled

scrol |l .trigger

This event is generated before the drag.stop event when it is detected that automatic scrolling will occur.
Data:

The name of the object being scrolled

scroll.start

This event is generated when the scroll animation begins.
Data:

The name of the object being scrolled

scroll.stop
This event is generated when the scroll animation completes.
Data:

The name of the object being scrolled

scrol | . cancel
This event is generated when the scroll animation is interrupted.
Data:

The name of the object being scrolled

scrol |l .conplete

This event is generated when the object being scrolled has stopped moving naturally after a drag or an
animated scroll

Data:

The name of the object being scrolled

Mobile Events (Android and i0OS)

gre.

The following events are only generated when running on Android and iOS.

nobi | e. on_pause

The application has become inactive. The application will not be rendering to the screen after this event
is received.

Data:
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No data payload

gre. nobi |l e. on_resune

The application has become active. The application will be rendering to the screen after this event is
received.

Data:

No data payload

gre. nobi | e. on_background
The application has lost focus.
Data:

No data payload

Android Events

The following event is only generated when running on Android.

andr oi d. onBack

The back button on the Android application has been pressed.
Data:

No data payload

Windows Embedded Compact 2013 (WEC2013) Events

Limited gestures support has been added to the winevent plugin for the Windows Embedded Compact 2013
platform. This support has been added viathe Storyboard Engine winevent plugin (libgre-plugin-wineven-
t.dll) and this plugin must be included in Storyboard Engine distribution.

The gesture support is designed to make visible the internal Windows gesture events and payloads that
are generated from the underlying system as described in this document: https://msdn.microsoft.com/en-
ug/library/ee503599.aspx

Asof the Storyboard 4.2 release, only the GID_PAN and GID_SCROLL sub-category of WM_GESTURE
gesture events are trandlated into corresponding Storyboard events. These events will only be generated
on WEC2013 hardware platforms where the BSP has been configured with gesture event support and the
touchscreen driver configured to enable such event generation.

In order to add application support for receiving these win.gesture events, the events must be added to the
Storyboard Designer application. The events can be added in the same manner as any other user defined
events are added at the point where they are used to trigger an action within the "New Action" dialog.

W n. gesture. pinch

Thisevent is generated in response to the Windows MW_GESTURE:GID_PAN event. The event datais
taken directly from the Windows event.
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Data: (4sl x 4sly 4sl spread)

int32_t x
int32_t y
int32_t spread

Wi n. gesture.[up|down| |l eft]|right|unknown]

This event is generated in response to the Windows MW_GESTURE:GID_SCROLL event. The event
datais taken directly from the Windows event.

Data: (4s1 velocity 4sl1 angle)

int32_t velocity
int32_t angle

Plugin Specific Event Definitions

The following events are generated by optional Storyboard plugins.

Timer Events

These events are generated by thel i bgre-ti mer plugin

timer.[nanme] Tinmer Events

Timer events are generated as a result of atimer action. See documentation on the gr a. ti mer action
for further information about configuring timers.

The timer event name will be formatted ast i mer . [ nane] where nane is the value set as the name
of the timer when the action was defined.

Animation Events

These events are generated by thel i bgr e- ani mat i on plugin

gre. ani mat e. conpl et e. [ nane]

Animation complete events are generated as a result of an animation action. See documentation on the
gra. ani nat i on action for further information about configuring animations.

When an animation is completed, an animation complete event will be fired. The event name will be
formatted as gr e. ani mat e. conpl et e. [ nane] where nane is the value set as the name of the
animation when the action was defined.

gre. ani mat e. st op. [ nane]

Animation stop events are generated as a result of an animation stop action. See documentation on the
gra. ani mat e. st op action for further information on terminating animations.
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When an animation is stopped, an animation stop event will be fired. The event name will be formatted
asgre. ani mat e. st op. [ nane] where nane isthe value set as the name of the animation when the
action was defined.

Data: (1s0id)
Gesture Events
These events are generated by thel i bgr e- gest ur e plugin

gre.gesture. up

Data:

char *gesture_num
int32_t time

gre. gest ure. down

Data:

char *gesture_num
int32_t time

gre.gesture.left

Data:

char *gesture_num
int32_t time

gre.gesture.right

Data:

char *gesture_num
int32_t time

Screen Display Capture (ScreenDump) Events

These events are generated by thel i bgr e- scr een- dunp plugin

gre. screendunp. conpl et e

A screen dump action has compl eted.
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gre. screendunp. fail ed

Data:

char *message

Screen Event Capture/Playback Events

These events are generated by thel i bgr e- ani mat i on plugin
gre.capture.started
This event will be generated when the capture-playback plugin begins an event capture session.

gre. capture. st opped

This event will be generated when the capture-playback plugin event capture session is stopped.

gre. pl ayback. start ed
This event will be generated when the capture-playback plugin begins an event playback session.

gre. pl ayback. conpl ete

This event will be generated when the capture-playback plugin playback is finished by reaching the end
of the playback session.

gre. pl ayback. st opped

This event will be generated when the capture-playback plugin playback session is stopped.

Media Events

gre.media.exit

The media backend application has exited.
Data:

No data payl oad
gre.media.timeupdate

Emitted when the time has been updated.

Data: "4ul time_elapsed 1s0 channel_name"

unsi gned time_el apsed
char channel _nanme[ MAX_CHANNEL_NAME LEN + 1]
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Where:
time_elapsed The time that has elapsed during play back

channel_name The name of the channel that this time event occurred on

gre.media.durationupdate
Emitted when a change in the duration of the mediais detected.

Data: "4ul total_time 150 channel_name"

unsi gned total tine
char channel _name[ MAX_CHANNEL_NAME LEN + 1]

Where:
total_time Thetotal duration of the current mediafile
channel_name The name of the channel that this time event occurred on

gre.media.statechange
Emitted when the player has changed state, between a paused and playing state.

Data: "1s33 channel _name 1s0 state"

char channel _name[ MAX_CHANNEL_NAME LEN + 1]
char state[1]

Where:
channel_name The name of the channel that is changing state
State The new state: “paused” | “playing”

gre.media.complete
Triggered when the named media has played to the end and stopped playing
Data: "1s33 channel 1s0 name"
char channel _nanme[ MAX_CHANNEL_NAME_LEN + 1]
char medi a_nane[ 1]
Where:

channel_name The name of the channel that has completed playback

media_name The name of the media stream that completed playback
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gre.media.error
Triggered when there was an error playing the media source.

Data: "1s33 channel_name 10 error_msg"

char channel _name[ MAX_CHANNEL_NAME LEN + 1]
char error_msg[ 1]

Where:
channel_name The name of the channel that received an error
error_msg[1] The error message

Logger Events

gre.%perf_prefix%.start

Turn on performance logging. Note that %perf_prefix% defaults to "perf”, but can be set through the
logger plugin options.

Data: "1s0 options’ The options to start the perfornmance logging with. This
can be omtted. Only the performance | oggi ng options will be recogni zed

gre.%perf_prefix%.stop

Turn off performance logging. Note that %perf_prefix% defaults to "perf", but can be set through the
logger plugin options.

Data:

No data payl oad

gre.%perf_prefix%.set.options

Set the options to use for performance logging. Note that %operf prefix% defaultsto "perf”, but can be set
through the logger plugin options.

Data: "1s0 options' The options to use with performance logging. Only the
performance | oggi ng options will be recognized




Appendix E. Standard Action
Definitions

Built-in Action Definitions

Storyboard supports a number of standard actions which are built-in to the framework. These actions
are all prefixed with gr a. and can be incorporated into your application design without any plugin de-
pendency.

gra.screen

Cause a screen transition to occur by replacing the current screen with the new one.
The action arguments are:

screen The name of the screen to transition to.

gra.screen.fade

Causes a screen transition to occur by fading the old screen into the new one.

The action arguments are;

screen The name of the screen to transition to.

rate Animation rate string that defines how the alpha value will change over the transition:
linear
easein
easeout

easei nout
bounce

fps The frames per second to use for the transition

duration The duration of the transition in milliseconds

gra.screen.hold

Hold all screen updates. While held a screen will not redraw.

gra.screen release

Release aheld screen. If a screen was damaged during the period of time that the screen was being held,
then aredraw action will be triggered.

gra.sendevent

Send an event to the application's input event queue. This action is equivalent to injecting an event via
Storyboard 10 or using the Luagr e. send_event () API
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The action arguments are;

event The name of the event to send

gra.datachange

Change or create a variable value in the data manager.
The action arguments are key/value pairs such that the key isthe fully qualified model path for the variable

and the valueisthe new value to assign to that variable. For more information on creating the model paths,
see the Data Variables section of this document.

gra.screen.focus.set

Set the focus to a specific control.
The action arguments are;

index The focus index to set the focus to. If the control name isto be used instead of specific focus
index value then thisvalue should be set to -1 to avoid confusion about the intent of the action.

control The name of acontrol to set the focus to.

Only one of either the index or the control need to be provided for this action. If both arguments are set,
then the index value will be used.

In order for this action to complete successfully, the control specified must be set as focusable. For more

information about making controls focusable and the focus operation in Storyboard, refer to the Focus
section in the Execution Pipeline part of this document.

gra.screen.focus.next

Move the current focus to the next focusable control.

The action arguments are:

min  The minimum focus index to move to or -1 to have no minimum value

max  The maximum focus index to move to or -1 to have no maximum value

In order for this action to complete successfully, there must be a control whose focus index lies between

the min and max values. For more information about making controls focusable and the focus operation
in Storyboard, refer to the Focus section in the Execution Pipeline part of this document.

gra.screen.focus.prev

Move the current focus to the previous focusabl e control.
The action arguments are;
min  The minimum focus index to move to or -1 to have no minimum value

max The maximum focus index to move to or -1 to have no maximum value

342



Standard Action Definitions

In order for this action to complete successfully, there must be a control whose focus index lies between
the min and max values. For more information about making controls focusable and the focus operation
in Storyboard, refer to the Focus section in the Execution Pipeline part of this document.

gra.screen.focus.direction

Move the current focus to the next control in adirection.

The action arguments are:

min
max

direction

The minimum focus index to move to or -1 to have no minimum vaue
The maximum focus index to move to or -1 to have no maximum value

The direction to search for the next focusable control

up
down
|eft
right

In order for this action to complete successfully, there must be a control whose focus index lies between
the min and max values. For more information about making controls focusable and the focus operation
in Storyboard, refer to the Focus section in the Execution Pipeline part of this document.

gra.table.scroll

Scroll the content of one or more tables.

Note

Only onetable scroll animation can berun at atime. Storyboard Engine will cancel the currently
running table scroll animation by snapping to the end of the animation and then it will trigger
the new table scroll animation.

The action arguments are;

control

row

col

delta_row

delta _col

fps

duration

The name of the table control to scroll. May be a comma separated list if multiple tables
are specified.

The absolute 1 based row to start the scroll from. The default, O, indicates that scrolling
should start from the current row

The absolute 1 based column to start the scroll from. The default, O, indicatesthat scrolling
should start from the current column

The number of rows to move. A positive value moves the table down a negative value
moves the table up

The number of columnsto move. A positive value moves the table right a negative value
moves the table | eft

The frames per second rate at which to scroll the table.

The duration in milliseconds to run the scroll over.
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gra.table.resize

Set the number of rows and columnsfor atable. This action does not resize the control, simply the number
of cells contained within the virtual table.

The action arguments are;

control The name of the table control to resize.
rows The number of rows for the table. Specifying O will leave the current number of rows un-
changed.

columns  The number of columnsfor the table. Specifying 0 will leave the current number of columns
unchanged.

When thetableisresized, agr e. t abl e. r esi ze event will be emitted.

gra.table.navigate

Navigates the cells of atable, setsthe active cell which in turn generates the cell focus events. If the new
active cell is not visible the table will be scrolled in order to show this cell.

The action arguments are:

control The name of the table control to scroll. May be a comma separated list if multiple tables
are specified.
fps The frames per second rate at which to scroll the table, 0 performs an immediate scroll.
duration The duration in milliseconds to run the scroll over, 0 scrollsit immediately.
direction The type of navigation to perform
set Sets the active row and column to what is specified in the row/col parameters.

The option only ensures that the cell is visible and does not guarantee the cell
will be at the top of the visiblelist.

next Move to the next cell, scroll by column then by row
prev Move to the previous cell, scroll by column then by row
up Move to the cell above the current one

down  Moveto the cell below the current one
left Move to the cell to the left of the current one
right Move to the cell to the right of the current one
home  Moveto thefirst cell in the table at row,column 1,1
end Moveto thelast cell in the table
row The row to navigate to. Thisisonly used if di r ect i on isassigned set

col The column to navigate to. Thisisonly used if di r ect i on isassigned set
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gra.scroll.stop

Stop the scrolling momentum of an object (layer or table)
The action arguments are:

object The object whose scrolling should stop. This should be the fully qualified name of a layer
instance, or the name of atable.

gra.log

Use the GRE logging mechanism to output a message.

The action argument is the string message that should be output.

gra.resource.dump_def

Remove a resource which is managed by the resource manager.
The action arguments are;

pool  The pool hame containing the resource to dump

ref The name of the resource to dump

The currently defined resource pools arei nage containing all of theimagesand f ont containing all of
the fonts associated with the Storyboard application.

gra.playback

This action is used to begin or to stop playback of a capture-playback file using the capture-playback
plugin. The plugin currently only supports the playback of onefile at atime.

The action arguments are:
Playback True to begin playback
False to stop playback
Filename The name of thefile to playback
Loop The number of times to loop playback

Quit Send a quit message when finished

gra.capture

Thisaction isused to begin or to stop capture of a capture-playback file using the capture-playback plugin.
Only one capture-playback file may be captured at atime.

The action arguments are;
Capture True to begin capture

False to stop capture
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Filename The name of thefile to capture the events

Plugin Action Definitions

The following actions are only available when optiona Storyboard plugins has been loaded.

gra.lua
Cause a Lua script function to execute.
Plugin I'i bgre-plugin-lua.so
Options: script The name of the Lua function to invoke

Additional arguments can be passed to the function by providing additional key/value pairs
to the action. The key/value pairs are provided to the L uafunction as valuesin the argument
table.

For example to call the Lua function nyf unct i on with an extraargument, fi r st ar -
gunent , that correspondsto the value of the application variablemyvar youwould ssimply
add a new entry to the parameter list.

The corresponding call to the Luafunction would fill the entry into the argument table such
that:

function myfunction(rmapargs)
print("The value is: "
end

tostring(mapargs. firstargunment))

would print out the value of ${ app: myvar}.

gra.ccallback

Cause aC function to execute. Thisactionisonly availbale on Storyboard Lite platforms. The functionality
can be simulated in Designer though through Lua. The C Callback plugin will search for a Lua function
that has the same name as the C function.

Plugin I i bgre-plugin-ccall back. a
Options: function The name of the C function to invoke
gra.animate

Start an animation. Animations are started based on their name. Each animation can have an optional
identifier (id) which is used to ensure that animations run in an exclusive manner. If an existing animation
isrunning that usesthe same identifier, then that animation is stopped before this animation is started. The
data argument is as follows:

Plugin I i bgre-pl ugi n-ani mati on. so

Options: name The animation name to start
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id An optional instance id to be associated with the animation. Animation identifiers
can be used with different animations to ensure that only one animation of the set
isrunning at atime.

When the animation stops it will emit a notification event in the form of gre. ani mate. com
pl et e. [ nanme] . This event will be delivered within the context of the gra.animate action and will be
delivered to the object which invoked the action.

gra.animate.stop

Stop an animation. If you stop an animation only by name then all running animations with that name will
stop and emit a complete event. If you stop an animation by id then only that specific animation will stop
and emit a complete event. The data argument is as follows:

Plugin | i bgre-plugi n-ani mati on. so
Options: name The animation name to stop
id An optiona instance id associated with the name

When the animation stops it will emit a notification event in the form of gre. ani mat e. com
pl et e. [ nane]

gra.audio
Start or stop the asynchronous playback of aWAYV audio file. The data argument is as follows:
Plugin: | i bgre-pl ugi n-audi o. so
Options: filename A filenameto play, or empty to stop the current playback.
gra.greio

Send anew event over aStoryboard | O channel. Thisactionisbest suited for name only event delivery. Itis
possibleto usethisaction for simple single dataitem payloads (ie asingle string or asingle numeric value)
but it is not recommended. The Lua API provides a more comprehensive Storyboard 10 event delivery
mechanism viathegr e. send_event orgre. send_event _dat a function calls.

The action parameters below map directly to the Storyboard IO C API and a more comprehensive expla:
nation of their use can be found there and in the Storyboard architecture and Working with Eventssections
of this document.

Plugin: | i bgre-plugin-greio.so
Options: name Storyboard 10 channel name to send the event to (required)
event The name of the event to generate (required)

target The fully qualified name of the target for the event as a string. (optional)

format The format of the event data (optional). Only a single data format element can
be provided in this action (ie 1s0 or 4s1)

data The data payload for the event (optional). This data must match the type asso-
ciated with the format string to be properly interpreted.
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gra.perf_state

Control the capture of performance data

Plugin: |'i bgre-pl ugi n-1ogger. so

Options: state

Turn off (0) or on (1) performance data capture

In order for thisaction to be used, thel i bgr e- pl ugi n-1 ogger . so must have been started with per-
formance logging enabled, but not necessarily to have it start capturing the performance data. For exam-
ple sbengi ne -ol ogger, perf =0 will enable performance logging but not start capturing events
at startup while sbengi ne - ol oggi ng, per f =1 will enable performance logging and immediately

start capturing events.

gra.redirect

Redirect all events to another Storyboard 10 channel.

Plugin: |'i bgre-plugin-redirect.so

Options: channel

gra.screen.path

Storyboard 10 channel name to send the events to

Causes a screen transition to occur by diding the old screen out and/or the new one in from a given

direction.
Plugin: | i bgr e- pl ugi n-screen-path. so
Options: screen The screen to transition to
rate Animation rate string that defines how the screen(s) will move over time
linear
easein
easeout
easeinout
bounce
fps Number of frames per second
duration Length of the transition in milliseconds
direction The direction to transition from
left
right
top
bottom
layers The layersto transition, al of the layers or just the layers that are different
between source and destination.
all
delta
moving The screen(s) to animate with the desired path transition.
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gra.screen.scale

both
new only
old only

Causes a screen transition to occur by scaling the old screen into the new one.

Plugin:

Options:

gra.screen.glswitch

I i bgre-plugin-screen-scal e. so

screen

rate

fps
duration

layers

The screen to transition to

Animation rate string that defines how the alpha values will change
linear

easein

easeout

easeinout
bounce

Number of frames per second
Length of the transition in milliseconds

The layers to transition, all of the layers or just the layers that are different
between source and destination.

all
delta

Causes a screen transition to occur by using 3D to switch the old screen into the new one.

Plugin:

Options:

| i bgre-pl ugi n-screen-3d. so

screen

rate

fps
duration

layers

The screen to transition to

Animation rate string that defines how the alpha values will change
linear

easein

easeout

easeinout
bounce

Number of frames per second
Length of the transition in milliseconds

The layers to transition, all of the layers or just the layers that are different
between source and destination.

al Move al layers between source and

destination screens
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gra.screen.glrotate

delta Collapse common topmost and bot-
tom most visible layers and only
move the layers in between that are
different between screens.

Causes a screen transition to occur by using 3D to rotate the old screen in the x-axis into the new one.

Plugin: I i bgre-plugi n-screen-3d. so

Options: screen

rate

fps
duration

direction

layers

gra.screen.glflip

The screen to transition to

Animation rate string that defines how the alpha values will change
linear

easein

easeout

easeinout
bounce

Number of frames per second

Length of the transition in milliseconds
The direction to transition from

left

right

top

bottom

The layersto transition, al of the layers or just the layers that are different
between source and destination.

al Move al layers between source and
destination screens

delta Collapse common topmost and bot-
tom most visible layers and only
move the layers in between that are
different between screens.

Causes a screen transition to occur by using 3D to switch the old screen into the new one.

Plugin: | i bgre-plugi n-screen-3d. so

Options: screen

rate

The screen to transition to

Animation rate string that defines how the alpha values will change
linear

easein

easeout
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fps
duration

layers

gra.screen.gldoors

easeinout
bounce

Number of frames per second
Length of the transition in milliseconds

The layers to transition, all of the layers or just the layers that are different
between source and destination.

al Move all layers between source and
destination screens

delta Collapse common topmost and bot-
tom most visible layers and only

move the layers in between that are

different between screens.

Causes a screen transition to occur by using 3D to switch the old screen into the new one using a door

opening animation.
Plugin:
Options: screen

rate

fps
duration

direction

layers

| i bgre-plugin-screen-3d. so

The screen to transition to

Animation rate string that defines how the alpha values will change
linear

easein

easeout

easeinout
bounce

Number of frames per second

Length of the transition in milliseconds
The direction to transition from

left

right

top

bottom

Thelayersto transition, all of the layers or just the layers that are different
between source and destination.

al Move al layers between source and
destination screens

delta Collapse common topmost and bot-
tom most visible layers and only
move the layers in between that are

different between screens.
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gra.screen.gltip

Causes a screen transition to occur by using 3D to switch the old screen into the new one by tipping the

display forward.

Plugin: | i bgre-plugi n-screen-3d. so

Options: screen

rate

fps
duration

direction

layers

gra.screen.glcube

The screen to transition to

Animation rate string that defines how the alpha values will change
linear

easein

easeout

easeinout
bounce

Number of frames per second

Length of the transition in milliseconds
The direction to transition from

left

right

top

bottom

The layersto transition, al of the layers or just the layers that are different
between source and destination.

al Move all layers between source and
destination screens

delta Collapse common topmost and bot-
tom most visible layers and only
move the layers in between that are
different between screens.

Causes a screen transition to occur by using 3D to switch the old screen into the new one using a cube

animation.
Plugin: I i bgre-plugi n-screen-3d. so
Options: screen The screen to transition to

rate

Animation rate string that defines how the apha values will change

linear
easein
easeout
easeinout
bounce
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fps
duration

direction

layers

gra.screen.rotate

Number of frames per second
Length of the transition in milliseconds
The direction to transition from

left
right
top
bottom

Thelayersto transition, all of the layers or just the layers that are different
between source and destination.

al Move al layers between source and
destination screens

delta Collapse common topmost and bot-
tom most visible layers and only
move the layers in between that are
different between screens.

Causes a screen transition where the new screen is rotated.

Plugin: | i bgre-plugin-screen-rotate. so

Options: screen

rotation

gra.screendump

The screen to transition to

The rotation value to apply to the new screen.

Dump the contents of the screen to an image file.

Plugin: | i bgre-plugi n-screen-dunp. so

Options: filename

gra.system

The filename of the image file to create. The directory path to the filename
must exist and the filename will be overwritten if it is. The filename must
end with either a .bmp extension to generate BMP formatted images or .tga
to generate TGA formatted images

Execute a system command. System commands will be dependent on the underlying operating system.
The result of the command will be logged to standard output.

Plugin: I'i bgre-plugin-system so
Options: command A system command to execute in text form.
gra.timer

Start, stop and control atimer.
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Plugin: |'i bgre-plugin-tiner.so
Options: name The name to use to identify thistimer (required)
rtime Thetime delay in milliseconds relative to the action invocation. Specify avaue

of 0 to stop an existing timer.

repeat The number of milliseconds to delay after the timer first fires, used to provide
a stable repeat timer. Specify O for aone shot timer.

count The number of timesthat the timer should repeat before automatically stopping,
assuming that the timer is not a one shot timer. Specify -1 to allow an unlimited
number of repeat firings

rtime must be specified and a value of O for rtime and repeat indicates that the timer should stop firing.
For example, to start atimer that firesin 1s from the event and then every 500ms afterwards:

<action .. type="gra.tinmer" dat a="nanme=MyTi ner, rti ne=1000, r e-
peat =500" />

Then to stop the timer:
<action ... type="gra.tinmer" data="name=MyTi ner, rtine=0, repeat=0" />

An event will be generated each time that the timer fires and will be named timer.<name> so for the
exampl es above, the event would be generated would be timer.MyTimer.

gra.timer.stop

Stop atimer.
Plugin: I'i bgre-plugin-tinmer.so
Options: name The nameto useto identify this timer (required)

For example, to start atimer that firesin 1s from the event and then every 500ms afterwards:

<action .. type="gra.tinmer" dat a="name=MyTi ner, rti ne=1000, r e-
peat =500" />

Then to stop the timer:

<action ... type="gra.tinmer.stop" data="name=MTinmer" />

Media Actions

Thefollowing actions can be used to control the mediaplayback. Notethat all actions, with the exception of
the connect and disconnect actions, takea*channel_name” argument. Thisisused to target aspecific play-
back channel. For exampleif avideo is started with “gra.media.new.video” with “channel_name=videol”
then any subsequent action which wants to act on this video, such as play/pause, must set the channel
“videol”.

gra.media.connect

Tells the plugin to try and connect to the media backend.
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There are no action arguments for this action

gra.media.disconnect

Tellsthe plugin to disconnect from the media backend.

There are no action arguments for this action.

gra.media.new.audio

Tellsthe plugin to play anew audio file.

The action arguments are:
channel_name
media_name

volume

update interval
emit_time_events

extra data

gra.media.new.video

The channel name the new video isto be played on
The name of the mediato play, full path to an audio file

The initial volume value to play the media at. The value should be between 0
and 100.

The number of milliseconds to wait in between update messages
A valuethat is set to 1 to emit time update events, O otherwise

Any extra data that should be passed to the backend, can be NULL

Tellsthe plugin to play a new video file.

The action arguments are:
channel_name
media_name

volume

object_name

external_buffer_name

update interval
emit_time_events
output_width
output_height

output_depth

The channel name the new video isto be played on
The name of the mediato play, full path to avideo file
Theinitial volume that the media should be played at

The name of the external object to display content on. This is necessary
when using an external render extension to display the content, please
refer to the externa render extension documentation

The name of the render extension to display content on. Thisis necessary
when using an external render extension to display the content, please
refer to the external render extension documentation

The number of milliseconds to wait in between update messages
A valuethat is set to 1 to emit time update events, O otherwise
The width of the video

The height of the video

The output depth of the video in bytes per pixel. 16bit = 2, 24bit = 3,
32bit=4
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extra_data Any extra data that should be passed to the backend, can be NULL. See
each backend for adescription of this data

gra.media.volume
Triggers a change in the playback volume.

The action arguments are;

channel_name The channel name to change the volume on
volume The value to change the volume to, a number between 0 and 100
emit_volume _event A valuethat is set to 1 if an event should be emitted or O otherwise

gra.media.seek
Triggers a change to the current playback position of the mediathat is playing.

The action arguments are;

channel_name The channel name to change the seek position on
seek_num The new seek position for the mediafile
emit_state event A valuethat is set to 1 if an event should be emitted or O otherwise

gra.media.stop
Changes the media playback state to stopped.
The action arguments are;
channel_name The channel name to change the state on

emit_state event A valuethat is set to 1 if an event should be emitted or O otherwise

gra.media.resume
Changes the media playback state from paused to playing.
The action arguments are:
channel_name The channel name to change the state on

emit_state event A valuethat is set to 1 if an event should be emitted or O otherwise

gra.media.pause
Changes the media playback state from playing to paused.
The action arguments are:
channel_name The channel name to change the state on

emit_state event A valuethat is set to 1 if an event should be emitted or O otherwise
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Common Render Extension Options

Thefollow isalist of common options across many render extensions

X

Width

Height

Alpha

Rotation

Vertical Alignment

Horizontal Alignment

The x position of the render extension relative to the control (number,
optional, default: 0)

The y position of the render extension relative to the controls (number,
optional, default: 0)

Thewidth of therender extension, if itisset to-1thenit will settothesize
of the object being rendered (number, optional, default: width of object
it is attached to)

The height of the render extension, if -1 then it will set to the size of the
object being rendered (number, optional, default: height of object it is
attached to)

The alpha or transparency value for this render extension (number, op-
tional, 0-255, default: 255 (opaque))

Therotation for theitem in degrees, (0-360) (number, optional, default: 0)

The vertical alignment within the control (number, optional, default: 0).
This aignment value is a numeric value corresponding to the following:

top (default)
top

center

WIN|PF,| O

bottom

The horizontal alignment within the control (number, optional, default:
0). This alignment value is a numeric value corresponding to the follow-
ing:

|eft (default)

left

center

W[N] O

right

A render extension can have a vertical and horizontal alignment. This alignment is based on the control
area and the render extension position and size. The following describes the effects of these parameters

on aignment.

Width and height set, position set to (0,0)
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alignment

center

center

Width and height set, position set to (5,5). The position functions as an offset to the alignment

Canvas

Thecanvasrender extension providesasurfacefor custom drawing using thethe section called “ Storyboard
LuaCanvasAPI”. The Plotting Sample demonstrates how to use the Luacanvas APl and the canvasrender
extension together.

The canvas render extension uses many standard options but also includes:

Name The canvasnameto usewiththegre. get canvas
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Circle and Arc

The circle and arc render extensions provide a quick way to draw filled or outlined circles and ellipses
in addition to arc segments. The Circles Sample demonstrates how the properties of this render extension
can be configured.

The circle render extension uses many standard options but also includes:

Style Thisis the style of the circle or arc and can be filled or stroked. If it is stroked
then the line width option can be set to determine the arc fill size

Color Color to useto stroke or fill the circle or arc.

Start/End Angle This option is available only for arcs and determines the start and end angle in

degrees that the arc should sweep through.

External Buffer

Fill

The external buffer render extension creates a buffer for other system applications or tasks to render into,
things such as video players and web browsers. This extension is only available when the external plugin
has been loaded. The Media Sample demonstrates how to use an external buffer to render content from
avideo player.

The external buffer render extension uses many standard options but also includes:

Name The name of the external render extension. This information should be provided by the exter-
na render extension application provider and is used to alow the application to send update
messages to the Storyboard Engine.

Object Thisisthe path to a shared memory object which is created by the external application and is
loaded by the Storyboard Engine. This information should be provided by the external render
extension application provider.

Thefill render extension draws afilled rectangle to the screen.
Thefill render extension uses many standard options but also includes:

Color  Color to use for item (number RGB format, optional)

Image

The image render extension draws an image to the screen. Images can be scaled and tiled. When scaled,
the image can also be set to maintain the aspect ratio. Many of the Samples showcase image property
manipulation.

Theimage render extension uses many standard options but also includes:
Name The name of the image to use (string, optional)

Scale Enable scaling of theimageif set to 1. Theimage will beloaded at full resolution
and then scaled when rendered. If width and height are not set theimageis scaled
to the control size (number, optional)
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Load Scaled

Tile

Aspect

Center Rotation

Center X, Y

Enable scaling on load of the image if set to 1. This will load the image at the
specified size and scale during the image decode. If width and height are not set
the image is scaled to the control size (number, optional)

Tile the image, if width and height are not set the image is tiled to the control
size (number, optional)

If scaling maintain the images aspect ratio (number, optional)

If thisvalueisturned on then any rotation applied to theimagewill happen around
the center of the image and the values of Center X, Center Y will be ignored.

These values are only applied when the Center Rotation option is disabled and
they specify the location of the rotation center point as a value relative to the
control's upper left corner as 0,0 increasing as you go right and down. So to rotate
around the center of a control whose width, height was 10, 20 you could specify
acenter pointof X =5andY =10

Non-scaled, Scaled and Tiled Image Sample

gg:

<D
e 5;

J 4J A

Image Alignment Sample

CRANK

Top Left

Polygon

CRANK

Center Center

Bottom Right

CRANK

The polygon render extension draws afilled (convex) polygon to the screen. This extension is only avail-
able when the polygon plugin has been loaded. The Trend Sample demonstrates how to use a polygon
with dynamic point generation to render atrend graph.

The polygon render extension uses many standard options but also includes:
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Points alist of pointsfor the polygon (string). Thelist of pointsare x,y valuesthat are space separated,
for example: 10,20 5,5 0,0.

Style The style of polygon to render (string). The style corresponds to one of the following values:

Dash ("dash") Draw adashed line using Fill (color) and Dash
Pattern attributes

Fill ("fill™) Draw a filled polygon using Fill (color) at-
tribute

Fill & Stroke ("filloutlineg™) Draw a filled polygon using Fill (color) at-
tribute, then outlined with Outline (color) at-
tribute

Line ("line") Draw aline using Fill (color) attribute

Loop ("loop™) Draw aline (with connected ends) using Fill
(color) attribute

Line Width ("linewidth") Changes width of the outline (stroke) drawn (number)

Dash Pattern ("dash") Defines the dash size and the space size between each dash, only used
with "dash" style (string). For example a long line short space might
look like"105 10 5"

Anti-alias ("antialias") Indicatesif the polygon line drawn should be anti-aliased (1) or not
(0). Single width outlined polygons are not anti-aliased on OpenGL
ES 2.0 platforms. Themul t i sanpl e option for the OpenGL ES
2.0 Storyboard runtime controls polygon anti-aliasing.

Fill ("color") The color used to fill the polygon.
Outline ("outlinecolor") The color used to outline (stroke) a filled polygon i.e. if the style
isFill & Stroke
Rectangle

Text

The rectangle render extension draws a single pixel outline rectangle to the screen.
The rectangle render extension uses many standard options but also includes:

Color  Color to use for item (number RGB format, optional)

The text render extension draws a string to the screen. Strings can be wrapped on word boundaries and
also rotated orthogonally. The following shows the effects of rotation on strings.

The text render extension uses many standard options but also includes:

Text The text string to display (string, optional)
Font The font to use (string, optional)
Size The point size of the string (number, optional)
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Underline Specifiesif the string show display an underline (1) or not display an underline (O default).

Overflow Defines behaviour when text overflows available horizontal space. Options are do nothing
("none" default), wrap at word boundaries ("wrap"), wrap at character boundaries (" char")
or end text with an ellipsis ("ellipsis’).

3D Model

The 3D model render extension rendersa 3D model into the control. Currently modelsin Wavefront Object
(.obj) format are supported. Thisextension isonly available when using OpenGL or OpenGL ES 2.0 based
render managers, and requires the model 3d plugin to be loaded.

The coordinate system in the render extension is the default OpenGL default coordinate system, with
positive x to the right, positive y up, and positive z towards the viewer. The camera position defaults to
(O, 0, 0), with the view direction along the negative z axis.

A Phong reflection model is implemented. A directional light source is present with white light coming
from the (0, 1, 1) direction. The Phong model makes use of three terms:

» Ambient - The color of the material in the absence of direct light. The material will never appear darker
than the ambient color.

* Diffuse- The color of light reflected from the material.

» Specular - The color of the highlights from the material. The specular exponent controls how large
the highlight is.

For more details on the Phong reflection model refer to Phong Reflection Model [http://en.wikipedi-
a.org/wiki/Phong_reflection_model] or to any book on computer graphics.

Rotations for the model are defined using Euler angles, with rotations applied around the z (psi), y (theta)
and then x (phi) axes.

An OBJfile defines vertices and faces, and optionally normals and texture coordinates. If normals are not
present, they will be calculated according to the convention that verticesin aface are specified in counter-
clockwise order. If texture coordinates are not present, the model will not be rendered using a texture.
Faces may be grouped together, and each group may be rendered with a different material.

Each OBJfile may also specify aMateria (.mtl) filewhich allowsfor the material properties of the model
to be specified. The following propertiesin a material file are currently supported:

» d - Thetransparency (alpha) of the material.

» Ka - The ambient lighting component of the material.
» Kd - Thediffuse lighting component of the material.
» Ks- The specular lighting component of the material.
* Ns- The specular lighting exponent of the material.

* map_Kd - The texture specifying the diffuse color of the material. If the texture can be loaded, it will
be used rather than the Kd parameter to when calculating the diffuse color.

If amaterial fileisnot present, the object will be rendered with awhite color.

The 3D model render extension uses many standard options but also includes:
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Filename

Camera Position X/Y/Z
Azimuth

Elevation

Field Of View

Model X/Y/Z
Orientation Phi
Orientation Theta

Orientation PSI

The name of the model to load.

The X/Y/Z position of the camera.

The rotation of the camera around the y axisin degrees.
The rotation of the camera around the x axisin degrees.

Thefield of view the camerain degrees. Thefield of view specifieshow
much of visual sphere is mapped to the control. A larger field of view
is equivalent to using awide-angle lens on acamera, and asmaller field
of view isequivalent to using azoom lens.

The X/Y/Z position of the model.
The rotation of the model around the x axis in degrees.
The rotation of the model around they axisin degrees.

The rotation of the model around the z axisin degrees.
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API

Usersthat are writing their own plugin or userswho are working with a Storyboard RTExec or Storyboard
Lite plaform should familiarize themseleves with this section as it talks about how the Storyboard engine
isinitialized. If you are running on a system such as Linux or QNX, then the information in this section
is not needed.

The Storyboard Engineisinitialized in two steps:

1. Thefirst step isto create the engine's application handleviathegr _appl i cati on_create_args
function. This function initializes the core framework and plugins and loads the Ul model and verifies
itsintegrity.

2. Once the Ul model is loaded then the main Ul event loop can be started using the gr _appl i -
cat i on_r un function along with the application handle returned from gr _appl i cati on_cr e-
ate_args. Thegr_appl i cati on_r un function will not return until the application terminates.

The Integration API is thread safe so it is possible to terminate the application, by calling gr _appl i -
cation_quit, in another thread. In general the gr _appli cati on_create and gr_applica-
t i on_r un functions should be called from the same thread context since the initialization of some of the
engine's sub-systems may create thread local data required for execution.

When the application terminates, and returnsfromgr _appl i cat i on_r un, then the application handle
should be released by calling gr _appl i cati on_f r ee. Once an application handle has been released
it isno longer valid to be used.

The Engine provides execution tracing functionality through thegr _appl i cat i on_debug interface.
This function takes an optional application handle and an integer command value. Additional arguments
may be required based on the type of command and are documented within the <gre/gre.h> header. This
function is most often used to provide additional diagnostics. For example invoking:

gr _application_debug(NULL, GR DEBUG CVMD VERBGCSI TY, GR LOG TRACE2);

will enable logging of all significant operations within the engine.

gr_application_create_args

#i ncl ude <gre/gre. h>
gr_application_t * gr_application_create_args(
const char *bundl e,
int flags,
char * const *options,
i nt option_count

);

Thegr _application_create_ar gs function createsthe application handle for the Storyboard En-
gine. The application handle can be used to further configure the engine or to start it's execution.
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Parameters:
bundle A pointer to the model data. This may be afilename or astring based on the f | ags parameter.
flags One or more GR_APP_* flagsthat control how the application handleis created
options A pointer to an array of option/value pairs used to initialize the engine or NULL if no options
are provided.
option_count The number of optionsin the options array, must be even (0, 2, 4, ...)

Returns:
An application handle on success or NULL on failure. On platformswhere errno is available, it will contain
failure details.

Thegr _application_create_args function will load a model, initialize the engine's plugin sub-
system and then return an application handle. The model can be loaded from a file if the flags are
GR_APP_LQAD FI LE or the model can be loaded from an in-memory block if the flags are GR_AP-
P_LOAD_STRI NG. Once the model isloaded and plugins areinitialized control returnsto the caller.

gr_application_create

#i ncl ude <gre/gre. h>
gr_application_t * gr_application_create(
const char *bundl e

)

The gr _appl i cation_creat e function creates the application handle for the Storyboard Engine.
The application handle can be used to further configure the engine or to start it's execution.

Parameters:
bundle A pointer to the model data. This must be afilename.
Returns:
An application handle on success or NULL on failure. On platformswhere errno is available, it will contain

failure details.

Thegr _appl i cati on_cr eat e will load a model, initialize the engine's plugin subsystem and then
return an application handle. Once the model isloaded and pluginsinitialized control returnsto the caller.

gr_application_free

#i ncl ude <gre/gre. h>
gr_application_t * gr_application_free(
gr_application_t * handle

);
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Thegr _application_free Destroy and free an application handle. This will stop the execution of
the application and free any resources that are associated with it.

Parameters:
handle A pointer to an application handle created using gr _appl i cati on_creat e_args.

Returns:

A zero on success and a non-zero status code on failure.

Thegr _appl i cati on_free will destroy a created application handle and stop execution of the ap-
plication. Any resources assiciated with the handle will be freed.

gr_application_run

#i ncl ude <gre/gre. h>
int gr_application_run(
gr_application_t * handle

);

The gr _appl i cati on_run function creates the application handle for the Storyboard Engine. The
application handle can be used to further configure the engine or to start it's execution.

Parameters:
handle A pointer to an application handle created using gr _appl i cati on_creat e_args.

Returns:

A zero on success and a non-zero status code on failure.

Thegr _appl i cati on_run will start the execution of the Storyboard Engine's main event loop. This
call will only return when the engine has terminated.

gr_application_quit

#i ncl ude <gre/gre. h>
int gr_application_quit(
gr_application_t *handle

);

Thegr _appl i cati on_qui t function provides amethod of asynchronously terminating an executing
application handle that has been started by gr _appl i cati on_qui t from a seperate thead.
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Parameters:
handle A pointer to an application handle created using gr _appl i cati on_create_args.

Returns:

Various values based on the conmand as listed in the header file<gr e/ gr e. h>

Thegr _appl i cation_quit isamethod with which toterminate ahandle started by gr _appl i ca-
ti on_run. Itisan asynchronous call, and will not wait for gr _appl i cati on_r un to complete.

gr_application_debug

#i ncl ude <gre/gre. h>

int gr_application_debug(
gr_application_t *handl e,
unsi gned comrand,

Thegr _appl i cati on_debug function provides an interface to some of the debugging and introspec-
tion facilities of the Storyboard Engine.

Parameters:
handle A pointer to an application handle created using gr _appl i cati on_create_args. Notall
commands will require an application handle.
command A GR_DEBUG * command code.

Returns:

Various values based on the conmand as listed in the header file<gr e/ gr e. h>

Thegr _appl i cati on_debug ismost frequently used to control the verbosity level of the application
using the GR_DEBUG_CMVD_VERBOSI TY command and it can also be used to dump out the system con-
figuration details when used with the GR_DEBUG_CVD_SYSTEM | NFO.

gr_app_log

#i ncl ude <gre/gre. h>
void gr_app_| og(
gr_application_t *app,
int level,
const char *format,
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Thegr _app_| og function provides an interface to integrate logging into user created threads and plu-
gins.

Parameters:
app A pointer to an application handle created usinggr _appl i cati on_create_args.
level A valueindicating the severity of the message, one of GR_LOG _*
format A "printf' style format string

Returns:

Nothing

The gr _app_Il og is a method of integrating custom debug logging that obeys the the GR_DE-
BUG_CVD_VERBOSI TY command and verbosity level.

gr_application_set_data

#i ncl ude <gre/gre. h>

int gr_application_set_data(
gr_application_t *app,
const char *key,
gr_data format_t fnt
gr_data_union_t *data

);

Thegr _applicati on_set dat a function provides an interface to set a Storyboard data variable.
Copies the data into the corresponding data manager key, creating the key if needed.

Parameters:
app A pointer to an application handle created using gr _appl i cati on_create_ar gs.
key Thedatakey variableto set
fmt  Theformat describing the data argument: GR_DATA_FORMAT_(1s0|1ul|1s1]|2ul]...)
10 (string) | 4ul (uint32_t) | 4sl (int32_t) ...
data A pointer to the data to set, thisis not atransfer of memory ownership.

Returns:

Zero on success, -1 on failure.

Thegr _appl i cati on_set _dat aisamethod of setting, creating, and changing data variableswhich
are useable by the Storyboard engine.

gr_application_set _data variable

#i ncl ude <gre/gre. h>
int gr_application_set_data_vari abl e(
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gr_application_t *app,
const char *fgn,
const char *vari abl e,
gr_data_format_t fnt,
gr_data_union_t *data

The gr _applicati on_set _data_vari abl e function provides an interface to set a Storyboard
data variable. Combines the fgn and variable to create akey in the form of "fgn.variable". Copiesthe data
into the corresponding data manager key, creating the key if needed.

Parameters:
app A pointer to an application handle created using gr _appl i cati on_creat e_args.
fgn The fully qualified name name of the object, should be NULL for app level variables
variable The name of the variable to set
fmt The format describing the data argument: GR_DATA_FORMAT_(1s0|1ul|1s1|2ul]...)
150 (string) | 4ul (uint32_t) | 4sl (int32_t) ...
data A pointer to the datato set, thisis not atransfer of memory ownership.

Returns:

Zero on success, -1 on failure.

Thegr _appl i cation_set dat aisamethod of setting, creating, and changing datavariableswhich
are useable by the Storyboard engine.

gr_application_get data

#i ncl ude <gre/gre. h>

int gr_application_get_data(
gr_application_t *app,
const char *key,
gr_data_format_t *fnt,
gr_w apped_data_t *data

);

The gr _appl i cati on_get _dat a function provides an interface to get Storyboard data variables
associated with akey, and their formats.

Parameters:
app A pointer to an application handle created using gr _appl i cati on_create_args.
key The data key variable to get
fmt The format describing the data argument: GR_DATA_FORMAT _(1s0|1ul|1s1|2ul]...)
150 (string) | 4ul (uint32_t) | 4sl (int32_t) ...
Can be GR_DATA_FORMAT_UNKNOWN and the original format will be used.
data Location to store the returned data, thisis a copy of the requested data and its format
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Returns:

Zero on success, -1 on failure.

Thegr _appl i cation_get dat a functionisamethod of retrieving the data values and formats for
any keys associated Storyboard engine variables.

gr_application_get_data_variable

#i ncl ude <gre/gre. h>

int gr_application_get_data(
gr_application_t *app,
const char *fgn,
const char *vari abl e,
gr_data format_t fn,
gr_w apped_data_t *data

Thegr _application_get data_vari abl e function provides an interface to get Storyboard data
variables associated with a key, and their formats. Combines the fgn and variable to create akey in the
form of "fgn.variable".

Parameters:
app A pointer to an application handle created using gr _appl i cati on_create_args.
fgn The fully qualified name name of the object, should be NULL for app level variables
variable The name of the variable to get
fmt The format describing the data argument: GR_DATA_FORMAT _(1s0|1ul|1s1|2ul]...)
10 (string) | 4ul (uint32_t) | 4sl (int32_t) ...
Can be GR_DATA_FORMAT_UNKNOWN and the original format will be used.
data Location to store the returned data, thisis a copy of the requested data and it's format
Returns:

Zero on success, -1 on failure.

Thegr _appl i cati on_get _dat a function isamethod of retrieving the data values and formats for
any keys associated Storyboard engine variables.

gr_application_add_event_listener

#i ncl ude <gre/gre. h>
gr_application_event _listener_t gr_application_add _event_I|istener(
gr_application_t *app,
const char *event,
gr_event _|istener_t handler
void *data
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The gr _appl i cati on_add_event _|i stener function provides an interface associate a call-
back/handler to associate with a Storyboard event.

Parameters:
app A pointer to an application handle created using gr _appl i cati on_create_args.
event The event to add alistener for
handler The handler to call for this event
data User defined datawhich is passed to the handler

Returns:

A pointer to the created listener.

The gr _application_add _event | i stener function is the method used to associate a call-
back/handler to execute with a Storyboard engine event. When the event occurs the handler will execute
in the main Storyboard execution thread

gr_application_rem_event_listener

#i ncl ude <gre/gre. h>

int gr_application_remevent_I|istener(
gr_application_t *app,
gr_application_event _listener_t *Ilistener

)

Thegr _application_rem event | i stener functionprovidesan interfaceto freeauser created
gr_application_event _|istener _t

Parameters:
app A pointer to an application handle created using gr _appl i cati on_create_args.
listener A pointertoagr _application_event |istener _t created by
gr _application_add _event |istener
Returns:

Zero on success, -1 on failure.

The gr _application_remevent |istener isthe method used to free a gr _appl i ca-
tion_event |istener_t created by gr _application_add event |istener. Any han-
dler associuated with this listener will no longer execute

gr_application_send_event
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#i ncl ude <gre/gre. h>

int gr_application_send_event (
gr_application_t *app,
const char *event_target,
const char *event _nane,
const char *event format,
const void *event data
i nt event_nbytes

)

Thegr _application_send_event function provides an interface to inject an event into the appli-
cation event queue.

Parameters:
app A pointer to an application handle created using gr _appl i cati on_create_args.
event_target The name of the event target model element (screen,layer, control, render extension),
or NULL to send to the default target (application level)
event_name The name of the event to send, must not be NULL
event_format The format of the data, or NULL if no datais transmitted
event_data A pointer do the data to transmit, or NULL if no datais transmitted
event_bytes The number of data bytes to transmit, or NULL if no datais transmitted

Returns:

Zero on success, -1 on failure.

Thegr _appl i cation_send_event isthe method used to inject an event into the application event
gueue. The event will be be processed after all events previoudly in the queue have been processed.

gr_context_get_application

#i ncl ude <gre/gre. h>
gr_application_t *gr_context_get application(
gr_action_context_t *app

)

Thegr _cont ext _get appl i cati on functionisusedto obtain the application handlefrom an action
context.

Parameters:
action_context The action context to obtain the application handle from

Returns:

The application handle that istied to the action context

Thegr _cont ext _get _appl i cati on isusedto obtain the application handle from an action context
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gr_context_max_fqn

#i ncl ude <gre/gre. h>
int gr_context_max_fqgn(
gr_action_context_t *action_context

)

Thegr _cont ext _max_f gn function estimates the maximum length a fully qualified name contained
in an action context.

Parameters:
action_context The action context to estimate the fully qualified name for

Returns:

The estimated length for the maximum fully qualified name

Thegr _cont ext _max_f gn isused to estimate the maximum storage space needed to the longest fully
qualified name for the action context

gr_context_get_row

#i ncl ude <gre/gre. h>
int gr_context_get row
gr_action_context_t *action_context

)
Thegr _cont ext _get _r owreturnsthe row number of atable cell, if the action's context isatable cell.

Parameters:
action_context The action context to get the row information from

Returns:

The row number if control context for the action context is atable template, -1 otherwise

Thegr _cont ext get rowisused to get the row number of the table cell from the action context, if
the control context of the action context is a table cell. If the control context of the action context is not
atable cell, this function returns -1.

gr_context_get_column

#i ncl ude <gre/gre. h>
i nt gr_context_get_col um(
gr_action_context_t *action_context
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)

The gr _cont ext _get _col um returns the column number of a table cell, if the action's context is
atable cell.

Parameters:
action_context The action context to get the row information from

Returns:

The column number if control context for the action context is atable template, -1 otherwise

The gr _cont ext _get col unn is used to get the column number of the table cell from the action
context, if the control context of the action context isatable cell. If the control context of the action context
is not atable cell, this function returns -1.

gr_context_get_control

#i ncl ude <gre/gre. h>

int gr_context_get_control (
gr_action_context_t *action_context,
char *buffer,

int buffer _l|en

)

Thegr_cont ext _get _contr ol function storesthe fully qualified name of the control in the buffer
provided up to buffer_len characters.

Parameters:
action_context The action context to get the fully qualified name from
buffer The character buffer to store the controls fully qualifed namein, the first character may be

set to null, if there
is no control in the action context
buffer_len  The storage space that the buffer has to store the name, see function gr_context_max_fgn

Returns:

The length of the control name if there isacontrol in the context, -1 otherwise

Thegr _context get control function will build the fully qulified name for the control context
based on the action context and store it in the buffer that is provided, up to buffer_len bytes. It will return
the length of the fully qualified name. If thereis no control context in the action context, the function will
return -1 and set the first character in buffer to NULL.

gr_context_get_group
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#i ncl ude <gre/gre. h>

i nt gr_context_get_group(
gr_action_context_t *action_context,
char *buffer,
int buffer _len

)

Thegr _cont ext _get _gr oup function stores the fully qualified name of the group in the buffer pro-
vided up to buffer_len characters.

Parameters:
action_context The action context to get the fully qualified name from
buffer The character buffer to store the groups fully qualifed name in, the first character may be
set to null, if thereis no group in the action context
buffer_len  The storage space that the buffer has to store the name, see function gr_context_max_fgn

Returns:

The length of the group name if there is agroup in the context, -1 otherwise

Thegr _cont ext _get _group function will build the fully qulified name for the group context based
on the action context and store it in the buffer that is provided, up to buffer_len bytes. It will return the
length of the fully qualified name. If thereisno group context in the action context, the function will return
-1 and set the first character in buffer to NULL.

gr_context _get_layer

#i ncl ude <gre/gre. h>

int gr_context_get_layer(
gr_action_context_t *action_context,
char *buffer,
int buffer_len

)

Thegr _cont ext _get _| ayer function stores the fully qualified name of the layer in the buffer pro-
vided up to buffer_len characters.

Parameters:
action_context The action context to get the fully qualified name from
buffer The character buffer to store the layers fully qualifed namein, the first character may be set
to null, if thereisno layer in the action context
buffer len  The storage space that the buffer hasto store the name, see function gr_context_max_fgn
Returns:

The length of the layer name if thereis alayer in the context, -1 otherwise
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Thegr _cont ext _get | ayer function will build the fully qulified name for the layer context based
on the action context and store it in the buffer that is provided, up to buffer_len bytes. It will return the
length of the fully qualified name. If thereisno layer context in the action context, the function will return
-1 and set the first character in buffer to NULL.

gr_context_get_screen

#i ncl ude <gre/gre. h>

int gr_context _get _screen(
gr_action_context _t *action_context,
char *buffer,
int buffer_l|en

)

The gr _cont ext _get _scr een function stores the fully qualified name of the screen in the buffer
provided up to buffer_len characters.

Parameters:

action_context The action context to get the fully qualified name from
buffer The character buffer to store the screens fully qualifed namein, the first character may
be set to null, if there is no screen in the action context
buffer_len  The storage space that the buffer hasto store the name, see function gr_context_max_fgn

Returns:

The length of the screen name if there is a screen in the context, -1 otherwise

Thegr _cont ext _get _scr een functionwill build thefully qulified namefor the screen context based
on the action context and store it in the buffer that is provided, up to buffer_len bytes. It will return the
length of the fully qualified name. If there is no screen context in the action context, the function will
return -1 and set the first character in buffer to NULL.

gr_context _get fgn

#i ncl ude <gre/gre. h>

int gr_context _get fqn(
gr_action_context_t *action_context,
char *buffer,

int buffer_len

);

The gr _cont ext _get _f gn function stores the fully qualified name of the target model object in the
buffer provided up to buffer_len characters.

Parameters:
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action_context The action context to get the fully qualified name from

buffer The character buffer to store the fully qualifed name in, the first character may be set to null, if there
is no target in the action context

buffer len  The storage space that the buffer hasto store the name, see function gr_context_max_fgn

Returns:

The length of the fully qualified name if there is atarget model object in the context, -1 otherwise
The gr _cont ext _get _f gn function will build the fully qulified name for the target model object
based on the action context and store it in the buffer that is provided, up to buffer_len bytes. It will return

the length of the fully qualified name. If there is no target model object in the action context, the function
will return -1 and set the first character in buffer to NULL.

gr_context _get _event _name

#i ncl ude <gre/gre. h>
char *gr_context get event namg(
gr_action_context_t *action_context

)

Thegr _cont ext _get _event _nane function returns the name of the event that the action is asso-
ciated with.

Parameters:
action_context The action context to get the fully qualified name from
Returns:

The name of the event if there is an event name in the context, null otherwise

The gr _cont ext _get _event _nane function will return the name of the event that occured that
caused the action to be invoked.

gr_context_get_event data

#i ncl ude <gre/gre. h>

void *gr_context _get event _dat a(
gr_action_context_t *action_context,
i nt *nbytes

);

The gr _cont ext _get event _dat a function returns the data payload of the event that the action
is associated with.
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Parameters:

action_context The action context to get the fully qualified name from
nbytes A point to an integer to store the size of the datain

Returns:
The data payload of the event if there is an event name in the context, null otherwise
Thegr _cont ext _get _event _dat a function will return the data payload of the event that occured

that caused the action to be invoked. It will store the size of the data payload in the nbytes parameter that
ispassedin.
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Chapter 33. Importing Sample Projects
from Crank's Public SVN

Installing Subclipse and connecting to the Crank Software public repository

Before we are able to start using the demos from the public Crank code repository we will first need to
install aSVN client. To do so in Storyboard Designer we go to Help > Install New Software.

¥ storyboard_workspace_5_docs - Storyk 1 Development - yi 1 Designer

File Edit Mavigate Search Project Run Window Help

g ‘BOC B U~ Welcome o
[ Application Model 23 . %. Navigater (Z) Help Contents
- q 4 Search

Show Contextual Help
No Storyboard Project Selected

Mew Project from Photeshop Content Show Active Keybindings... Ctrl+Shift=L
- Tips and Tricks...
Hew Ernply, Brcject Cheat Sheets...

Import Sample Project %, Checkfor Updates

Install Mew Software...
3 Installation Details

Open Existing Project:

&

Enter Storyboard License Key...

##  About Storyboard Designer

Here at Crank we use Subclipse. Click on Add and for Name you can enter anything you please. To keep it
simplewewill use Subclipse. For Location enter https://dl.bintray.com/subclipse/rel eases/subclipse/l atest/
Click OK.

#* Add Repository X

Mame: | Subclipse Local...

Location: | https://dl.bintray.com/subclipse/releases/subclipse/latest| Archive...

After you click OK you will be presented with alist of software to install. There is no need for Maven
s0 you can uncheck it. Click Next.
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Y
| #* Install

Available Software
Check the items that you wish to install.

Work with: | Subclipse - https://dl.bintray.com/subclipse/releases/subclipse/latest/

o >

=T

(J
O |

~|[ Add..
Find more software by working with the “Available Software Sites” preferences,
type filter text
Hame Version
» [#1999 Core SVNKit Library (required)
» []590 Optienal JINA Library (recommended)
3 [90 Subclipse
¥ Subclipse - JavaHL Windows Binaries
» [J59 Subclipse - Maven Integraticn
Select All Deselect All 2items selected
Dretails
[ Shew only the latest versions of available software [ Hide items that are already installed
(A Group items by category What is already installed?
[[]Show enly software applicable to target environment
[ Contact all update sites during install to find required software
C‘ < Back Mext > Finish Cancel
I
ONS S VaTanTes e R 3o TITene ,TTTETTTOY AR - L II
Details of the software to be installed. Click Next.
Y
| # Install o X B
=
v
Install Details |
Review the items to be installed. \9: L
| 4
Mame Version Id
g5 INA Library 4.1.006022015_1911 netjava.dev jnafesture.group
> Subclipse 4232017070932 org.tigris.subversion.subclipse feat..,
g Subversion JavaHL Windows Mative DLL's 1.9.6.201707071926 rg.tigris.subversi i d.
L Subversion Revision Graph 4201 org tigris.subversion.subelipse.gra...
G SVNKit Client Adapter 18121 arg tigris.subversion.clientadap
Lg% SVNKit Library 1.8.12.,r10533 _v20160129_0158 org.tmatescft.svnkit.feature.group

Size: 15,850 KB
Details

@u < Back

Accept license agreements. Click Finish.

Mext >

Finish

Cancel
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¥
| Install o XL
=
v
Review Licenses |
Licenses must be reviewed and accepted before the software can be installed. 2);' L
) o i
Licenses: License text:
[ Copyright (<) 2008 Timothy Wall, All Rights Reserved Copyright (c) 2008 Timothy Wall, All Rights Reserved -

+ Subclipse Software User Agreement

The TMate Cpen Source License This library is free software; you can redistribute it and/or

madify it under the terms of the GNU Lesser General Public

License as published by the Free Software Foundation; either

wversion 2.1 of the License, or (at your option) any later version.

This library is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty

of v

(®) | accept the terms of the license agreements
(01 do not accept the terms of the license agreements.

'\?:' < Back Mext > Cancel

Software installation progress.

#* Installing Software O e
9

Installing Software

[] Always run in background

Run in Background Cancel Details ==

Generic warning that the software being installed is not signed. Click OK.

# Security Warning O *

Warning: You are installing software that contains unsigned content. The authenticity
or validity of this software cannot be established. Do you want to continue with the
installation?

yi '

After the Subclipse SVN client isinstalled you will need torestart Storyboard Designer. Click Restart Now.

¥ Software Updates *

You will need to restart Storyboard Designer for the changes to take effect. Would
you like to restart now?

No

Now that Subclipseisinstalled we need to go to that perspective to add arepository.
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¥ storyboard_workspace_5_docs - Storyk 1 Development - Storyt 1 Designer
File Edit MNavigate Search Project Run Window Help
i BOEE S Q- New Window A lw Yoyl =R A e =Y
Editor >
[ Application Model i3 . 5. Navigator —— :
No Storyboard Project Sel Shew Yiew ’
o ard Project Selec
Perspective ¥ Open Perspective ¥ QOther... I
Mew Project from Photoshop Ct
Navigation ¥ Customize Perspective...
Mew Empty Project -
T Save Perspective As...
Import Sample Project  ——————ryr—r Reset Perspective...
Open Existing Project: Close Perspective
| Close All Perspectives

Select SVN Repository Exploring. Click OK.

#* Open Perspective O *

% Debug

d Lua

EHRemote System Explorer

I Resource

#* Storyboard Development (default)
[ SVN Repository Exploring
£9Team Synchronizing

To add arepository we simply right click in the SVN perspective window and select New > Repository
Location.

¥ storyboard_workspace_5_docs - SVN Repository Exploring - Storyboard |
File Edit Mavigate Search Project Run  Window Help

N-HREICTE QP iE-F 0

[5) SVN Repositories 2 1) SVN Annotate

New » |7 Repository Location...

Q:><h Refresh

Enter the Crank public code repository URL http://svn.cranksoftware.com/repo/storyboard/public Click
Finish. When you are prompted for login credentials use:

Username  storyboard

Password crankrocks
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#* Add SVN Repository O *

Add a new SVN Repository
Add a new SVN Repository to the SVM Repositories view SVN

Location

(1]{ M Bhttp://svn.cranksoftware.com/repo/storyboard/public v|

Tired of typing in long URL's? Your repository provider might provide a plug-in that
would allow you to select your repository from a list.

Click here to see the list of available providers.

Q:;_) Free Subversion Repository Hosting from CloudForge
Sign-up for CloudForge and get free Subversion repository hosting
with unlimited users and repositories, plus free agile tracker tools.

You are now connected to the Crank Public Repository. By expanding the directories you can see the
different demos available for checkout.

File Edit View Mavigate Search Project Run  Animation V
TaldelH RNciofs X AP ASEIRE SRE
[5) SVN Repositories 2 1) SVN Annotate

w [ http://svn.cranksoftware.com/repo/storyboard/public
(= Storyboard_1.4
(= Storyboard_2.0
(= Storyboard_3.0
(= Storyboard_3.1
(= Storyboard_3.2
(= Storyboard_4.0
(= Storyboard_4.1
(= Storyboard_4.2

To checkout from the repository you right click on the demo and select Checkout. Once completed click
on the Storyboard Devel opment tab to see the application in your workspace.

v [ samples
(= AddressBook
(= Animation
(= Bubblemark
'L;} Button—ﬂndclidn-—

= Circle [z >
_L-_’ Dialo & Show History

(= Drag#

& Imag Compare...

= Lua Compare 5VN Properties...
(= LuaC .5  Show Revision Graph

= LuaSt

= Ment Checkout...

(= Multi Export..

(= Open

& scroll  MPOTE-

(= Scroll Rename/move...

& Scroll Branch/Tag...

(= Story

(= Therr Copy

&= Therr Paste...

= Trans Delete...

(= Trenc Copy URL to Clipboard

Properties
" Refresh
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Application Design Files

Storyboard's collaborative features hel p multiple users devel op applicationsfaster. Y ou can merge multiple
files (*.gde) together and produce a single output during runtime. This tutorial explains how to create a
project with multiple application files.

Creating a Project

A project with multiple application files starts the same as a single application file project. Select File >
New > Storyboard Application or create a new project using the Photoshop Import feature.

A project can accommodate multiple stand-alone applications that share project images and script re-
sources. Y ou can add an additional application file to an existing project in multiple ways:

» Create a new file within an existing project by selecting File > New > Storyboard Application and
choose to create a New Model in Existing Project

» Createanew file using the Photoshop Import feature and select the option toimport .psd Into an Existing
Project asaNew File.

* Inthe navigator view select and copy an existing application, then paste and rename the copied appli-
cation file.

For a multiple application project to function as a whole, application files need to reference one another.
Select the application from the Application Model View and in the Properties View, select Add external
model resource button. In the next dialog select the .gde file that was created in Step 2 and press OK.

@ Properties £2 . 5= Outline 505 = B
Application:

Name: Animations

Size: 800 x 480 | Resize ...

Color Depth: | 32 bit (8888) v
Color Format:  RGB v
External Model References

#* New_Animation.gde (New_Animation.gde)

%

To add layers from an external model to alocal application:
 Select the Import External Layer tab and then select Import Selected Layers.

» Choosethelayer(s) to add to the current screen. After adding an external layer, Storyboard will recognize
the external content and incorporate it to function like any other layer.
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¥ Layer Selection *

Select Layers

Select one or more layers to add to the current screen

Available Layers: Selected Layers:
[ Al 8

»

3D_rotation_layer slide_layer
alpha_layer

data_change_layer

reveal_layer «

rotation_layer
£ > £ >

Selected Layer Preview Create Mew Layer Import Bxternal Layer

£22 new_layer (New_Animation.gde)

Import Selected Layers | | Add External Resource ...

To create atransition from a source application screen to an external application screen, add actionsto an
application that perform a screen change.

B New Actien o S

Create A New Action for rotation_bg
Create s new action by selecting ene of mare irgger events and binding them 1 an ation,

Step 1: Select the Trigger Event(s) Step 2: Select the Action Step 3: Set Action Parameters
Event Filker | || da_| | action Fine Sereen Parsmeters
& Press (grepress) A | B Sereen (grasereen) ~ Soreen | TENETTERN) v
..... Less Frequently Used Events ----- wwe== Less Frequently Used Actigns =»++- Layers | Al v| o
€* alpha_snimation animation complete (gre.c X T Animation (gra.animate)
alpha i t plete fgre.c X “ {grocnimate pause)
€ Android Back (ondroid onBock) B Animation Retume (gro.cnimate.resumt]

& android Paute (andrend,onPoure)

" Android Resume (andred. enlesume)
& Application Stant (gre.init) fgre.
& Application Stop (gre.quit) B Duta Change (gro.datackange)

€* Contrcl Gt Focus (gre.gotfocus) % Dump Resources (groresource cump_ref)
€ Control Lost Fi
5 Connk Bsks anien

7 Event Redirect (gra.redirect)

e ovion @ fgro.sereen focus. dirscti
Event Deseription: " Screen Focut Next (gro.serven focus. neat)

A mouse button o touchscreen has been B Sareen Focus Previows (gra.sereen focut prev)
depressed. 8 Focus St lgrasoeenfocus set

T Canmnard M) farm arwind

Action & Event Model Context: rotation_bg w

Finish Cancel

Before launching a multi-file application with the simulator, the external .gde files have to be referenced
in the Simulator Configurations dialog.

To manage the runtime configurations, select Run > Storyboard Simulator Configurations. A list of avail-
able models that can be included in the runtime export used with Storyboard Engine is in the selected
project folder. To apply changes, select Apply and then Run.
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- Export € X
Create, manage, and run configurations e
X B8~ Mame: | Animatians.gde
ype filter text Storyboard Export Parameters . Export Resources
~ [ Storyboard Application Export || Select Storyboard Application Model(s)
[ AddressBock.gde Projects Available Application Models Selected
[£] Animations.gde y = A — "
[ FilesystemEsplorer.gde 5 3d_render_edension B Animations. gde (Priman)
[® pddressBock [ Mew_animations.gde x
L2 Animations
L Circles
[ FilagystemExplerer
L Gesture
L GraphingWithCanvas
B imageRotation w
Options

1 Ge

ondensed output (will be less readable)

Configuration Location
® Workspace () Project

Packager Storyboard Embedded Engine (GAPP) i

¥ Select Transfer Method

Transfer: | Filesystem

Select export directory
4 Use same directory as selected model file

Output Directory: | C:\Users\amie\storyboard_workspace_5_docs\Animation
. ’ Ri A
et
Filter matched 4 of & iterns v pply
@ Clse

If no conflicts occur within the selected applications, they are merged and converted into a single unified
application at runtime. If conflicts exist, they must be resolved before the application can merge.

Resolving Conflicts

The application properties page provides an action to synchronize source content with referenced external
content. Any differences are flagged as a conflict and the user is prompted to resolve the conflict based
on the issue. Conflict types include:

Layers: If two or more layers have the same name their content needs to be identical.

Variables: Any application/global variables with the same name must have values that are the same.

Animations: If two or more animations use the same name then the animation needs to be identical.

Screens. Screens from all applications are compared. Two or more screens with the same name prompt
the user to resolve differences between the two.
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Chapter 35. Creating a 3D Model
Application
This quick tutoria will show how to use the 3D Model Control with a new project

New Project

Create anew project by either File> New > Storyboard A pplication or selecting New Empty Project from
the Application View.

File Edit View MNavigate Search Project Run Animation ¥

NG EM0PE B Uiyt -5~
[ Application Modelit3). %. Navigator =B
5% -
Storyboard Projects

New Project from Photoshop Content

New Empty Project

Import Sample Project

Open Existing Project:

Give your Project aname and click Finish.

3D Model Control

Once the empty project loads add a 3D Model Control to the screen.

T lext Control
2] Image Control
& Fill Control

[ External Contrel

[ Rectangle
Control

O Polygoen Control
O Circle Control
(T Arc Control

{3 Canvas Control

€3 3D Model
Control

HEH Table Control

The 3D Model Selection dialog will pop up enabling you can navigate to the 3D model you want to |oad.
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#% Image Selection

3D Model Selection
Select a 3D model file resource

Name Filter: || 30 Model Preview

No Preview Available

@ Import... Cancel

Click on the Import button to select your FBX or OBJ model.

% Storyboard 30 Model Import

Import Selection
Select the 3D model file (FEX,0BJ) to import

3D Model File: | C:/Users/Jamie/Documents/Crank Samples/3DDemoDials.FBX | IBrowse |

New Model Name: I 3DDemeDials |

Destination Project: [ 3d_render_extension l

@ Finish Cancel

The 3D modé is then converted to our .ssg format and placed in a newly created models directory at the
root of your project. Y ou can now choose the model to be used in your project.

#% Image Selection

3D Model Selection
Select a 3D model file resource

Name Filter: 3D Model Preview

3DDemoDials.ssg

No Preview Available

(= models/3DDemeDials/3DDemoDials.ssg

@ Import... Cancel
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Resize Model

Once the model loads it might not be immediately visible. In that case you can make use of the Resize

Model option in the properties view of the 3D model Control. This option modifies some of the camera
coordinates to make the model visible.

@ Properties 52 5% Outline| < Layers 50 = 8
Control:

Mame: | Control &
b Xe [134 |+a v:[6s [»a
e I [~a

» Advanced and OpenGL

€2 30 Model | + X

Model: lmudelszDDemuDiaIszDDemuDials.ssg | e o

Alpha: | 255 [ra o
Resize Model Import Animaticn

The 3D model should now be visible after using the Resize Model option.

Screen

Further manipulation of the 3D model properties may be needed in order to place the model in the desired
position.
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Chapter 36. NXP

Experience multi-market demo applications built with Storyboard on your favorite NXP platform. Crank
Software demo images showcase Storyboard's design and development capabilities and the application
potential of popular platforms. Download [http://www.cranksoftware.com/demo_image/nxp] the demo
image that corresponds with your hardware, which includes everything you need to get and up and running

in minutes.

I.MX 6QuadPlus

Demo Details

Image Name: CrankSoftware_demo_imx6qgpsabresd.sdcard

Board: i.MX 6QuadPlus SABRE

Display: HDMI with Capacitive Touch
Rendering Technology: OpenGL ES 2.0
Demo Resolution: 1280 x 720

Operating System: Linux

This demo image includes the following demos:
* loT - Smart Home

* MovieKiosk

» Automotive 3D Instrument Cluster

I.MX 6UltraLite

Demo Details

Image Name: CrankSoftware_demo_imx6ulevk.sdcard

Board: i.MX 6UltraLite Evaluation Kit
Display: 4.3" LCD8000-43T

Rendering Technology: fbdev

Demo Resolution: 480 x 272

Operating System: Linux

This demo image includes the following demos:
* Medica

» White Goods - Washing Machine
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* Home Automation

I.MX 6ULL

Demo Details

Image Name: CrankSoftware_demo_imx6ullevk.sdcard
Board: i.MX 6ULL Evaluation Kit

Display: 4.3" LCD8000-43T

Rendering Technology: fbdev

Demo Resolution: 480 x 272

Operating System: Linux

This demo image includes the following demos:

* Medicad

» White Goods - Washing Machine

* Home Automation

I.MX 6DualLite

Demo Details
Image Name: CrankSoftware_demo_imx6dlsabresd.sdcard
Board: i.MX 6 SABRE Platform for Smart Devices
Display: LVDS (on board)
Rendering Technology: OpenGL ES 2.0
Demo Resolution: 1024 x 768
Operating System: Linux
This demo image includes the following demos:
* |loT - Smart Home
* MovieKiosk

* Medical
I.MX 6SoloX

Demo Details

Image Name: CrankSoftware_demo_imx6sxsabresd.sdcard
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Board: i.MX 6SoloX SABRE

Display: LVDS connector - Pairswith MCIMX-LVDS1 LCD display board
Rendering Technology: OpenGL ES 2.0

Demo Resolution: 1024 x 768

Operating System: Linux

This demo image includes the following demos:

* |oT - Smart Home

* MovieKiosk

* White Goods

Toradex 1.MX 7Dual SoM

Demo Details

Image Name: CrankSoftware _demo_colibri_imx7.sdcard
Board: Toradex Colibri iMX7

Display: EDT 7" TFT WV GA with Touch

Rendering Technology: Linux framebuffer (fbdev)
Demo Resolution: 800 x 480

Operating System: Embedded Linux (Y octo)

This demo image includes the following demos:

* Home Automation

» White Goods

* Medica

Flashing the Image

To flash the Colibri iMX7 module a running U-Boot is required. Boot the module to the U-Boot prompt
and insert the SD card (See Section 22.6 or 22.7 on Copying Image to an SD Card) and enter:

* run setupdate
then to update all components enter:
* run update

Once the update is complete the board will reboot into the Storyboard Demo Launcher.
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U-Boot

If no U-Boot is present on the board additional steps are required. Please refer to the instructions on
Toradex's website to get U-Boot on the board.

http://devel oper.toradex.com/knowl edge-base/flashing-linux-on-imx6-modul es

Copying Image to an SD Card - Linux

To copy the demo imageto an SD card under Linux you first need to find the name of the attached SD card
located under /dev/. Y ou can then use the dd utility to copy the demo image to a4Gb (or greater) SD card.

dd if="CrankSoft ware_deno_boar dnane. sdcard" of ="/dev/sdX" bs=1M

Copying Image to an SD Card - Windows

To copy the demo image to an SD card under Windows you can use the Win32 Disk Imager utility.
1. Specify theimagefile to copy
2. Specify the SD card device

3. Click the Write button

1 % Win32 Disk Imager - O *
Image File Device

|D:,|"CrankDem0 Images,/CrankSoftware_demo_boardname.sdcard | Fy -

i Copy | (] MD5 Hash:
= Progress

g

ff Version:0.8.5 Cancel Read Exit h

g

Running the Image

Each demo image contains all of the software needed to boot and run the card on the supported devices.
Simply place the card in the appropriate SD card slot and power on the board. The cards will auto boot
into the Crank Software Demo Launcher.

Turn On or Off the Console

By default the Linux console is disabled to improve performance and to prevent any display artifacts
between application transitions. To re-enable the console do the following:

1. Connect aseria cable board
2. Interrupt the U-Boot startup sequence
3. env edit console

4.  Switch ttymxcl to ttymxcO
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5. envsave

To disable the console, repeat the above steps but instead switch ttymxcO0 to ttymxcl.
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Chapter 37. STMicroelectronics

Experience multi-market demo applications built with Storyboard on your favorite STMicroelectron-
ics platform. Crank Software demo images showcase Storyboard's design and development capabilities
and the application potential of popular platforms. Download [http://www.cranksoftware.com/demo_im-
age/stm] the demo image that corresponds with your hardware, which includes everything you need to get
and up and running in minutes.

STM32F429

Demo Details

Board: STM324291-EVAL

Display: TFT LCD with resistive touchscreen

Rendering Technology: Chrom-ART Graphic Acceleration
Demo Resolution: 480 x 272

Operating System: FreeRTOS

This demo image includes the following demos:

* |oT - Home Automation

» White Goods

* Medica

STM32F439

Demo Details

Board: STM32439I-EVAL

Display: VGA TFT LCD with capacitive touchscreen
Rendering Technology: Chrom-ART Graphic Acceleration
Demo Resolution: 640 x 480

Operating System: FreeRTOS

This demo image includes the following demos:

e |oT - Home Automation

STM32 F7

Demo Detalils

Board: STM32F7 Discovery Kit (32F746GDiscovery)
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Display: TFT LCD with capacitive touchscreen

Rendering Technology: Chrom-ART Graphic Acceleration

Demo Resolution: 480 x 272

Operating System: FreeRTOS

This demo image includes the following demos:

10T - Home Automation

White Goods

Medical

Required Hardware and Software

The STM 32 demo images require the following:

Storyboard Evaluation [https://www.cranksoftware.com/free-trial]
STM32F746G-Discovery (“target platform™) or

STM32F439l (“target platform™) or

STM32F429| (“target platform™)

STM32 ST-LINK Utility [http://www.st.com/web/en/catal og/tool S/PF258168] used to download the
demo image to the platform

Micro SD Card (“sdcard”) with a FAT filesystem

Package Contents

This STM32 demo images contain;

Storyboard STM32F746G_Discovery.bin

« Image to be downloaded to the target platform using the STM32 ST-LINK Utility
Storyboard_STM324x91 480 272 _EVAL.bin

* Image to be downloaded to the target platform using the STM32 ST-LINK Utility
Storyboard_STM324x91__640x480_EVAL.bin

* Image to be downloaded to the target platform using the STM32 ST-LINK Utility
demos/crank

e Sample company information Storyboard application for the STM32F746G-Discovery or ST-
M32F429
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demos/fbake

« Sample white goods Storyboard application for the STM 32F746G-Discovery or STM32F429

* demos/HomeA utomation-640

¢ Sample home automation 640 x 480 Storyboard application for the STM32F439

* demos/HomeA utomation-480

¢ Sample home automation 480 x 272 Storyboard application for the STM32F746GDiscovery or ST-

M32F429

demos/medical

« Sample medical Storyboard application for the STM 32F746G-Discovery or STM32F429

demos/SB_App.txt

« Storyboard application definition file

STM32 ST-LINK Utility

In order to use the STM 32 demo images the following steps must be performed. These steps are specific
to the STM32F746G_Discovery but use the correct .bin file for the STM32 target platform being used.

Write the “Storyboard STM32F746G_Discovery.bin” file to the target platform using the STM32 ST-

LINK Utility.

1. Connect to the target platform (STM32F746G_Discovery) Storyboard Evaluation: STM32 Story-

board

LY
B STM32 ST-LINK Utility
File Edit View Target ST-LINK External Loader Help

QWEJ | Disconnect R CTRL+D

Address: [ oot Erase Chip CTRL+E 5—]2 rea— Device ID
Erase Bank1

Device Memory  Bj Erase Bank2

[} X
Device
Revision ID
Flash size
LiveUpdate

Device Memory Erase Sectors.

Program...
Program 8. Verify... CTRL+P

Blank Check
Memory Checksum
Target memory compare with file

Option Bytes... CTRL+B
MCU Core...
Automatic Mode...

Settings...

T | Disconnected [ — | Core State : Mo Memory Loadec

2. Browseto the Storyboard_STM32F746G_Discovery.bin file
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1 B, STM32 ST-LINK Utility - O *
|| File Edit View Target ST-LINK External Loader Help
3 Openfile.. CTRL+O < et
g z:eﬁ;::;. cTRLes R e e
! . Device D  Oxé®
Eeeem—— 030844 Data width: [ 32bits ] mum =
Fie
Exit Ouiveupdate
Address 0 4 B |c | ascn -
08000000 20000400  OS09BFSS | 0BOOBFT1  OB0SBFT3  |... Ug..qg..si.-
l (08000010 0809BF75 0B09BFTT 0809BF79 00000000 Mo eWieiWieeeees
08000020 00000000  0OODODOD 00000000  OBOID221T  |...eewen... 1.
03000030 0S096F7E  00O0OOO0  0801D1CS  OBO9BFTD  ({;...... AR Y.
¢ | e02000040 0809C129  0B09CI2D  |0809C131  0BOSCI3S  JA..-A..1A..5A..
008000050 0809C139  0809CIID  0809C141  0809C145 (9A..=A.. AA..EA..
008000060 0809C149  0809CI4D  0809C151  0809C155  1A..MA..QA..UA..
03000070 0809C159  0B0SCISD  0809CI61  0B0SC165  |YA..JA..aA..ed..
DB000080 0809C169  0B0SCIED  080SCITI  0809C1T5  |iA..mA..qA..uA.. "

+ STLINK SN : 0672FF 544949547067102611
ST-LINK Firmware version : V2124411

: Connected via SWD.

: SWD Frequency = 1,8 MHz.

+ Device family :STM32F74xF75x

w

Pebug in Low Power mode enabled. Device ID:0x443

3. The Storyboard STM32F746G_Discovery.bin file is now loaded in the utility

LY
B STM32 ST-LINK Utility - [} X
File Edit View Target ST-LINK External Loader Help

ol $EPB BT
Memory display Device STM32F 74 F 75x

Address: [(0x08000000 | Sze: [ 0xoCess | Datawidth: [32bits v °"'?°.’mm :::‘:
Flash size Unknown

Lo ir

| Device Memory @ 0x08000000 :  File : Storyboard_STM32F746G_Discovery.bin

Address 0 |4 e Je | ascu -
00000000 20000400  O09BFSS | 0BO9BFT1  OBOSBFT3  |... Ug..qg..si.-
l (00000010 0809BF75 0B09BFTT 0809BF79 00000000 Mo eWieiWieeeees
00000020 00000000  DODDODOD 00000000  OBOID221T  |...eewwn... 1.
00000030 0S096F7E  0000OOO0  0801D1CS  OBO9BFTD ({;...... AR Y.
¢ | 200000040 0809C129  0B0SCI2D  |0809C131  0BOSCI3S  JA..-A..1A..5A..
000000050 0809C139  0809CI3D  0809C141  0809CI45 (9A..=A..AA..EA..
000000060 0809C149  0809CI4D  0809C151  0809C155  1A..MA..QA..UA..
00000070 0809C159  0B0SCISD  0809CI61  0B0SC165 | YA..JA..aA..ed..
DO0000B0 0809C169  0BOSCIED  0B0SCITI  0809C1T5  |iA..mA..qA..uA.. "
— =
N e 2
: Connected via SWD.

: SWD Frequency = 1,8 MHz.

+ Connection mode : Normal.

+ Debug in Low Power mode enabled.

10:45:49 : Device ID:0nc44d

: Device family :STM32F74xF75x

10 2 : [Storyboard_STM32F746G_Discovery.bin] opened successfully.
10:48:52 : [Storyboard_STM337466_Discovery.bin] checksum : 0x6C60E25A

u
<

| Bebug i Low Power mode endbled. Pevice Dioxa8

Program the Storyboard STM32F746G_Discovery.bin file to the target platform
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LY
7 S1M3Z 51-LINK Utility = u A
File ) Edit View Target ST-LINK Extemal Loader Help
3 =4 E w { Cennect
Di ect CTRL+D
E Menory display Seonn i M32F74x F 75
Address: W Erase Chip CTRL+E ﬁ
E 1
rase Bank
Device Memory @ C Erase Bank2 bnionr
[Storyboard STM3Z  Erase Sectors...
Address - ~
003000000 - 8
—— Program & Verify..  CTRL+P k
t (03000010
07000020 Blank Check
0000030 Memory Checksum
¢ Em Compare device memory with [Storyboard_STM32F746G_Discovery.bin] t
4 | 2:03000050 Option Bytes... CTRL+B
[ E—‘ MCU Core...
| | e03000070 n
0000080 Automatic Mode... . :
! < Settings... > I
X [10:48:45 - ST Ferare version - vayzauss A
10:456:49 : Connected via SWD.
7 [10:46:45 : SWD Frequency = 1,8 MHz.
10:46:49 : Connection mode : Normal,
10:496:49 : Debug in Low Power mode enabled.
10:45:49 : Device ID:0x449
10:46:49 : Device family :STM32F 74x/F75x
=1 |10:48:52 : [Storyboard_STM32F 746G _Discovery.bin] opened successfully. -
10:48:52 : [Storyboard_STM3 7466 _Discovery.bin] chedksum : 0x6C60E25A
v
E v
Pebug in Low Power mode enabled. Device ID:0x443 | Core State : No Memory Grid Selected

5. Start the programming process

File Edit View Target ST-LINK External Loader Help

=] " AR AR R
S Memary dsplay Devie STMIZETax/F 5

Address: [mmmo v]ﬁm: 0x5C844 Data Width: | 32bits mm Rev?
Flash size Unknown

Device Memaory @ 0x03000000 :  File : Storyboard_STM32F746G_Discovery.bin
[Storyboard_STM32F746G_Discovery.bin], Fie size: 641092 B

Address 0 Download [ Storyboard_STM32F746G_Discovery.bin | * A
000000000 20000400
Stan address : | (x0B000000
{l | ©xao00010 0809BF75 — == - — |
e 7T F:e ;;uh : [C:Adevelop {_STM3ZF7456_Discoverybin| | Browse
‘esiication
0:d10000030 0809€F7B Wenly while programeming Vedily after programming
000000040 0805C1
€ 2| Chek 10 to progeam tasgel. I
- | 000000050 0809C139
I | 200000060 0809C149
b | @x0000070 0809C159 £ Rieset aites programming )
| 0:00000080 0808C169 Star ] v e
< - >
) o o TOToTT =
10:86:49 1 ST-LINK Farmware version @ V2124M11
10:45:49 : Connected via SWD.
7 |10:46:45 : SWD Frequency = 1,8 MHz.
10:45:49 : Connection mode : Normal,
49 : Debug in Low Power mode enabled.
49 : Device ID:0x449
49 1 Device family :STMI2F 74x/F75x
- 52 : [Storyboard_STM32F746G_Discovery.bin] opened successfuly. =
10:48:52 : [Storyboard_STM3 7466 _Discovery.bin] chedksum : 0x6C60E25A
b4
3 v
| Pebug in Low Power mode enabled. Device ID:0x443 [Core State : Mo Memory Grid Selected

Running the Demo

Now that the STM 32 board has been flashed, the Storyboard demos can be run.

1. Mount the SD card and copy the contents of the evaluation “demos’ directory to the SD card. Do
not create the “demos’ directory on the card, only copy the HomeAutomation-480 directory and
SB_App.txtfile.
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2.
3.

Unmount the SD card and place the card back into the target platform.

Reboot the target platform.

At this point the demo should load and be interactive via the touchscreen.

Importing the Demo into Storyboard Designer

To import the HomeA utomation-480 demo into Storyboard Designer:

1.

2.

6.

Start Storyboard Designer

Select “File” > “Import”

From the dialog select “General” > “Existing Projects into Workspace’
Browse to the “demos” directory and select “ Open”

The Projects area should now list the HomeAutomation demo, select Finish

Y ou now will have the HomeAutomation demo in your workspace

Creating Your Own Demo

Follow these steps to create your own demo in Storyboard Designer for the STM 32 target platform:

1.

2.

Create anew application with a screen resolution of 480x272.

Add content to your application

Simulate and test your application on the desktop to verify functionality
Insert the SD card in your system and mount it

Export your Storyboard application directly to the SD card

a.  Right click on the Application file (.gde)

b. Select “Storyboard Export”

c. Select “Export Storyboard Embedded Engine”

d. Under “Select export directory” deselect the “ Use same directory as selected model file” check-
box and select “Browse”

e. Browsetothe SD card and create a new directory for your application
f.  Select “Finish”

Edit the“SB_App.txt” file on the SD card and change the name of the application to load to be your
new application, including directory name and gapp file name.

Place the SD card into the target platform and reboot
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Chapter 38. Microchip

Experience multi-market demo applications built with Storyboard on your favorite Microchip platform.
Crank Software demo images showcase Storyboard's design and devel opment capabilities and the applica-
tion potential of popular platforms. Download [http://www.cranksoftware.com/demo_image/microchip]
the demo image that corresponds with your hardware, which includes everything you need to get and up
and running in minutes.

SAMAS5D2

Demo Details

Image Name: CrankSoftware Demo_sama5d2xplained.sdcard
Board: SAMA5D2 Xplained

Display: PDA TM4300B

Rendering Technology: Framebuffer

Demo Resolution: 480 x 272

Operating System: Linux

This demo image includes the following demos:

* |oT - Home Automation

» White Goods

* Medica
SAMAS5D2 with 7 inch Display

Demo Details

Image Name: CrankSoftware Demo_samaSd2xplained _7.sdcard
Board: SAMAS5D2 Xplained

Rendering Technology: Framebuffer

Demo Resolution: 800 x 480

Operating System: Linux

This demo image includes the following demos:

* |oT - Home Automation

* White Goods

* Medical
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Copying Image to an SD Card - Linux

To copy the demo imageto an SD card under Linux you first need to find the name of the attached SD card
located under /dev/. Y ou can then use the dd utility to copy the demo image to a4Gb (or greater) SD card.

dd i f="CrankSof t war e_deno_boar dnane. sdcard” of ="/ dev/sdX"' bs=1M

Creating an Image - Windows

To copy the demo image to an SD card under Windows you can use the Win32 Disk Imager utility.
1.  Specify theimage file to copy
2. Specify the SD card device

3. Click the Write button

1 % Win32 Disk Imager - O *
Image File Device

|D:,|"CrankDem0 Images,/CrankSoftware_demo_boardname.sdcard | Fy -

i Copy | (] MD5 Hash:
= Progress

g

ff Version:0.8.5 Cancel Read Exit h

g

Running the Image

Each demo image contains all of the software needed to boot and run the card on the supported devices.
Simply place the card in the appropriate SD card slot and power on the board. The cards will auto boot
into the Crank Software Demo Launcher.
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Chapter 39. Renesas

Experience multi-market demo applications built with Storyboard on your favorite Renesas platform.
Crank Software demo images showcase Storyboard's design and devel opment capabilities and the applica-
tion potential of popular platforms. Download [http://www.cranksoftware.com/demo_image/renesas| the
demo image that corresponds with your hardware, which includes everything you need to get and up and
running in minutes.

RZ/A1

Demo Details

Processor: ARM Cortex-A9

CPU Speed: 400 Mhz

Rendering Technology: Software

Operating System: Linux

This demo image includes the following demos:
* Home Automation

» White Goods - Washing Machine

Flashing the Image

To flash the Storyboard demo to the RZ/A 1 you will need to do the following:

1. Connect the JLink to the RZ/A1 board and your computer (USB)

2. Power on the RZ/A1 board

3. Unpack the archive to adirectory on your computer

4. Openthe RZA1 demo directory

5. Run the FlashHomeA utomationDemo.bat or FlashWashingM achineDemo.bat script

6. When flashed, the RZ/A1 will reboot and run the Storyboard demo
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Chapter 40. Linux

TI AM355 Starter Kit

The AM335x Starter Kit (EVM-SK) provides a stable and affordable platform to quickly start evaluation
of Sitara™ ARM® Cortex™-A8 AM335x Processors (AM3352, AM 3354, AM 3356, AM3358) and ac-
celerate devel opment for smart appliance, industrial and networking applications. It isalow-cost devel op-
ment platform based onthe ARM Cortex-A8 processor that isintegrated with options such as Dual Gigabit
Ethernet, DDR3 and L CD touch screen.

The following steps describe how to take a Storyboard sample and place it down on the TI AM 335 board.
It isassumed that the TI AM 335 board has been setup correctly running Linux and that it is connected via
aserial cableto either alaptop or desktop computer.

Step 1. Importing A Storyboard Sample

To import a Storyboard sample the user can right-click within the Navigator view and select Import or by
selecting Import Sample Project from the Application Model view.

File Edit View Mavigate Search Project Run  Animation W

 (wi] BOCEE U~-a-id~-3-%
[ Application Model 5% . . Navigator = g
5% -
Storyboard Projects

MNew Project from Photoshop Content

MNew Empty Project

E Import Sample Project i

Open Existing Project:

Inthe Select dial og expand the Storyboard Devel opment folder and select Storyboard Sample. (Thisdialog
box will be skipped if you selected Import Sample Project from the Application Model view.)
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#* Import O *

Select

Select an import wizard:

type filter text

» [ General

5 (= Install

» [ Remote Systems

» (= Run/Debug

w [= Storyboard Development
G 3D Medel (FBX, OBJ)
& ~Android Manifest
B Photoshop PSD File
2 Re-Import Photoshop PSD File
[y Steryboard Embedded Engine (GAPP)
#* Storyboard Sample

3 (= Team

@ < Back Mext = Finish Cancel

In the Import Sample dialog any sample can be used but for the purposes of this example the Trend sample
has been selected.

# |mport Storyboard Sample O *

Import Sample
Select Storyboard Sample and import destination

Storyboard Samples Description
Keywords: | This sample demonstrates how to
draw a trend chart graph using the
#* ScrollingLayers ~ the polygon render extension and
#* ScrollingTextEntry setting the data dynamically from
#* Storyboard|O Lua.
#* Thermostat
#* ThermostatlQ
#* Translation
#* TranslationUsinglD
#* Trend
#* VirtualKeyboard
v
Display samples without descriptions

C:/Program Files (x86)/Crank_Software_3.0/Samples/Trend/Trend.gde

Import Destination

Into Project: | Trend

@ < Back Mext = Cancel
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Step 2: Exporting A Storyboard Application

Once a Storyboard application is complete and ready to be placed on a target platform, it needs to be
exported from Storyboard Designer in a format that the Storyboard Embedded Engine can use. Right-
click the Storyboard application .gde file, located in the project folder in the Navigation View, and select
Storyboard Export > Export Storyboard Embedded Engine.

Steryboard Embedded Engine (GAPP)

Windows Standalone Launcher (EXE)

Storyboard Embedded Resource Header (C/C++)
Storyboard Compressed Package (SBP)

Mative Android Application (APK)

Export Storyboard Design Report

||

The Export Selection dialog is used to tell Storyboard Designer where to export the selected Storyboard
Application. Using the Select Transfer Method you can select if you want to export locally or remotely.
Selecting Filesystem and leaving the " Use same directory as selected model file" option checked will place
the data bundle for Storyboard Embedded Engine into the application's project directory. Deselecting the
option enables the data bundle to be placed in another location (e.g., USB drive, NFS mount, etc).

|5] .project
p A AemmeDmmls mda
New >

Open

Open With »
[® Copy
Paste
Delete

x

Move...

Rename...

Import...
Export...

Storyboard Export >
| Refresh

% L E

Show in Remote Systems view

O Storyboard Simulator
Run As >
Debug As »

Tasm s

TTEmREEDE
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#* Storyboard Application E

®

Create, manage, and run configurations

Name | AddressBoci gde

type filter et Storyboard

Exp L
Select Storyboard Application Model(s)

Projects Selected

OB 34_rendes_edtension || 9 AddressBockgde (Primary)
(3 addressBook

# fnimations

OB Circles

(3 FilesystemExplorer
# Gesture

B GraphingWithCanvas
(® imageRotation

Options

v [ Storyboard Application Expart Confi
[ AddressBockgde

Generate

piled lua

Configuration Location
(@ Weraipace () Project

Packagen Storybosrd Embedded Engine (GAPF)

¥ Select Transler Method

Transter: | Filesystem
Select export directory

[ Use same directory as selected model file
Output Directon:  C

ard_work:

%

Filter matched 2 of 2 items

@

Selecting SCP Transfer enables you to remotely connect to your target platform and transfer via SCP.

#* Storyboard Appl Export €

x

Create, manage, and run configurations

Name | AddressBookgde
type t Steeyboard Export Parameters. Expont Ressurces
w [ Steeybosrd Application Export Confit || Select Storyboard Application Model(s)

(5 AddresiBookgde Prejects Selected

T FilesystemExplorer.s

€ PlesystemErplore gde  AddressBook ~ || 9 AddressBock.gde (Primary)
LB Animations
0B Carcles
(5 FilesystemExplorer
B Gesture
(8 GraphingWihCanvas
U insgeRotation
& MultiTouchTracking

Options
£] Generate condensed output (will be less readable)
[ Generate precomgiled lua

Configuration Location
® Workspace () Project

¥ Select Packaging Method

Packager Storybosrd Embedded Engine (GAPF)

¥ Select Transfer Method

Transfer. | SCP Transfer

Presets

Select export directory

Output Address [ 172161199

User [reot

Password .

Output Directory ferark
Post Transfer Seript

[ Enecute sfter transfer
<
Filter matched 3 of 3 items

(7
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Step 3: Selecting The Storyboard Embedded Engine

The Storyboard Embedded Engineis the optimized runtime component that resides on the target platform
that interprets the data bundle to display the Storyboard application. The Storyboard Embedded Engineis
categorized by operating system, system architecture, and rendering technology.

All the supported Storyboard Embedded Engines are shipped with Storyboard and are located under the
Storyboard_Engine directory.

Note

For the purpose of this example, the Storyboard application and Storyboard Embedded Engine
will be exported to a USB drive.

To run the Storyboard application on the TI AM335 a Linux, Armle, OpenGL ES runtime is required.
Copy the linux-tiam335x-armle-opengles 2.0-obj Storyboard Embedded Engine and place it on the USB
drive along with the Storyboard application that was just exported.

linux-imxGyocto-armle-fodev-obj 7-02-21 419 PM  File folder
linux-imx6yocto-armle-opengles_2.0-ohj 21419PM  File folder
linux-imx33yocto-armle-fbdev-ohj 21419PM  File folder
linux-rzg1m-armle-opengles_2.0-waylan... 21419PM  File folder
linux-sama3d-armle-fbdev-chj 21419PM  File folder
linux-tiam333x-armle-fodev-obj 21419PM  File folder
linux-tiam333x-armle-opengles_2.0-ohj 21419PM  File folder
linux-tiam437x-armle-fodev-obj 21419PM  File folder
linux-tiam437x-armle-opengles_2.0-ohj 21419PM  File folder
linux-tij6-armle-fbdev-obj 21419PM  File folder
linux-tij6-armle-opengles_2.0-ohj 7-02-21 419 PM  File folder

Step 4: Configuring The Target Platform

The USB drive with the Storyboard application along with the correct Storyboard Embedded Engine can
now be gjected from the laptop/desktop and connected to the TI AM335.

The following commands are to be executed within the serial terminal connected to the TI AM335.
Logintothe TI AM 335 and mount the USB drive:

[ ogi n: root

nount /dev/sdal /mt/usb

Now, the Storyboard SB_PLUGINS specific environmental variable and an addition to the
LD _LIBRARY_PATH environment variable need to be made:

export SB PLUG NS=/ mt /usb/ | i nux-tianB35x-armn e- opengl es_2. 0- obj / pl ug-
i ns

export LD LI BRARY_PATH=/ mt / usb/ | i nux- codesourcery-arm e-open-
gl es_2.0-0bj/lib:$LD LI BRARY_PATH

Step 5: Running The Storyboard Application

With the needed environmental variables now set, the next step is to run the Storyboard application by
passing it to the Storyboard Embedded Engine.
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Linux

/ mmt /usb/1i nux- codesourcery-armn e-opengl es_2. 0-obj/ bin/sbengine /mmt/
usb/ st oryboard_export/trend. gapp

Raspberry Pi

The easiest way to get the Raspberry Pi up and running with a Storyboard application is by using the
following steps:

1

Follow the steps in the "Getting Started with NOOBS" video from the Raspberry Pi website to get
the Pi up and running with the Raspbian OS. NOTE: Configure Raspbian to boot to the console not
the windowing system.

https.//www.raspberrypi.org/hel p/noobs-setup/

Use the linux-raspberry-armle-opengles 2.0-obj runtime located in the Storyboard Engine dir of
your SB installation

Place the SB Pi runtime on the hardware.

Before executing the Storyboard runtime, the following environmental variables need to be setup.
This example assumes the runtime and application were placed in a/crank dir

export SB_PLUGINS=/crank/linux-raspberry-armle-opengles 2.0-obj/plugins

export LD_LIBRARY_PATH=/crank/linux-raspberry-armle-opengles_2.0-obj/lib:
$LD_LIBRARY_PATH

Execute the runtime with mouse and keyboard support:

[crank/linux-raspberry-armle-opengles 2.0-obj/bin/sbengine -vv -oscreen_mgr,swcursor -odev-in-
put,mouse=/dev/input/event0,kbd=/dev/input/eventl /crank/your_sb_app.gapp
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Chapter 41. Release Notes 6.2

New Features and Functionality

* Storyboard Engine ported to ITRON operating system.

» Storyboard 10 over TCP/IP has been introduced as a native functionality available on target platforms
where TCP/IP connectivity is part of the standard configuration. This means that you can now send and
receive Storyboard events over the network.

» The Luaaction has been enhanced to better support Lua object oriented programming techniques. Lua
object modules can be referenced directly now as callbacks further encapsulating the context of execu-
tion and removing the need for some boilerplate glue logic.

* Fill and rectangle render extensions now have a corner radius property for rounded rectangles. This
feature can be used to help reduce the memory or storage footprint by replacing images that may have
been used for the same visual effect.

* For some shadowed scenarios where arounded rectangle may not offer enough visua appeal nine-dlice/
nine-patch images can be used. Nine-patch images can now be rendered directly from flash and rotated
using no additional memory for a scalable Ul component and can be compressed as RLE for additional
memory savings.

» Storyboard Designer's now includes the ability to turn performance logging and execution tracing on
and off from the IO Connector. When coupled with the TCP/IP Storyboard transport this creates some
very powerful remote analysis possibilities.

» The performance log viewer includes event data plotting and visualization tools that allow you to look
at the data gathered in performance trace logs and put it into context with triggering events and screens
of execution.

» Redraw time, CPU consumption and Memory Usage information is plotted on platforms where this
information is available.

L]

Individual animation variables can be plotted as they change over time.

 Specific problem solving tasks are made easier with pre-configured data plots.

L]

Statistical plotting functionality allows users to create their own plots by extracting metrics that are
relevant for their areas of investigation.

» A performance Lua API has been added that alows user applications to inject data markers and trace
points into the performance log. Coupled with the plotting and visualization this can put user code
execution in context of other metrics being considered.

* New agorithmsfor software rendering scaling and rendering operations resulted in a 50% reduction of
dynamic memory consumption when these operations are used independently.

» The compare and merge operations on Storyboard Designer projects are more consistent and three way
comparisons with source control systems (git/svn) are faster.
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Designer

The Find References action is now partnered with a find that will search for the selection within other
files of the project. Useful for finding model and image referencesin Luafiles.

Component creation will now allow you to convert the original component source to acomponent itself.
Copying and pasting a component within a project will maintain that component's relationship as a
component for future updates.

The animation preview now supports looping of the animation that is being previewed and limits the
preview to the frames that will be shown by the runtime.

All animation step variable keyswill beincluded inthe refactoring operationsthat occur when the names
of variables or model objects are changed.

Drag and Drop of model content now maintains consistent z-order.
Direct inline text editing uses the correct font and display.

Photoshop import and re-import does a more accurate job representing multi-line text and text with
alignment attributes where it is possible to do so.

The C/C++ Event Header can now be built from the command line.

Engine

Layer and table scrolling can now be dynamically enabled/disabled through the new scroll_enabled
attribute or grd_scroll_enabled variable.

Tableresize operations will no longer reset the current scroll offset unless the scroll offset would result
in the data not being visible.

Scrolling operations are smoother and snapping takes advantage of the direction to ensure that snapping
operations occur to the right context boundary.

OpenGL rendering quality improvements:
« Alphalayer blending blends smoothly over the full apha value range.

« 3D model camera settings (Z in particular) properly show the model.

Single pixel offset incorrect for certain rectangles.

Custom shaders with UV wrap don't need -oresource_mgr,image_block size=-1

« Removed custom shader requirement for -oresource_mgr,image=-1,font=-1 option
« Proper format support for the GL_BGRA_EXT

Logging and verbosity can now be redirected over an SBIO channel as events.
Performance logging filename options now support appending, date and time stamps.
The fbdev software render manager allows the selection of framebuffers to render to.

Android and Windows will correctly restore themselves after coming back from sleep.
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Lua Scripting

* A new Lua APl has been added to allow controls to be resized or moved in a relative sense using the
same anchoring functionality available in Designer when working interactively. Scale controls with a
single command without having to hit x/y/width/height values independently.

Behavioural Changes and Deprecations

» A new font-manager option, -ofont_mgr,linegap has been introduced to disable the linegap offset that
Storyboard Engine inserts with certain fonts (notably Noto). This option is disabled by default to main-
tain compatibility with the current Storyboard Engine, but will be enabled by default in the next major
version of Storyboard.

* A new model-manager options, -omodel_mgr,block_shio_sends has been introduced that will adjust the
blocking behaviour of Storyboard Engine's SBIO send operations. The default configuration is to not
block sending callsfrom the Ul asthat has the effect of potentially deadlocking the Ul, however clients
can revert the behaviour to the older behaviour by indicating that sends should be blocked.

» Multi-touch event compression enabled by default. This option should have noill effect on clients but
an option to remove all input event compression added

Known Issues

» OpenGL rendering clients should see an improvement in visual quality for the 6.2 release but that im-
provement comes at the cost of more GLSL shader operations.

« Some clients may observe a longer load time or a dight degradation in performance depending on
the sophistication of their GPU technology.

* Dynamicinjection is used on the shaders and patterns such as:
» gl_FragColor.r =grd_c r;
e gl_FragColor.g=grd _c g;
» gl_FragColor.b =grd_c b;
» gl_FragColor.a= col.g;
« May require conversion to the style of:
e gl_FragColor = vec4(grd c r,grd ¢ g, grd c b, col.a);

* Direct editing of clipped, multi-line, wrapped or ellipsis text will not show the cursor in the correct
location.

* Starting and stopping and appending results to the performance log may produce unusual display plots.

» Animated GIFs consume memory for each frame that is rendered and the frames can't be incrementally
|oaded making them poor choices for limited resource targets.

» TheMetricsView doesnot report on all static consumers of memory including the display framebuffers,
canvas and external render extensions and rich text.
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» Debugging Luaon Linux systems may not work through the one click launcher, but the debugger con-
nection may need to be launched before the main application.

» Some exceptionally large Luafiles may identify as corrupt and not show properly in the outline.
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Chapter 42. Release Notes 6.1

New Features and Functionality

» Text shaping for complex scripts has been added as anew plugin and is supported on MacOS, QNX and
most Linux platforms that use FreeType as their font manager. This allows complex text scripts such
as Thai to be properly rendered without the use of third party commercial integrations to Storyboard
Engine:

« https://en.wikipedia.org/wiki/Complex_text layout

» A new text overflow option that enablesindividual character wrapping has been added to the Storyboard
text render extension.

The Performance Log Editor (for .plog files) has received a makeover. It isfaster to load, handles large
log files more capably and re-organizes the information presented to allow you to dig into issues more
effectively. It'sjust way better!

 Support for 9-patch (9-slice) images that can be loaded directly from flash further reducing the dynamic
memory requirements for scalable Ul's on embedded platforms.

* A number of enhancements have been made to for deep embedded C/C++ application developers using
the C Callbacks action feature and the Storyboard API.

« The export is available directly in the context of the standard export dialog, not just as a standalone
exporter.

« Model objects such as controls and layers that are going to be used within C/C++ code can be given
symbolic namesin their propertiesthat can be used to isolate changesto C/C++ code asthe application
Ul isrefactored. Look for this new label in the properties panel.

e The Storyboard API has been enhanced with new accessor functionsthat makeit easier to read, write
and manipulate variable values from the Storyboard Engine. We also took the opportunity to clarify
the previous API's with new data types that add absolute clarity to how memory and resources are
to be managed through this API.

Storyboard Designer

» Exporting has gotten awhole lot wiser and faster too! Exporting the Storyboard model and resourcesto
afilesystem or through an SCP network transfer now has the option of only pushing changed content
which significantly improves round trip time for large projects. No more checking slack while your
project downloads and launches!

» The Copy Path command can be customized in the preferences to use single quotes rather than double
quotes to match project coding standards. The command has been made accessible as a keyboard short-
cut (Ctrl+Alt+C Windows/Linux or Cmd+Option+C Mac) and if you have multiple objects selected
will create paths for each entry onto the clipboard.

 Launching the Storyboard Simulator was always accessible from within a model editing environment
via Ctrl+L keyboard shortcut, but that has been expanded to a new shortcut available when working in
Luafiles: Ctrl+Alt+L on Windows/Linux and Ctrl+Cmd+L on Mac
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Photoshop file import will generate font variables that are more aligned with the origina font names
rather than the name of the substituted font.

Resources added to the export configuration can be removed rather than just excluded.
Resizing an application will now propagate changesto all of the Design States.
Import time for 3D model filesin OBJformat has been reduced significantly.

Reduced typing input delays that occured on certain user interactions.

Storyboard Engine

Layer variable resolution (${layer}) has been extended to a few locations where it was previously not
available, namely scrolling, animations and the Lua API.

Order of magnitude performance improvements for non-latin, unshaped, text rendering.
Invalid UTF-8 character content for text content no longer causes rendering delays.

Storyboard Virtual Filesystem (SBVFS) now supports multiple filesystem roots providing more flexi-
bility for resource storage and optimizing development time using minimal flash updates.

Lua Scripting

Thegre.get_string_size APl now allows you to get the bounds of wrapped text using the same breaking
and wrapping algorithms that the render extension uses. Use this new API instead of hand-crafting your
own text breaking algorithm in Lual

Performance improvements align the costs for set_data, set_value, set_control_attrs

The GRE DOM interface (libgre-plugin-luagredom plugin) has been enhanced with additional API ex-
posing common operations (set/get position, bounds, visibility).

Inline editor documentation for GRE DOM and GRE Canvas functions.

Code completion shows al functions available from files in the scripts directory.

Behavioural Changes and Deprecations

Variables bound to the previous text wrapping option (wrap) will be automatically upgraded to the new
overflow option introduced in Storyboard 5.3. Older runtime files (GAPP) will continue to work as
expected but new files generated starting with 6.1 will only use the overflow option in the export. If
wrapping was dynamically controlled as a variable then the model load into Designer will unbind this
variable since the wrap property is no longer supported using the same variable parameters.
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Chapter 43. Release Notes 6.0

New Features and Functionality

Standal one Storyboard application file compare/merge utility included with Storyboard to support con-
tinuous integration and automated build workflows.

Dark Ul theme support for the Storyboard Designer devel opment environment.

The new Resource Export configuration editor allows fine grained control over how resources are ex-
ported and managed for embedded targets. Used with the new Project Metrics view, this replaces the
previous export control in the Simulator/Export dialog.

The new Project Metrics view allows application devel opers to understand the full memory and storage
costs associated with their application as it is being designed. The Project Metrics works hand in hand
with the new Resource Export configuration editor to show the different costs associated with various
target deployment scenarios ranging from SW rendering/RT Exec to OpenGL/RTOS deployments. This
isapowerful tool for the specialized activity of embedded application deployment.

Design States offer a brand new way for application developers to see how their application will look
in different scenarios. A perfect compliment to the existing screen-based organization states of an ap-
plication's user interface, design states show you how a particular screen will look at different times
based on changes caused by animations or external data. A great tool to visualize effects that occur in
multiple screen contexts!

Storyboard hasrevamped itstrangl ation and internationalization functionality to better addressthe needs
of application developers and align with industry standard practices. The new Text Tranglation view
shows what text content has been translated, what that translation value is and includes hints related to
the correct visibility of the text. To extend translation to internationalization and some light theming
support, users can now add additional variables such asfonts, point sizesand control metricsasattributes
to be changed when languages change. Storyboard Engine supports this new functionality via a Lua
module that allows fast and easy application language customization using the same tranglation text
sources asin Designer.

Storyboard 6.0 introduces an optimized OpenGL scene graph renderer. Thisisacomplete re-engineering
of the Storyboard Engine rendering pipeline to interface more optimally with high-performance 3D
GPU technology in more configurations on more hardware platforms. In some scenarios, performance
improves by up to 150%!

Storyboard Lite Engine is a memory footprint reduced version of the Storyboard Engine specifically
targeted at resource (memory and flash limited) constrained embedded target hardware platforms. In
addition, the standard performance optimi zati on tuning that occurswith each Storyboard Enginerel ease,
this configuration has been created with an eye to optimizing execution for low memory systems. A
direct to C callback API alows developers to simulate environments with Lua and replace that func-
tionality with compiled C code on target. The Resource Export configuration and the Project Metrics
view have been specifically organized to give developers the insight they need to tune a Storyboard
Lite Engine deployment.

A feature scalable user interface has been introduced to Storyboard Designer to provide a common Ul
development tool that easily adaptsitself to enable only those features available on your target platform.
Thefeature sets allows devel opersto create rich multi-touch or gesture-based applicationsthat leverage
advanced 3D graphics and multimedia capabilities of OpenGL Storyboard Engine platformsin the same
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environment as they would create svelte and beautiful user interfaces for the more resource-constrained
Storyboard Lite Engine platforms. One platform environment supportsit all!

General

New Scrolling Functionality

« New scroll stop/cancel action

< New auto scroll detected trigger event

« Unified table cell and pixel gesture-based scrolling for tables

» Alignment option for table and layer scrolling

* Animation engine based auto scroll

» Improved experience for overlaid scrolling table and layers

Named data changes allow many variables to be set at once in a re-usable manner
Text and Rich Text recognize U+200B character as a zero width break character
New C Function callback action and API for use with Storyboard Lite Engine

Exported C/C++ Headers contain model file and build details

Storyboard Designer

Performance logs now contain build and release information

Performance logs now contain animation trace information

Search for and count image referencesin model from the Images view
Actiong/Variables/Render Extensions are now grouped in the Application view
Hotkey bindings for fill horizontal, vertical, container commands

Copy/Paste of controls and groups no longer insert an automatic position offset

New model elements are automatically selected as they are created

Unlocking a child control/group will prompt to unlock the parent layer if locked
Storyboard Designer renders previously unsupported OTF/TTF fonts (NotoSansCJK)
10 Connector event generation view can be opened to a floating window

Command line utility for resizing Storyboard applications

Storyboard Engine

Lua APl Enhancements

Callback context contains FQN of what isinvoking the call in active_context
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 Storyboard IO channel name available using gre.env(“greio_channel”)

* New gre API constants for alignment TOP CENTER BOTTOM LEFT RIGHT
» Symbolic API for alignment gre.get_alignment()

» Symbolic API for alpha as a percentage gre.get_alpha()

* Inbound and outbound events are now generated on multi-touch interfaces

* Inbound and outbound events are now delivered to all children/layers affected

* Screen Path screen transition arguments for top/bottom directions have been changed to match the doc-
umentation, they were previously reversed.

» BEvents bound to variables will now be delivered to the layer of the context if oneis applicable.
* New Storyboard Engine API

« Function callback for easier diagnostic logging

» Enhanced model API for use with C Callback action.
» Image Load Manager

« Aninterface has been created to allow plugins to add their own discrete image format loaders or to
override the internal image loaders.

» Font Manager Plugin
e Select TrueType or Bitmap or Monotype rendering using the same engine
« Dumping all font resources (gre.dump_resource) will now completely drop the font from memory
instead of holding a cached reference. This reduces memory overall, but can have an impact on per-
formance if the font needs to be rel oaded.
» Comprehensive and efficient 16 bit display rendering support
« Designin 32bit with target content export in 16hit for storage savings
« Mixed mode 32bit backing and 16bit display configurations available
* Memory Management

« Discontinuous heap management and engine specific memory management

« Model memory footprint was reduced by an average of ~16%, and as high as 42% reduction in some
areas

Behavioural Changes and Deprecations

» The multi-touch events mtXmove, mtXpinch and mtXrotate have been removed and replaced with mt-
move, mtpinch and mtrotate events containing a data payload.

» The Luaargument context no longer references context_target, that value has been replaced with anew
variable active_context that isthe FQN of the object that isinvoking the Lua action.
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The second argument to Lua callback functions was deprecated in Storyboard Engine 2.x and has now
been removed entirely.

When using C/C++ resource exports, all Luafileswould be loaded. Now only those files in the scripts
directory itself are loaded.

Storyboard Engine command line option changes:
 -orender_mgr,rotated=[90|180j270] changed to -orender_mgr,rotate=[90|180|270]

« Thedisplay render manager option now complimentsthe fb option to help specifically identify which
display index should be used.

Storyboard Engine linux-*-fbdev has been replaced by the generic linux-*-swrender
Storyboard Engine win32-x86-win32 has been replaced by win32-x86-swrender
When using an animated Gl F, an unbounded resource manager image cache configuration must be used

Storyboard Designer no longer supports the import and conversion of Storyboard model files prior to
version 4.x. Thesemodel files can be converted with any earlier version of Storyboard Designer ranging
from 4.0 - 5.3. Contact support@cranksoftware.com for more assistance if required.
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Chapter 44. Storyboard Licensing

Storyboard includes several third party royalty free open source software components. A description of the
third party components, their licenses and the context of their use within Storyboard islocated on the Sto-
ryboard Product Licensing [http://www.cranksoftware.com/product-licensing] page locatedat ht t p: / /
www. cr anksof t war e. com product-1i censi ng.
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