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Fundamentals

Recipe 1.1: Save to and Restore from the Registry

Problem Description

You want to write some application settings to the registry and restore them
when your application launches again.

The Recipe

The following configuration is required for this recipe:

Namespaces used:
Osp::App, Osp::Base

Header files to #include:
FBase.h, FApp.h

Required libraries:
FBase, FApp

Required privilege level:
Normal

Required privilege groups:
None
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The application registry is where you store the application state. This may
include application settings such as user preference information, the current
player status in a game, or configuration information that you don’t want the
user to have to re-enter each time the application is run. So, for example, if the
user is several levels into a complicated game, they don’t want to start all over
again if they quit the application and open it again later. By storing the game
state in the registry, an application developer can let them resume their game
playing at the point they chose to stop.

In this recipe we’ll demonstrate how to write values to and read them from
the registry. Our example is a very simple currency application that provides
up-to-date currency exchange rates for the UK pound against the US dollar
and euro. We use the application registry to store the last known euro and dol-
lar exchange values and the time that these values were last updated.

The recipe consists of the following steps:

1. Set up the initial values for our registry entries.

2. Read each entry from the registry. If the entry does not exist, create it.
3. Restore our application state from the registry entries.
4

. Write the updated entry back to the registry when the application is
about to terminate.

The 2App: :AppRegistry class contains the methods to read from and
write to the registry. In our class AppRegistrySample we read from the reg-
istry in the application’s OnAppInitializing method, which is sent a refer-
ence to the application’s registry:

bool
AppRegistrySample: :OnAppInitializing (AppRegistry& appRegistry)
{

// The keys for each registry entry
String DollarKey ("LastDollarValue") ;
String EuroKey ("LastEuroValue") ;
String DateKey ("DateUpdated") ;

// Set up initial values for our registry entries
double DollarValue (1.53);
double EuroValue(1l.17);

// Set the default date value to be the current time
DateTime dateUpdated;

SystemTime: :GetCurrentTime (dateUpdated) ;

String currentDateString = dateUpdated.ToString() ;

result r;

// Read the last known value of each setting from the registry
// If the registry entry does not exist, create it

r = appRegistry.Get (DollarKey, DollarValue) ;

if (r == E_KEY_NOT_FOUND)
{
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appRegistry.Add (DollarKey, DollarValue) ;
}

r = appRegistry.Get (EuroKey, EuroValue) ;
if (r == E_KEY_NOT_FOUND)
{
appRegistry.Add (EuroKey, EuroValue) ;

}

r = appRegistry.Get (DateKey, currentDateString) ;
if (r == E_KEY_NOT_FOUND)
{
appRegistry.Add(DateKey, currentDateString);

}

// Save any updated data to the registry
r = appRegistry.Save() ;

1o

The first time the application is run the AppRegistry will already exist but
will be empty. It’s your responsibility to add registry entries. Each registry
entry has a key —a String that identifies it — and a value — which can be either
of type String, int or double. In our example we store the last known dol-
lar and euro exchange rate as a double and the time that these values were
last updated as a String converted from a DateTime value.

To read from the registry we use the AppRegistry: :Get () method. If
this returns a E_KEY_NOT_FOUND error, we create the registry entry with
AppRegistry::Add(), setting it to our default value. Then we store these
values in our internal data structure and use this to restore our application
state. In our case we display a form with the values read from the registry, as
shown in Figure R1.1.

Currencies: British Pound

Euro Rate:
117

Dollar Rate:
1.53

07/28/2010 11:29:39

Figure R1.1 We store the last known exchange rates and the time
they were last updated in the application registry.

When the application is about to terminate, your application’s OnApp-
Terminating () method will be called with a reference to your AppRegistry
passed as a parameter. In this method you should update your registry entry
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with the current values. In our example, we’ll update the registry entries for
the current exchange rate and the time this information was last updated:

bool
AppRegistrySample: :OnAppTerminating (AppRegistry& appRegistry,
bool forcedTermination)
{
String DollarKey ("LastDollarValue");
String EuroKey ("LastEuroValue") ;
String DateKey ("DateUpdated") ;

result r;

// Write the current settings out to the registry
r = appRegistry.Set(DollarKey, mDollarRate) ;
if (IsFailed(r))
{
// Handle error condition

= appRegistry.Set (EuroKey, mEuroRate) ;
f (IsFailed(r))

~ PR

// Handle error condition

}

r = appRegistry.Set (DateKey, mDateUpdated) ;
if ( IsFailed(r))
{

// Handle error condition

}

// Make sure the changes are written out to persistent storage
appRegistry.Save () ;

return true;

We update our registry entries with the AppRegistry: :Set () method.
Notice that at the end of the method we call AppRegistry: :Save (). This
ensures that our updated registry entries are written to persistent storage. Our
registry entries are now up to date, ready to restore our application the next
time it is launched.

Hints, Pitfalls, and Related Topics

The application registry should be used for storing application settings and
similar state information, not for larger amounts of data that should either be
stored in a File or Database object, as provided by the ITo namespace.

File is useful for storing large blocks of information that will generally be
written out and read back into memory in one block. A Database object is a
SQLite database that is useful for storing information that you want to search
through and update easily.
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Recipe 1.2: Use Error Handling in bada

Problem Description

bada does not support the standard C++ exception handling mechanism.
However, you need to catch and handle exceptions, which you can do by ex-
ploiting the mechanisms built into bada.

The Recipe

The following configuration is required for this recipe:

Namespaces used:
N/A

Header files to #include:
N/A

Required libraries:
N/A

Required privilege level:
Normal

Required privilege groups:
None

The content of this recipe is not related to any specific namespace. What we
describe here is rather a generally valid concept and describes the way in
which bada handles exceptions. The reason for this speciality lies in the fact
that the bada SDK was designed with optimised runtime efficiency in mind.
Most of the standard C++ was applied. However, the bada SDK does not com-
ply with standard C++ exception handling. Although this is a very convenient
and well-proven technique, it is also very heavyweight and resource intensive.
The bottom line is: bada is for mobile devices, which are embedded devices
that are resource restricted compared to desktop computers. Hence, program-
ming for these devices should also be treated differently. That is why in bada
there is no standard C++ exception handling.

The exception handling in bada was designed to be extremely lightweight and
simple. To realise this, a specific type was defined that is called result. This
result type holds information about exceptions that have occurred and can be
queried accordingly. Many different values are defined for describing the poten-
tially occurring exceptions. Later in this recipe we give a list of these values.

The most common way to make use of the result type inbadais to useitasa
return value for relevant methods. The bada API that opens up the SDK
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to developers makes intensive use of this result type return value to allow for
exception checking. Just to mention one example here: the Camera class of the
Osp: :Media namespace provides the StartPreview () method thatis defined
as follows:

result

Osp: :Media: :Camera: : StartPreview (
const Osp::Graphics::BufferInfo* pBufferInfo,
bool previewedData = false
)8

This method starts displaying the preview image from the camera device. If
pBufferInfo is null, no preview image will be displayed. If previewed-
Datais true, previewed image data comes to the ICameraEventListener-
: :OnCameraPreviewed () method periodically based on the frame rate, oth-
erwise the callback will not be invoked. The default value of previewedData
is false. Interesting for this recipe is the return value which is of type re-
sult to model potentially occurring exceptions. The exceptions that can hap-
pen in this method are summarised in Table R1.1.

Table R1.1 The error codes that can be returned by the call to Camera: : StartPreview

E_SUCCESS The method was successful

E_INVALID_STATE This method is invalid for the current state of the camera

E_UNSUPPORTED_FORMAT | The specified format is not supported

E_DEVICE_BUSY The device cannot be approached because of other
operations

E_DEVICE UNAVAILABLE | The device is unavailable

E_DEVICE_FAILED The device operation failed

E_OUT_OF_MEMORY There is insufficient memory

E_PRIVILEGE_DENIED The application does not have the privilege to call this
method

An example of how to make use of this exception handling in bada is high-
lighted in the following code snippet:

result r =E_SUCCESS;
// Let's assume we have a constructed pCamera object of type Camera*
r = pCamera->StartPreview(null, false);

if (IsFailed(r))
{

// process the error condition

// continue normally
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Another use of bada exception handling takes effect when a method already
returns some other value or data type. In that case we cannot make use of the
result return type directly. For this case, bada offers the static method Get-
LastResult (), which returns the last exception or the result set with the
SetLastResult () method. This value is unique per thread and persists
until SetLastResult () is called for that thread again. To get more expres-
sive error messages the error code held by the result type can be translated
in statements which are predefined in the bada SDK. The translation happens
by invoking the static GetErrorMessage () method, which returns a char*.

To show an example we stick to the Camera class and present another
method that already returns a type other than result. The method is called
GetSupportedPreviewResolutionListN (), which returns a list of di-
mensions representing the supported camera resolutions. If null is returned,
an exception occurred. The method has the following signature:

Osp: :Base::Collection: :IList*
GetSupportedPreviewResolutionListN (void) ;

An exception occurring within this method can be handled by the GetLast
Result () method, which we show in the following code snippet:

result r =E_SUCCESS;

// Let's assume we have a constructed pCamera object of type Camera*
Osp: :Base::Collection: :IList* pList = null;

pList = pCamera->GetSupportedPreviewResolutionListN() ;

if (pList == null)

{ r = GetLastResult();

AppLog ("Operation failed with error: %s", GetErrorMessage(r));
// Continue with further necessary actions

Predefined bada error codes are listed in Table R1.2 with a description of
when they are returned.

Table R1.2 bada error codes

Error code Description

E_ADDRESS_CHANGED The network address has been changed externally
E_ALREADY_BOUND The target is bounded to another source
E_ALREADY_CONNECTED The target is connected to another source
E_ALREADY_OPENED The target is already opened

(continued)
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Table R1.2 (continued)

Error code

Description

E_AUTHENTICATION

The authentication request fails

E_CONNECTION_BUSY

The connection is busy, so cannot process the new
request

E_CONNECTION_FAILED

The connection to the specific destination fails

E_CONNECTION_RESET

The connection is reset while the other thread is still
working on it

E_DATA_ NOT_FOUND

The requested data does not exist

E_DATABASE

The underlying database system has raised an
exception

E_DECODING_FAILED

The decoding operation has failed

E_DEVICE_BUSY

The device is processing the previous task, so
cannot process the new one

E_DEVICE_FAILED

The device fails for an unknown reason

E_DEVICE_INCOMPATIBLE

The device does not support the specific request

E_DEVICE_UNAVAILABLE

The device is not installed, or not answering at all

E_DHCP

General DHCP exception

E_DNS

General DNS exception

E_DNS_NOT_FOUND

DNS cannot resolve the requested address

E_EFFECTS_DISABLED

Effects being played on the current haptic device
have been disabled

E_EMPTY BODY

A body is empty

E_ENCODING_FAILED

An encoding operation has failed

E_END_OF_FILE

An end of the file or an end of the stream has been
reached unexpectedly during an input operation

E_FDN_MODE

The application has tried to call with a number that
is not allowed in FDN mode, while the FDN mode is
enabled

E_FILE ALREADY EXIST

An attempt to create the file denoted by a specified
pathname has failed

E_FILE_NOT_FOUND

An attempt to open the file denoted by a specified
pathname has failed

E_GROUP_NOT_FOUND

A required group does not exist

E_HOST_NOT_FOUND

The destination host is not found

E_HOST_UNREACHABLE

The destination host is unreachable

E_ILLEGAL_ACCESS

The user does not have proper permissions
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Error code

Description

E_IN_PROGRESS

The application requests an operation that is in
progress

E_INACCESSIBLE_PATH

The return type is supposed to be file path, but the
path is not accessible to the application

E_INIT_FAILED

Initialisation has failed

E_INSTANTIATION_FAILED

An instantiation has failed for a particular reason

E_INSUFFICIENT_PRIORITY

The haptic device priority is lower than that of the
current effects being played, belonging to another
device instance

E_INTERRUPTED

The requested operation cannot continue because
of an interruption from another thread

E_INVALID_ACCOUNT

The account configuration is invalid

E_INVALID_ADDRESS

The given address is invalid or not suitable for a
requested operation

E_INVALID_ARG

A combination of passed information is not valid for
performing the requested operation

E_INVALID_CONDITION

A combination of passed information is not valid for
performing the requested operation

E_INVALID_CONNECTION

An operation has requested an invalid connection

E_INVALID_CONTENT

The content is invalid

E_INVALID_CONTEXT

The context is invalid

E_INVALID DATA

The requested (given or referenced) data is invalid

E_INVALID_ DOMAIN

The requested (given or referenced) domain is
invalid

E_INVALID_ENCODING_RANGE

An indicated string contains code pointing outside
of the bounds set by the specified character
encoding scheme

E_INVALID_FORMAT

The specified input has an invalid format

E_INVALID_ KEY

The specified input has an invalid format

E_INVALID_OPERATION

The current state of the instance prohibits the
execution of the specified operation

E_INVALID_PROXY

The proxy address is invalid

E_INVALID_SIM_STATE

The SIM is not in a proper state for processing the
requested operation

E_INVALID_SERVER

The DNS request goes to an invalid DNS server
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Table R1.2 (continued)

Error code

Description

E_INVALID_SESSION

The relevant session is invalid

E_TINVALID_SOCKET

The socket that is responsible for the application’s
request is invalid

E_INVALID_ STATE

An instance is not in a valid state

E_INVALID_TRANSACTION

The relevant transaction is invalid

E_IO

An exception has occurred during input/output
(I/0O) operations. This is a general exception
produced by failed or interrupted 1/0 operations

E_KEY ALREADY EXIST

A specified key already exists

E_KEY_NOT_FOUND

A required key does not exist

E_LANDMARK

An error related to handling landmark has occurred

E_LIBRARY_NOT_FOUND

A specified library does not exist

E_LIBRARY NOT_LOADED

A specified library is not loaded

E_LINK

A link error has occurred

E_LOCATION

A Location API-specific error has occurred

E_LOCATION_SERVICE

An error related to handling service provider
requests has occurred

E_LOCK_FAILED

Locking (or unlocking) has failed inside the logic, so
synchronous operation cannot be guaranteed

E_MAX_EXCEEDED

The defined limit is exceeded

E_MISSING_INPUT

One or more of the required input has not been
provided

E_NETWORK_FAILED

General network exception

E_NETWORK_UNAVAILABLE

The network is not enabled

E_NOT_A MEMBER

The operation is permitted only for members and
the current user is not a member

E_NOT_PAIRED

Bluetooth pairing is not established

E_NOT_RESPONDING

The target is not responding

E_NUM_FORMAT

The specified string does not represent a valid number

E_OBJ_ALREADY_EXIST

The specified instance already exists

E_OBJ_NOT_FOUND

The required instance does not exist

E_ON_INITIALIZING

A request occurs while the target is still initializing

E_OPERATION_CANCELED

The operation is cancelled explicitly

E_OPERATION_FAILED

The operation fails for a particular reason
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Error code

Description

E_OUT_OF_MEMORY

The memory is not sufficient to perform the
requested operation

E_OUT_OF_RANGE

The internal state of the current instance reaches
the valid range

E_OVERFLOW

The operation has caused an overflow

E_PAIRING_FAILED

The requested Bluetooth pairing fails

E_PARSING_FAILED

The parsing of some sort of content failed

E_PRIVILEGE_DENIED

An application invokes an API without a proper
privilege

E_READ_ONLY

A write operation is requested for an instance in
read only mode

E_REJECTED

The operation is rejected by a remote site

E_RESOURCE_UNAVAILABLE

The required resource is currently unavailable

E_RIGHT EXPIRED

The right to get served has expired

E_SECTION_ALREADY_ EXIST

The specified section already exists

E_SECTION_NOT_FOUND

The required section does not exist

E_SERVER

A server tells the device that operation failed for
some reason. A detailed message will be followed
by the error code and an error message

E_SERVICE_BUSY

The dedicated service module is too busy to handle
another request

E_SERVICE_LIMITED

The specific service is restricted by policy

E_SERVICE_LOCKED

The service is locked

E_SERVICE_UNAVAILABLE

The dedicated service is not available

E_SESSION_DEACTIVATED

The base session is deactivated while still being used

E_STORAGE_FULL

The storage is full

E_SYMBOL_NOT_FOUND

The specified symbol is not found

E_SYNTAX The input statement does not confirm to the specific
syntax
E_SYSTEM A failure has occurred in the underlying system

E_TABLE_NOT_FOUND

The specified table does not exist

E_TIMEOUT

The operation can not be completed within the
specified time period

E_TYPE_MISMATCH

The specified type does not match
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Table R1.2 (continued)

Error code

Description

E_UNDERFLOW

The operation causes an underflow

E_UNKNOWN

An unknown error has occurred

E_UNSUPPORTED_ALGORITHM

The specified algorithm is not supported

E_UNSUPPORTED_CODEC

The required CODEC is not found

E_UNSUPPORTED_FAMILY

The requested address family is not supported

E_UNSUPPORTED_FORMAT

The current implementation does not support the
format of the input

E_UNSUPPORTED_PROTOCOL

The specified protocol is not supported

E_UNSUPPORTED_OPERATION

The current implementation does not support the
requested operation

E_UNSUPPORTED_OPTION

The specified option is not supported

E_UNSUPPORTED_SERVICE

The specified service is not supported

E_UNSUPPORTED_TYPE

The specified type is not supported

E_USER_AGENT_NOT_ALLOWED

Used by an HTTP transaction

E_USER_ALREADY_REGISTERED

The user is already registered to the device

E_USER_NOT_FOUND

The required user does not exist

E_USER_NOT_REGISTERED

No user is registered to the device yet

E_WOULD_BLOCK

A non-blocking socket operation could not be
completed immediately

Recipe 1.3: Use Two-phase Construction
and Leak-free Destruction

Problem Description

You want to construct bada objects by using the two-phase construction mech-

anism in order to avoid memory leaks.

The Recipe

The following configuration is required for this recipe:
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Namespaces used:
N/A

Header files to #include:
N/A

Required libraries:
N/A

Required privilege level:
Normal

Required privilege groups:

None

The content of this recipe is not related to any specific namespace. What we
present here is rather a generally valid concept that describes a way of con-
structing and destroying objects in bada that avoids memory leaks. This spe-
ciality of bada is related to the way exceptions are handled in bada, which was
described in the recipe ‘Use Error Handling in bada’. In order to optimise runtime
efficiency, bada does not support standard C++ exception handling. Instead,
exceptions are handled by using the specific result type, which serves as a return
value. For constructing objects you need to use the constructor of a class. A
constructor, however, does not provide a return value. The other possibility
would be to throw an exception within the constructor. As bada does not
support C++ standard exception handling this is also not possible. So, to circum-
vent this situation and still comply with the design goal of optimised runtime
efficiency the two-phase construction concept of bada is used.

This concept defines that the object construction is broken down into two
phases:

1. Object creation with the class constructor, where no memory allocation
for the various members happens — so an exceptional condition would
not result in the risk of a memory leak.

2. Object construction with an additional Construct () method, in
which the memory allocation actually happens. This Construct ()
method provides a result return value that can be queried for
exceptions.

For the destruction of an object, a class destructor can be used that follows
traditional C++ conventions. The following code example should help to clar-
ify this two-phase construction concept:
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result r =E_SUCCESS;

// 1. Phase: create object:
Popup* pPopup = new Popup () ;

// 2. Phase: construct object (=allocations):
r = pPopup->Construct (true, Dimension (400, 500));

// Exception handling:

if (IsFailed(r))

{
AppLog ("Operation failed with error: %s", GetErrorMessage(r)) ;
delete pPopup;

// Process error condition ...

}

Most of the bada SDK follows this pattern. You are free to implement your
object construction as you like. It is, however, highly recommended to follow
this two-phase construction patterns in your classes — for obvious reasons.

We show now how you can simply implement this two-phase construction
concept in your classes. First we define a header file called MyOwnClass.h,
which holds the standard constructor and destructor but in addition also has
the Construct () method and for demonstration purposes the two members
Osp::Ui::Controls::Button* pButton and Osp::Base::String*
myString. We also define the public interface GetString (), which allows
the caller to access the String stored in the member myString.

#include <FBase.h>

#include <FUi.h>

class MyOwnClass

{

public:
// Standard constructor
MyOwnClass () ;

// Standard destructor
virtual ~MyOwnClass() ;

// The actual construction
result Construct (Osp::Base::String s);

private:
// Some member objects
Osp::Ui::Controls: :Button* pButton;
Osp: :Base: :String* myString;

public:

Osp: :Base::String* GetString();
}i
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We now switch to the implementation of this class, namely MyOwnClass.cpp:

// #include and using declarations are omitted
MyOwnClass: :MyOwnClass ()
{
// Not much to do here
}

MyOwnClass: : ~MyOwnClass ()
{
delete pButton;
delete myString;
}

result
MyOwnClass: :Construct (String s)
{
result r =E_SUCCESS;
pButton = new Button() ;
r = pButton->Construct (Rectangle(/*dimensions*/), L"Some Text");

if (IsFailed(r))
{
AppLlog ("Operation failed with error: %s",
GetErrorMessage (r) ) ;
return E_SYSTEM;
}

r =E_SUCCESS;
myString = new String();
r = myString->Insert(s, 0);

if (IsFailed(r))
{
AppLog ("Operation failed with error: %s",
GetErrorMessage (r) ) ;
return E_SYSTEM;
}

returnE_SUCCESS;
}

String*
MyOwnClass: :GetString ()
{

return myString;

}

Important is to note that the Construct () method holds all the logic deal-
ing with instantiation of the member objects and their memory allocation. If
something goes wrong, for demonstration purposes we return the error value
E_SYSTEM as result. If all is fine E_SUCCESS is delivered. In the following
code fragment we show how our class can be constructed without risking
memory leaks.
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AnyClass: : TestMyOwnClass ()
{
result r =E_SUCCESS;

// 1. Phase: creation
MyOwnClass* pMyOwnClass = new MyOwnClass() ;

// 2. Phase: construction
r = pMyOwnClass->Construct("A test String.");

// Error handling
if (IsFailed(r))
{
AppLog ("Operation failed with error: %s",
GetErrorMessage (r)) ;
delete pMyOwnClass;
// Further processing of error condition
}

// Show that the member myString was initialized correctly:

AppLog ( "pMyOwnClass->myString = %S",
pMyOwnClass->GetString () ->GetPointer () ) ;

Hints, Pitfalls, and Related Topics

In some very simple cases bada APIs use ordinary construction, for example
string handling as the following example describes:

String str;
str.Append ("To this first part ..");
str.Append(".. a second one is appended ! ");

Recipe 1.4: Create an AppControl to
Interact with a Base Application

Problem Description

You want to launch a base application from a bada application using the
Application Control.

The Recipe

The following configuration is required for this recipe:
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Namespaces used:
Osp::Ui, Osp::Ui::Controls, Osp::App, Osp::Base::Collection

Header files to #include:
FUi.h, FUiControls.h, FApp.h, FBase.h

Required libraries:
FUi, FUiControls, FApp, FBase

Required privilege level:
Normal

Required privilege groups:

WEB_ SERVICE!

Base applications are those that are stored in the built-in memory of the de-
vice and are not removable via the Application Manager. Base applications
export features that are commonly required by other applications, for exam-
ple, playing a video, or retrieving a contact. Access to these features is pro-
vided through Application Control.

The Application Manager is used to find the base application that provides the
feature required by an application, and an instance of the Application Control is
returned. The Application Control is then used to start a base application and
control specific behaviour. Once the Application Control is started, the applica-
tion goes to the background and the target application control Ul is displayed.

This recipe shows two different examples of accessing functionality from a
base application. Each example details the steps required to use the Applica-
tion Control to access the necessary functionality, and provides some sample
code snippets.

Both examples in this recipe assume the steps detailed in Method 2 of the
‘Add a Form to a Frame-based App’ recipe (which you can find in the second
group of recipes, “UI Basics,” later in this book) have been followed to add a
Form to the application’s Frame.

Example 1: Launching the Browser Application

This recipe uses Application Control to launch the base application browser
with a specific URI (see Figure R1.2). The relevant data to be delivered to the
Application Control, in this case the URI, is constructed using a collection of
type Osp: :Base::Collection: :ArrayList.

As the Browser Application Control does not return any status information
or data, no callback listener is required.

'Required for Example 1 only.
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Samsung bada
Developer Challenge!

Figure R1.2 Application Control - launching the browser.

The WEB_SERVICE group privilege is required to use the Browser Applica-
tion Control. The following steps are necessary to launch the Browser base
application with the specified URI:

1.

Use the Application Manager to find the Application Control for
launching the browser.

Create an instance of an ArrayList collection to store the Application
Control data in.

Create an instance of a String and initialise it with the url: tag and the
URI for the Browser Application Control to launch.

Start the Browser Application Control, passing in the URI data in an
ArrayList.

The following code snippet is an example of a method that would be added
to the MainForm’s class to launch the browser to a specified URI:

result
MainForm: : LaunchBrowser (void)

{
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result r =E_SUCCESS;

// Find the required Application Control based on the application
// control id and the type of operation required
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AppControl* pAc = AppManager: :FindAppControlN (APPCONTROL_BROWSER,
OPERATION_MAIN) ;
if(pAc != null)
{
// Create an ArrayList and initialise
ArrayList* pDataList = null;
pDataList = new ArrayList();
pDataList->Construct () ;

// Create String for URI and add to the ArrayList
String* pData = null;

pData = new String(L"url:http://www.bada.com") ;
pDataList->Add (*pData) ;

// Start the required application with the relevant data.
// As the BROWSER does not provide any callback data, no
// listener is required.

r = pAc->Start (pDataList, null) ;

delete pAc;

pDataList->RemoveAll (true) ;
delete pDhataList;

}

else

{
r =E_OBJ_NOT_FOUND;

}

return r;

Once the Application Control Start () method has been called, the appli-
cation goes to the background and the browser Ul is displayed. When the user
exits the browser application, the application returns to the foreground.

Example 2: Retrieving Phone Numbers from the Contacts List

This recipe uses Application Control to launch the Contacts application and
allows the user to select multiple phone numbers from the list of contacts (see
Figure R1.3). The relevant data to be delivered to the Application Control, in
this case the selection mode and the return type, is constructed using a collec-
tion of type Osp: :Base: :Collection: :ArrayList.

To allow the user to select phone numbers from the Contacts application it
is launched with the PICK operation. This operation results in some data being
returned from the Contacts Application Control when it is exited. This data is
the result of the operation and the value strings of the selected contacts. To
receive data from the Contacts Application Control the application needs to
implement the Osp: : App: : IAppControlEventListener interface.
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Figure R1.3 Application Control — select items from Contacts application.

The following code snippet shows an example of the MainForm class

definition:

class MainForm
public Osp::Ui::Controls: :Form,
public Osp: :App: :IAppControlEventListener
{
// Construction
public:
MainForm(void) ;
~MainForm(void) ;
bool Initialize(void) ;

public:

result OnInitializing(void) ;

result OnTerminating (void) ;

void OnAppControlCompleted(const Osp::Base::String& appControlId,
const Osp::Base::String& operationId,
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const Osp::Base::Collection::IList* pResultList);
result GetContact (void) ;

void DisplayContact (Osp: :Base: :String* number) ;
i

The following steps are necessary to launch the Contacts base application:

1. Use the Application Manager to find the Application Control for
launching the Contacts application with the PICK operation.

2. Create an instance of an ArrayList collection to store the Application
Control data.

3. Create an instance of a String, initialise it with the selectionMode:
tag and the selection mode for the Contacts application (in this example
multiple selection mode is defined), and add it to the ArrayList.

4. Create an instance of a String, initialise it with the returnType: tag
and the return type for the Contacts application (in this example the
phone number value string is requested), and add it to the ArrayList.

5. Start the Contacts Application control, passing in the Application
Control data in an ArrayList and a pointer to the Application Control
callback listener.

The following code snippet is an example of a method that would be added
to the MainForm’s class, in order to launch the Contacts application for the
required operation:

result
MainForm: :GetContact (void)
{

result r =E_SUCCESS;

// Find the required Application Control based on the application

// control id and the type of operation required

AppControl* pAc = AppManager: :FindAppControlN (APPCONTROL_CONTACT,
OPERATION_PICK) ;

if (pAc != null)

{
// Create an ArrayList and initialise
ArrayList* pDatalList = null;
pDataList = new ArrayList();
pDataList->Construct () ;

// Create String for selection mode and add to the
// ArrayList

String* pDatal = null;

pDatal = new String(L"selectionMode:multiple") ;
pDataList->Add (*pDatal) ;

// Create String for return type and add to the ArrayList

String* pData2 = null;
pData2 = new String(L"returnType:phone") ;
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pDataList->Add (*pDhatal) ;

// Start the required application with the relevant data
// As the CONTACTS app is going to return phone numbers,
// the callback listener must be sent to the

// application control.

r = pAc->Start (pDataList, this);

delete pAc;

pDataList->RemoveAll (true) ;
delete pDatalist;
}

else

{
r =E_OBJ_NOT_FOUND;

}

return r;

}

The IAppControlEventListener interface receives notification events
from the Application Control when it is done (i.e. the operation has completed
or has been cancelled). The type of notification data received depends on the
type of Application Control started and the operation type used. For this exam-
ple, the implementation of the OnAppControlCompleted () method must
handle both Application status results and multiple items of Contacts data.

The following steps describe the functionality that would be implemented
in the OnAppControlCompleted () method:

1. Retrieve the number of result elements in the IList collection returned
from the Contacts application.

2. Check that the application control ID and the operation ID match those
requested when the Application Control was started (APPCONTROL_
CONTACT and OPERATION_PICK respectively).

3. If they match, determine if the request was successful by retrieving the
first result item from the IList collection and comparing it with the
APPCONTROL_RESULT_SUCCEEDED result.

4. If it matches, determine if the correct return type has been set by
retrieving the second result item from the IList collection and com-
paring it with the string “‘phone’.

5. If it matches, retrieve all the data values by looping through the list
until the last element is reached.

The following code snippet is an example of the Application Control event
handling in the MainForm’s OnAppControlCompleted () method:
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void

MainForm: : OnAppControlCompleted (const Osp: :Base::String& appControlId,
const Osp::Base::String& operationId,
const Osp::Base::Collection::IList* pResultList)

String* pPickResult = null;

int loopCount = 0;
int elementCount = pResultList->GetCount () ;

if (appControlId.Equals (APPCONTROL_CONTACT) &&
operationId.Equals (OPERATION_PICK) )
{
pPickResult = (String*)pResultList->GetAt(0) ;
if (pPickResult->Equals (APPCONTROL_RESULT_SUCCEEDED) )
{
pPickResult = (String*)pResultList->GetAt (1) ;
if (pPickResult->Equals (String (L"phone") ) )
{
// Result is a phone number,
// so retrieve numbers from the list
for (loopCount=2; loopCount<elementCount;
loopCount++)
{
pPickResult = (String*)
pResultList->GetAt (loopCount) ;
DisplayContact (pPickResult) ;

In this example a DisplayContact () method can be implemented to dis-
play the phone numbers retrieved from the Contacts application.

Once the Application Control start method has been called, the applica-
tion goes to the background and the Contacts Ul is displayed. When the user
selects required items or exits the Contacts application, the application returns
to the foreground.

Hints, Pitfalls, and Related Topics

The WEB_SERVICE group privilege must be set in the application’s manifest
file in order to use the Browser Application Control.

When using the Contacts application control it is not possible to request the
return of multiple items of data related to a single contact (e.g. both the phone
number and the email address). If this functionality is required, you should
instead carry out the following steps:

1. Use the Contacts Application Control for the user to select the required
contact, but request the return type from the operation to be the
contact ID.

2 Use the Osp: :Social: :Addressbook class’s GetContactN ()
method to retrieve all the contact details associated with the contact.
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The ADDRESSBOOK group privilege must be set in the application’s manifest
file in order to use this Address Book functionality.

When selecting multiple items from the Contacts application, they may not be
added to the IList collection in the same order as they are presented in the
Contacts application. They will be returned in the order of ascending contact ID
(i.e. in the order in which the information was saved in the Contacts application).

Related Recipe
m Add a Form to a Frame-based App

Recipe 1.5: Create and Use a Timer

Problem Description

You want to use a timer and react to an event once the timer has expired.

The Recipe

The following configuration is required for this recipe:

Namespaces used:
Osp::Ui, Osp::Ui::Controls, Osp::Base::Runtime,

Header files to #include:
FUi.h, FUiControls.h, FBase.h

Required libraries:
FUi, FUiControls, FBase

Required privilege level:
Normal

Required privilege groups:
None

Timers are provided in the bada platform from the Osp::Base::
Runtime: : Timer class.

This Timer class is not a periodic timer; it is only a one-shot timer. In order
to carry out periodic tasks, the timer must be restarted after it has expired.

This recipe details how to use the Timer class with a Progress control on
a Form, in order to show an animating progress indication (see Figure R1.4).
This recipe assumes the steps detailed in the recipe ‘Add a Form to a Frame-
based App’ in the second group of recipes (“UI Basics”) have been followed to
add a Form to the application’s Frame.
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— @ 410430
Main Form

Figure R1.4 Animating progress indication.

In order to handle the timer expiry, a listener must be used. The ITimer-
EventListener is the interface class that must be implemented by any class
interested in using a timer.

The following code snippet shows an example of the MainForm class
definition:

class MainForm :

public Osp::Ui::Controls: :Form,

public Osp::Base::Runtime: :ITimerEventListener

{

public:
MainForm(void) ;
~MainForm(void) ;
bool Initialize(void) ;

protected:
static const int PROGRESS_MIN = 0;
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static const int PROGRESS_MAX = 100;
Osp: :Ui::Controls: :Progress* pProgress;

Osp: :Base: :Runtime: :Timer* pTimer;

public:

i

result OnInitializing(void) ;
result OnTerminating (void) ;

void OnTimerExpired(Osp: :Base::Runtime: :Timer& timer) ;

The UI control Progress bar and the Timer object should be created dur-
ing initialisation of the MainForm (OnInitializing()):

1.

2
3.
4.
5

Create a Progress object and initialise it by setting its size, position,
and minimum and maximum values.

Set the current value of the Progress object to its minimum value.
Add the Progress object to the MainForm.
Create a Timer object and initialise it with the event listener.

Start the timer with a timeout interval of 500 ms.

The following code snippet is an example of code that would be added to
the MainForm's OnInitializing () method to add a Progress bar to a
Form and start a timer:

// Create progress bar
pProgress = new Progress() ;

// Initialise size and range of progress bar
pProgress->Construct (Rectangle (20, 100, 440, 100),
PROGRESS_MIN, PROGRESS_MAX) ;

// Set initial value to minimum value
pProgress->SetValue (PROGRESS_MIN) ;

// Add progress bar to MainForm
AddControl (*pProgress) ;

// Create a timer
pTimer = new Timer () ;
pTimer->Construct (*this) ;

// Start a 500ms timer
pTimer->Start (500) ;

When the timer expires (after 500 ms) the ITimerEventListener::
OnTimerExpired () method is called.

In this recipe, when the timer expires the progress bar is redrawn with a
new value and the timer is restarted:
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1. Retrieve the current value of the Progress object.

2. If the current value is less than the maximum value, increment the
Progress value; otherwise reset to the minimum value.

3. Request that the MainForm is redrawn.
4. Start the timer with a timeout interval of 500 ms.

The following code snippet is an example of the implementation of the On-
TimerExpired () callback method:

void
MainForm: :OnTimerExpired (Osp: :Base: :Runtime: : Timer& timer)
{
// Retrieve current value of progress bar
int currentValue = pProgress->GetValue() ;
// Increment the progress bar value or reset to minimum
if (currentValue < PROGRESS_MAX)
pProgress->SetValue (currentValue+5) ;
else
pProgress->SetValue (PROGRESS_MIN) ;
RequestRedraw () ;

// Restart the 500ms timer
timer.Start (500) ;

Hints, Pitfalls, and Related Topics

When the application is terminated or the timer is no longer required, the pro-
grammer is responsible for the deletion of the Timer object.

Related Recipe
m Add a Form to a Frame-based App

Recipe 1.6: Parse XML Content

Problem Description

You want to parse XML content.

The Recipe

The following configuration is required for this recipe:
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Namespaces used:
Osp::Base, Osp::Xml

Header files to #include:
FBase.h, FXml.h

Required libraries:
FXml

Required privilege level:
Normal

Required privilege groups:
None

XML, which stands for EXtensible Markup Language, is used to transport
and store data. To parse XML in bada there is a namespace called Osp: : Xm1,
which allows manipulation of XML documents using the libXml2 library,

which is explained in detail at xmlsoft.org/index.html.

This recipe will provide insight into how you can parse XML data. It can
also be treated as an extension to the recipe ‘Get Notes from Facebook using
RESTful APIs” because the sample XML considered here is the XML received

from Facebook when you request notes.

This recipe details the following steps to parse the XML returned in response

to the GetNotes REST APTI call:
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1. Load the XML into DOM and get the docPointer.
2. Parse the XML and get required node values using docPointer.
3. Delete the docPointer.

The sample XML which we’ll use for parsing is as follows:

<?xml version="1.0" encoding="UTF-8"?>
<notes_get_response xmlns="http://api.facebook.com/1.0/"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://api.facebook.com/1.0/ http://api.facebook.
com/1.0/facebook.xsd" list="true">
<note>
<note_id>114843655202265</note_id>
<title>Web2.0</title>

<content> web applications that facilitate interactive information

sharing, interoperability, user-centered design, [1] and
collaboration on the World Wide Web.</content>
<created_time>1271379846</created_time>
<updated_time>1271379846</updated_time>
<uid>100000951206325</uid>
<content_html> web applications that facilitate interactive
information sharing, interoperability, user-centered design,
[1] and collaboration on the World Wide Web.</content_html>
</note>
<note>
<note_1id>114843171868980</note_id>
<title>Harry Potter</title>
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<content>chamber of secrets :)</content>
<created_time>1271379740</created_time>
<updated_time>1271379740</updated_time>
<uid>100000951206325</uid>
<content_html>chamber of secrets :)</content_html>
</note>
<note>
<note_id>114579818561982</note_id>
<title>....</title>
<content>Man without aim is letter without address .</content>
<created_time>1271297013</created_time>
<updated_time>1271297013</updated_time>
<uid>100000951206325</uid>
<content_html>Man without aim is letter without address.
</content_html>
</note>
<note>
<note_1d>114054615281169</note_id>
<title>Sayings</title>
<content>No dream comes true unless U wake up and work for it !!
</content>
<created_time>1271138928</created_time>
<updated_time>1271138928</updated_time>
<uid>100000951206325</uid>
<content_html>No dream comes true unless U wake up and work
for it !!</content_html>
</note>
</notes_get_response>

Below are the detailed steps for parsing the XML received in response to
GetNotes:

1. Load the XML buffer into DOM parser.

xmlDocPtr docPtr = null;
xmlNodePtr curNodePtr = null;

docPtr = xmlParseDoc ( (unsigned char*)pBuf->GetPointer()) ;

if (docPtr == NULL )
{
return;

}

Here, pBuf is the buffer that contains the response XML from the
GetNotes request to Facebook. xm1ParseDoc () parses the buffer
containing the XML data and returns an Xm1DocPtr, which organises
the data into a tree to make it easier to parse the individual elements.

2. Get the root element of XML. In this example, the XML root element is
“notes_get_response”.

curNodePtr = xmlDocGetRootElement (docPtr) ;

if (curNodePtr == NULL)
{
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xmlFreeDoc (docPtr) ;

return;

if (xmlStrcmp (curNodePtr->name, (const xmlChar*)
"notes_get_response") )

xmlFreeDoc (docPtr) ;
return;

}

To get the root element call the xm1DocGetRootElement () function,
which takes the Xm1DocPtr and returns the current node pointer. To
compare the node value use the xm1Strcmp () function. This returns
true if the node name matches. Using this function compare the root
element pointer with the root node string.

3. Now get all the child nodes of the root node and traverse them one by
one to get the ‘note’ node.

curNodePtr = curNodePtr->xmlChildrenNode;

while (curNodePtr != NULL)
{
if ((!xmlStrcmp (curNodePtr->name, (const xmlChar*) "note")))

GetNoteData (docPtr, curNodePtr) ;

curNodePtr = curNodePtr->next;

}

4. Use the curNodePtr to get the value under the ‘note’ tag.
void
GetNoteData (xmlDocPtr doc, xmlNodePtr cur)
{
xmlChar* keyTitle = null;
xmlChar* keyContent = null;

cur = cur->xmlChildrenNode;

while (cur != null)
{
// Get Title tag data
if ((!xmlStrcmp (cur->name, (const xmlChar*) "title")))
keyTitle = xmlNodeListGetString(doc, cur->
xmlChildrenNode, 1);

// Get Content Tag Data
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if ((!xmlStrcmp (cur->name, (const xmlChar*) "content")))

{
keyContent = xmlNodeListGetString (doc,
cur->xmlChildrenNode, 1);
// Use this key content as per developer need.
xmlFree (keyContent) ;
xmlFree (keyTitle) ;

cur = cur->next;

return;

}

In the above code the child node is traversed for the ‘title” and ‘content’
tags. If a tag is found, use the function xm1NodeListGetString() to
get the string contained in that tag.

5. When parsing is done delete the Xm1DocPtr

xmlFreeDoc (docPtr) ;

Hints, Pitfalls, and Related Topics

Be cautious: after getting the string via xm1NodeListGetString () it should
be freed using the xm1Free () function, as memory for this string is allocated
internally and it is the developer’s responsibility to take care of this.

Related Recipe
m Get Notes from Facebook using RESTful APIs

Recipe 1.7: Get Dates and Times

Problem Description

You want to use the date and time functionality of the bada platform.

The Recipe

The following configuration is required for this recipe:
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Namespaces used:
Osp::Ui, Osp::Ui::Controls, Osp::Base, Osp::Locales, Osp::System

Header files to #include:
FUi.h, FUiControls.h, FBase.h, FLocales.h, FSystem.h

Required libraries:
FUi, FUiControls, FBase, FLocales, FSystem

Required privilege level:
Normal

Required privilege groups:
None.

Time can be represented in two different ways in the bada platform:

m The DateTime class represents dates and times with values ranging
from 12:00:00 midnight, January 1, 0001 to 11:59:59 P.M., December 31,
9999 in the Gregorian calendar and provides methods for conversion
between time formats.

m The TimeSpan class represents a period of time measured in ticks. A
tick is the smallest unit of time used by the platform or system. In bada,
it is a millisecond.

This recipe details three different examples of how a developer could use
these two different methods of representing time, and provides some sample
code snippets. This recipe assumes the steps detailed in the recipe “Add a Form
to a Frame-based App’ in the second group of recipes (“Ul Basics”) have been
followed to add a Form to the application’s Frame.

Within the Osp: : System namespace is the SystemTime class, which pro-
vides methods for getting the current system time and the length of time the
device has been powered on. This recipe uses the SystemTime class to get
time information for creating DateTime and TimeSpan objects.

Example 1: Date and Time Formatting

This example shows how date and time data can be retrieved from a Date-
Time object and formatted for display in a Label on a Form.

In this example the current time is retrieved from the system using the
TimeMode: : WALL_TIME mode, which represents either the standard time or
Daylight Saving Time (DST), depending on the current date.

The following code snippet shows an example of converting the current
date and time to a String object and displaying it within a label:

DateTime currentDateTime;
SystemTime: :GetCurrentTime (WALL_TIME, currentDateTime) ;

Label* pLabell = new Label () ;
pLabell->Construct (Rectangle (20, 20, 440, 100),
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currentDateTime.ToString()) ;
AddControl (*pLabell) ;

The ToString () method presents the date and time in the format mm/
dd/yyyy hh:mm:ss. In addition to this default format, the following methods
can be used to format the date and time:

m Construct a string by manually retrieving specific elements of the
DateTime object using the GetSecond (), GetMinute(), GetHour (),
GetDay (), GetMonth(),and GetYear () methods.

m Format a string using an instance of the Osp: : Locales: :DateTime
Formatter class, configured for the system locale and the style of
formatting required.

This example describes how to create and use DateTimeFormatter ob-
jects to format the date and time for the system locale in three different ways.
The following steps describe how to do that:

1. Create and initialise an instance of the LocaleManager.
2. Get the system locale from the device.

3. Create three DateTimeFormatter objects for the system locale, each
demonstrating a different way of formatting the date and time.

4. Create labels and display the date/time, date and time strings.

The following code snippet shows examples of using the DateTime-
Formatter class:

String formattedDateTime;
String formattedDate;
String formattedTime;

LocaleManager localeManager;
localeManager.Construct () ;

Locale locale = localeManager.GetSystemLocale() ;

DateTimeFormatter* pDateTimeFormatter =
DateTimeFormatter: :CreateDateTimeFormatterN(locale,
DATE_TIME_STYLE_DEFAULT, DATE_TIME_STYLE_DEFAULT) ;
pDateTimeFormatter->Format (currentDateTime, formattedDateTime) ;

DateTimeFormatter* pDateFormatter =
DateTimeFormatter: :CreateDateFormatterN (locale,
DATE_TIME_STYLE_FULL) ;

pDateFormatter->Format (currentDateTime, formattedDate) ;

DateTimeFormatter* pTimeFormatter =
DateTimeFormatter: :CreateTimeFormatterN (locale,
DATE_TIME_STYLE_SHORT) ;

pTimeFormatter->Format (currentDateTime, formattedTime) ;

Label* pLabel2 = new Label () ;
pLabel2->Construct (Rectangle (20, 100, 440, 100),
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formattedDateTime) ;
AddControl (*pLabel2) ;

Label* pLabel3 = new Label () ;
pLabel3->Construct (Rectangle (20, 180, 440, 100), formattedDate) ;
AddControl (*pLabel3) ;

Label* pLabel4d = new Label () ;

pLabel4->Construct (Rectangle (20, 260, 440, 100), formattedTime) ;
AddControl (*pLabeld) ;

delete pDateTimeFormatter;

delete pDateFormatter;
delete pTimeFormatter;

Figure R1.5 shows the representation of a date and time in the four different
methods shown in this example. The formatted time and date examples are
based on system locale with a LanguageCode of LANGUAGE_ENG and a
CountryCode of COUNTRY_GB.

= @ 4 1552
MainForm

06/15/2010 15:52:41
15 Jun 2010 15:52:41

Tuesday, 15 June 2010

15:52

Figure R1.5 Date and time formatting.
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Example 2: Using a TimeSpan

This example shows how time can be represented using a TimeSpan object,
and how time information can be retrieved from the TimeSpan object and
displayed in a Label on a Form.

In this example the time that has elapsed since the device was powered on
is retrieved from the system using the SystemTime: : GetUptime () method
and stored in a TimeSpan object.

The following code snippet shows an example of retrieving time informa-
tion from a TimeSpan object and displaying it within labels (see Figure R1.6):

TimeSpan timeInterval = 0;
SystemTime: :GetUptime (timeInterval) ;

Label* pLabell = new Label();
pLabell->Construct (Rectangle (20, 20, 440, 100),

L"Time since power on");
AddControl (*pLabell) ;

Label* pLabel2 = new Label () ;

String labell (L"Hours: ");
labell.Append(timeInterval.GetHours ()) ;
pLabel2->Construct (Rectangle (20, 100, 440, 100), labell);
AddControl (*pLabel2) ;

Label* pLabel3 = new Label () ;

String label2 (L"Minutes: ");

label2.Append (timeInterval .GetMinutes ()) ;
pLabel3->Construct (Rectangle (20, 180, 440, 100), label2);
AddControl (*pLabel3) ;

Label* pLabel4d = new Label () ;

String label3 (L"Seconds: ");

label3.Append (timeInterval .GetSeconds ()) ;
pLabel4d->Construct (Rectangle (20, 260, 440, 100), label3);
AddControl (*pLabeld) ;

Example 3: Calculating a Time Difference

This example shows how to calculate the difference in time between two Date-
Time objects, and display the resulting time difference in Labels on a Form.

In this example a difference in time is calculated between the current date
and time retrieved from the system, and an appointment set for a date and
time in the future.

Although two DateTime objects can be compared to determine if one oc-
curs in time before the other, a time difference cannot be calculated directly
using these objects. The TimeSpan object has to be used to calculate time dif-
ferences, using its overloaded operator methods.
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AddControl (*pLabell) ;

Label* pLabel2 = new Label () ;

pLabel2->Construct (Rectangle (20, 100, 440, 100),
appointment.ToString()) ;

AddControl (*pLabel?2) ;

Label* pLabel3 = new Label();

String stringl (L"Days: ");

stringl.Append (timeDiff.GetDays()) ;
pLabel3->Construct (Rectangle (20, 180, 440, 100),
AddControl (*pLabel3l) ;

Label* pLabel4d = new Label();

String string2 (L"Hours: ");

string2.Append (timeDiff.GetHours()) ;
pLabel4d->Construct (Rectangle (20, 260, 440, 100),
AddControl (*pLabell) ;

Label* pLabel5 = new Label();

String string3 (L"Minutes: ");

string3.Append (timeDiff.GetMinutes()) ;
pLabel5->Construct (Rectangle (20, 340, 440, 100),
AddControl (*pLabelb) ;

stringl) ;

string?2) ;

string3) ;

Figure R1.7 Calculating a time difference.
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Hints, Pitfalls, and Related Topics

In Example 1 of this recipe, the CreateDateTimeFormatterN(), Create-
DateFormatterN() and CreateTimeFormatterN () methods are used to
create date/time formatters. These methods have an ‘N’ postfix, so to prevent
memory leaks the caller must delete the returned instance after the caller is
finished with the instance.

Related Recipe
m Add a Form to a Frame-based App
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