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1. Introduction

1.1 Purpose
The text entry framework on the EzXBASE has been changed in some respects in order to not only support text inputs based on both touch screen and hard keypad input devices, but also to enhance smart text inputs to provide context-aware text prediction functionality. 
The main difference between the new text input system and the old one are

· Supporting implicit specifying input method by the field type of editors. 

· Providing context-aware text prediction with field names of editors. 

· Giving unified solution to support both keypad-based and touchpad-based input methods. 

This document provides a brief introduction of the new text input system in terms of interaction interfaces with applications. 

1.2 Reference

1. /vobs/ezx_apps/code/textinput/export/utility/ZKbInputField.h

2. /vobs/ezx_apps/code/textinput/export/utility/ZKbGlobal.h

3. /vobs/ezx_apps/code/utilsdk/utility/ZApplication.h

4. /vobs/ezx_apps/code/utilsdk/utility/ZMainWidget.h

1.3 Definitions, Acronyms, and Abbreviations
Input Method system: means the platform to provide applications with the ability of text entry. 

Input Mode: means an input state that employs an special input method to enable user’s text input, for example, numeric input mode means the input state that lets user input numbers. 

Input Method: means the UI and rules that provide user with capability of text entry for specific one or some character sets. 

Input Field: means an editor that wants text inputs. 

2. Specifying Input Methods

Basically, there are two methods of specifying an input method for a specified editor in the EZX platform, that is, explicit method and implicit method. 

The explicit method directly specifies the id of the input method. This method needs the developer knows the available input method lists of the platform. 

The implicit method means the editor requiring text entry tells the text input system what kind of characters it wants, and the text input system selects a proper input method based on its available input mode list. For instance, if a phone editor tells the text input system that it wants to enter phone numbers; the text input system then may select a phone number pad for it. 

2.1 Explicit specifying input method 

There are several functions to explicitly specify an input method for a specified editor: 

ZApplication::setInputMethod(QWidget * editor, const QUuid & kbId=IMID_UNDEFINED, int fieldType=ZKbInputField::FIELD_TYPE_REGULAR, QString fieldname=QString()); 

ZMainWidget:: setInputMethods(QWidget * editor, const QUuid & kbId=IMID_UNDEFINED, int fieldType=ZKbInputField::FIELD_TYPE_REGULAR, QString fieldname=QString()); 

In above two functions, the first parameter specifies the editor to be set with an input method, the second parameter gives the ID of the invoked input method.  The two functions do the same thing except that the second one is available just for ZMainWidget-based applications. 

Below gives a simple example of explicit setting input method: 

Example:

#include <ZMainWidget.h>

class MyMainWidget: public ZMainWidget

{


public:



MyMainWidget(QWidget* parent);



…. 

}; 

…

MyMainWidget::MyMainWidget(QWidget* parent): ZMainWidget(parent)

{



…

ZMultiLineEdit* ml = new ZMultiLineEdit(sv->viewport(), true,2);

ml->setFixedWidth(230);

 
sv->addChild(ml,3,30,true);


// set the default keyboard for the ml as iTAP input mode


this->setInputMetods(ml, ZKB_INPUT_PREDICTIVE); 




…

}

There are two kinds of input methods that can be set directly, i.e., keypad based and touch pad based. 

The keypad based input method modes are defined in the head file 

/vobs/ezx_apps/code/textinput/export/chameleon/ZKbKeypadInputMode.h 

For English text entry, there are four typical input modes: 

· ZKB_INPUT_PREDICTIVE

· ZKB_INPUT_MULTITAP

· ZKB_INPUT_NUMERIC

· ZKB_INPUT_SYMBOL

The touch pad based input methods are defined in the head file 

/vobs/ezx_apps/code/textinput/export/utility/ZIMethod.h

And for English text entry, there are, for instance, the following input methods:

· IMID_ENGLISH_KB

· IMID_SYMBOL_KB

· IMID_NUMBER_KB

· IMID_HANDWRITING_KB

Other input methods can be found in the file.

2.2  Implicit specifying input method 

In order to do implicitly specify input methods, an editor should tells the text input system what kind of characters it prefers to input, for example, a password editor should imply that it prefers an input method capable of alphanumeric text input. This can be done by specifying the field type for the editor. 

The field type of editors lets the text input system to select the right input method implicitly without specifying the Id of the input method. If an edit field sets its field type, the text input system can select a proper input method accordingly based on its available input modes and input devices.  

The available field types for both keypad and touch-pad platforms are as follows:

            FIELD_TYPE_REGULAR,     /*general text (messages, notes) */
            FIELD_TYPE_NAME,        /* last name, first name */

            FIELD_TYPE_EMAILADDR,   /* email address */

            FIELD_TYPE_URL,         /* URL */

            FIELD_TYPE_PHONENUMBER, /* phone number */

            FIELD_TYPE_NUMERIC,     /* digits only */

            FIELD_TYPE_ZIP,         /* zip-code */

            FIELD_TYPE_PASSWORD,    /* password */

   FIELD_TYPE_CURRENCY,  /* Currency field */
The definition of the above field types can be found in the head file: 

/vobs/ezx_apps/code/textinput/framework/export/utility/ZKbInputField.h

The following functions can be used to set field type for an editor: 

ZApplication::setInputMethod(QWidget * editor, const QUuid & kbId = IMID_UNDEFINED, int fieldType=ZKbInputField::FIELD_TYPE_REGULAR, QString fieldname=QString()); 

ZMainWidget:: setInputMethods(QWidget * editor, const QUuid & kbId, int fieldType=ZKbInputField::FIELD_TYPE_REGULAR, QString fieldname=QString()); 

The above functions can be used for both explicit and implicit invoking of input methods. If the second parameter, i.e., the input method ID is left with its default value, the field type will be applied to do implicit invoking. 

The following example shows how to use implicit setting of input methods:

Example:

#include <ZMainWidget.h>

class MyMainWidget: public ZMainWidget

{


public:



MyMainWidget(QWidget* parent);



…. 

}; 

…

MyMainWidget::MyMainWidget(QWidget* parent): ZMainWidget(parent)

{



…

// create a multilane editor to input a URL. 

ZMultiLineEdit* ml = new ZMultiLineEdit(sv->viewport(), true,2);

ml->setFixedWidth(230);

 
sv->addChild(ml,3,30,true);


// set the default keyboard as NULL, and specify the field type 

      // to FIELD_TYPE_URL so that the text input system can select 

      // proper keyboard, for example English keyboard, to do URL          

      // inputs. 

this->setInputMetods(ml, IMID_UNDEFINED, 



ZKbInputField::FIELD_TYPE_URL); 




…

}

3. Enabling text prediction
3.1 Field Name

The new text input system is characteristic with its context-aware text prediction feature. The text predictive engine can help user to do word completion and phrase prediction based on the editing context. So, in order to enable text prediction in an editor, the editor should be set with proper field name to highlight itself from others. The field name of the editor can help the predictive engine to narrow the search scope and find best-matching predictive results. 

There are some predefined field names to label several kinds of text often used in the EZX platform as follows: 
#define FIELD_REGULAR_STR          "FIELD_TYPE_REGULAR"

#define FIELD_NAME_STR             "FIELD_TYPE_NAME"

#define FIELD_URL_STR              "FIELD_TYPE_URL"

#define FIELD_PHONENUMBER_STR      "FIELD_TYPE_PHONENUMBER"

#define FIELD_NUMERIC_STR          "FIELD_TYPE_NUMERIC"

#define FIELD_ZIP_STR              "FIELD_TYPE_ZIP"

#define FIELD_PASSWORD_STR         "FIELD_TYPE_PASSWORD"

#define FIELD_CURRENCY_STR         "FIELD_TYPE_CURRENCY"
Also, the developer can define other field name of an editor for special input requirements. For example, in order to further differentiate the first name from the last name, the developer can define two field names:


#define  FIELD_FIRST_NAME_STR    “First Name”

#define  FIELD_LAST_NAME_STR     “Last Name” 

The definition of the above field name can be found in the file 

/vobs/ezx_apps/code/textinput/framework/export/utility/ZKbInputField.h

The methods to set the field name of the editor are still the two functions mentioned before. The last parameter of the two functions are used to set this parameter.

Blow gives a simple example to demonstrate the setting of field name for an editor. 

Example:

#include <ZMainWidget.h>

#define  FIELD_FIRST_NAME_STR    “First Name”
#define  FIELD_LAST_NAME_STR     “Last Name” 

class MyMainWidget: public ZMainWidget

{


public:



MyMainWidget(QWidget* parent);



…. 

}; 

…

MyMainWidget::MyMainWidget(QWidget* parent): ZMainWidget(parent)

{



…

// create a line editor to input a URL. 

ZLineEdit* ml = new ZLineEdit(sv->viewport());

ml->setFixedWidth(230);

 
sv->addChild(ml,3,30,true);


// set the default keyboard as NULL, and specify the field type 

      // to FIELD_TYPE_NAME so that the text input system can select 

      // proper keyboard to input name, for example iTAP method, to let 


// input of names, the last parameter lets the predictive engine  

      // to learn all texts input in this field in the “First Name”    

      // category. 

this->setInputMetods(ml, IMID_UNDEFINED, 



ZKbInputField::FIELD_TYPE_NAME, FIELD_FIRST_NAME_STR); 




…

}

3.2 Relations of Field Type and Field Name

1) If the developer doesn’t set either field type or field name for an editor, the default settings will be applied, i.e., the editor is set with its field type equal to FIELD_TYPE_REGULAR and field name FIELD_REGULAR_STR. 

2) If the developer sets field type for an editor and doesn’t set field name, the text input system can find a proper predefined field name for the editor. 

3) If the developer sets the field name for the editor, the field name is applied for it. 

4. Preferred Input Mode List

Every editor uses the default input method list for user to change the current input method if it doesn’t specify a special list. If necessary, the editor can define itself input mode list to overwrite the default one.  

The method to set such preferred input mode list is using the function ZApplication::setInputMethods and ZMainWidget::setInputMethods. In the two function parameter list, the parameter QValueList<QUuid> & preferredKbList is a list keeping the preferred input modes. For example, if a password editor prefers just two input modes ZKB_INPUT_MULTITAP and ZKB_INPUT_NUMERIC, we can set the text input properties for the editor as the following example: 

ZMultiLineEdit * editor = new ZMultiLineEdit(this); 


// set its preferred input mode list


QValueList<QUuid> preferredKbList; 


preferredKbList.append(ZKB_INPUT_MULTITAP); 


preferredKbList.append(ZKB_INPUT_NUMERIC); 


// set the preferred default input mode


QUuid defaultKb = ZKB_INPUT_NUMERIC; 


ZApplication * ezxApp = (ZApplication * )qApp; 


// set the preferred input method list, field type, field name 


// and the default keyboard for the editor. And the field name 

      // doesn’t need be set because the field type FIELD_TYPE_PASSWORD   

      // implicitly sets the editor’s field name as FIELD_PASSWORD_STR.  


ezxApp->setInputMethods(editor, defaultKb, preferredKbList); 

Notes:

If the preferredKbList is an empty list, the editor will use the default keyboard list of the system. 

5. Other functions for manipulation of input methods

5.1 Common functions for both Chameleon and Tactium UI styles

· Registering editor class

void ZApplication::registerEditableWidget(const char* className);

       void ZApplication::removeEditableWidget(const char* className);

The above two functions are used to register/unregister a new class as an editable class. If a class is registered as an editable one, its objects will be regarded as editors, and the input method will be automatically selected/de-selected for them. 

5.2 Functions for Tactium-based applications 

· Enable/Disable automatic invoking

void ZApplication::setAutoInvokeKb( bool invoke = true );

bool ZApplication::getAutoInvokeKb();

void ZApplication::setAutoInvokeKb( QWidget* editableWidget, 

bool invoke = true );

In the above functions, the first two ones are used to set/get AutoInvoke flag of an application. If the AutoInvoke flag set, all editors without special setting of its autoInvoking flag are capable of invoking an input method when it receives a MOUSE_CLICK event. Otherwise, it overlooks the MOUSE_CLICK events. 

The last function customizes the AutoInvoke flag of a given editor. If its flag is set as false, the editor  overlooks the MOUSE_CLICK event even though the application is set as AutoInvoke = TRUE. 

· Enable/Disable automatic hiding of input widget

void ZApplication::setAutoHideKb( bool hide = false );

bool ZApplication::getAutoHideKb();

The above two functions are used to set/get the AutoHide feature of an application.  If the AutoHide is set to TRUE and an input widget is in showing status, the input widget will be automatically hided when the stylus clicks a non-editable widget. 

· Checking Input Widget Status 

bool ZApplication::getKBState();
  int  ZMainWidget::getKbState();

These two functions is used to check what status is the input widget, i.e., showing or hiding. 

· Directly showing/hiding input widgets

void ZMainWidget::setInputMethod( const QUuid& method = 






IMID_UNDEFINED, int fieldType =0);

void ZMainWidget::showWithInputMethod( const QUuid & method = 






IMID_UNDEFINED, int fieldType =0);

void ZMainWidget::hideInputWidget(); 

The first function shows up the input widget. The second function can shows up both MainWidget and Input Widget simultaneously. The last function is used to hide the input widget directly. 

    void ZGlobal::setInputMethod( const QUuid& KbId, int fieldType);
    void ZGlobal::hideInputWidget( );
These two functions are used to show/hide an input widget directly and just used for those applications without ZMainWidget or with non-qt edit objects. 

7. Availability

The text input framework described in this document should be available after the QT_32 component version. 

Appendix:  SDK function list for manipulation of input methods

All other old interface functions for input methods in the ZApplication and ZMainWidget were redefined without changing its parameter list and name, and can be still used in the new text input framework. 

We list the all input method related functions in the ZApplication and ZMainWidget below for your further reference. 

a) Functions for input method manipulations in the ZApplication class

    // Functions to manipulate input methods 

    /**

     * Set the flag to enable/disable invoking the input widget 
     * automatically when the text entry is clicked.

     *

     * @param invoke if true when the text entry is clicked, the input 
     * widget will be invoked automatically; if false, the input widget 
     * will not be invoked. 

     * The function affects all text entries in the application.

     *

     * The default is to invoke the input widget automatically.

     */

    void setAutoInvokeKb( bool invoke = true );

    /**

     * Get the flag to enable/disable invoking the input widget 
     * automatically when the text entry is clicked.

     *

     * @retval if true, the input widget will be invoked automatically,

     * or return false.

     */
    bool getAutoInvokeKb();

    /**

     * Set the flag to enable/disable invoking the input widget   

     * automatically when the text entry is clicked.

     *

     * @param widget the editable widget

     *

     * @param invoke if true when text entry is clicked, the input 
     * widget will be invoked automatically; if false the input widget 
     * will not be invoked, the function affects all text entries in 
     * the application.

     *

     * The default is to invoke input widget automatically for the 
     * editable widget

     */

    void setAutoInvokeKb( QWidget* editableWidget, bool invoke = true );

    /**

     * Set the flag to enable/disable hiding the input widget 
     * automatically by clicking a non-text-entry widget when the input 
     * widget is visible.

     *

     * @param hide if true when a non-text-entry widget is clicked the 
     * input widget will be hidden automatically; if false the input 
     * widget will not be hidden.

     *

     * The default is to hide input widget automatically.

     */

    void setAutoHideKb( bool hide = false );

    /**

     * Get the flag that indicates whether or not the input widget 
     * should be hidden automatically when a non-text-entry widget is 
     * clicked.

     *

     * @retval if true, the input widget will be hidden automatically;

     * if false, it will not be hidden.

     */

    bool getAutoHideKb();

    /**

     * Set the application's default input method.

     *

     * @param method the default input method name.

     *

     * @see ZMainWidget for binding special input methods

     * to a text entry and to a ZMainWidget.

     * @see ZGlobal for system default input methods' name list.

     *

     * @note if the application does not set the default input method,

     * the initial input method will be the system default input method.

     *

     * @note if the lastest input method which the user used is not

     * bound to a special text entry, the application default input 
     * method will be set to remember it; if it is bound by a text      

     * entry, the application's default input method will ignore it.

     *

     * For example:

     * There are three text entries: the text entries A and C are not 
     * bound with any input method, another text entry B is bound with 
     * the number keyboard, the user uses the Keyboard as follows:

     *

     * A --> English Keyboard 

     * B --> Number keyboard  

     * C --> English Keyboard --> Change to Hand Writing Keyboard

     * A --> Hand Writing Keyboard (application default is changed)

     * B --> Number keyboard (not affected)

     */

    void setDefaultKbMethod( const QUuid& method ); 

    /**

     * Get the application's default input method

     *

     * @param readConfig if false, when the application's initial input 
     * method is IMID_UNDEFINED that means the input method is not used 
     * or set before, the function will not read the system config to 
     * get the system, but if true, in the case, the

     * function will read data from the system config.

     *

     * @retval the application's default input method

     */

    QUuid getDefaultKbMethod( bool readConfig = false ); 

    /**

     * register editable widget which can invoke KB by one click 

     *

     * EZX has pre-register the following widgets:

     * ZMultiLineEdit, QMultiLineEdit, QLineEdit 

     */

    void registerEditableWidget(const char* className);

    /**

     * Bind the default input method and the input methods' name list 
     * that can be seen in the menu when the text entry has focus.

     *

     * If you do not set the the favourite input methods list for the 
     * widget, the default list is the ZMainWidget's list.

     *

     * @param widget the text entry

     * @param defaultIM the default input method

     * @param favourIMList the widget's favourite input methods' name 
     * list

     *

     * @code

     * ZMultiLineEdit* ml = new UTIL_MultiLineEdit(sv->viewport(), 

     *                                                       true,2);

     * ml->setFixedWidth(230);

     * sv->addChild(ml,3,30,true);

     *

     * //set the input methods names list and set the default input 
     * method

     * QValueList<QUuid> flist1;

     * flist1.append( IMID_NUMBER_KB );

     * flist1.append( IMID_PINYIN_KB );

     * setInputMethods(ml,IMID_NUMBER_KB, flist1);

     * @endcode

     *

     * @see ZGlobal for the system default input methods' name list.

     *

     * @see setFavoriteInputMethods

     */

    void setInputMethods( QWidget* widget, const QUuid& defaultIM, 

                          const QValueList<QUuid> & favourIMList,

                          int fieldType, QString fieldname );

   void setInputMethods( QWidget* widget, const QUuid& defaultIM, 

                             int fieldType, QString fieldname );

    /**

     * remove editable widget  

     *

     * @note only can remove the widget registered by the application

     *

     */

    void removeEditableWidget(const char* className);

     /**

      ** Get the input field for a given edit widget

      ** @param editWidget the pointer of the edit widget

      ** @retval the input field pointer of the given edit widget

      **/

    ZKbInputField * getKbInputField(QWidget * edit); 

    /**

     * get the application's kb state 

     *

     * @retval if true the application's kb is active, or it is 
     * inactive

     *

     * @note for the A780 kb will be hidden automatically when the 
     * application is not active

     */

bool getKBState();
b) Functions for input method manipulations in the ZMainWidget class 

    /**

     * Get the input widget status

     *

     * @retval return INPUTWIDGET_HIDE if the keyboard is hidden, or 
     * return INPUTWIDGET_SHOW

     *

     * @see the enum above

     */

    int getKbState();

    /**

     * Set the current input method.

     *

     * This method will call setToolbar(). So, if you want to implement 
     * your own input widget, you only need to override setToolbar() 
     * and return true.

     *

     * @param method the name of the input method to be set

     *

     * @code

     * //set to edit mode

     * ZMainWidget* w = new ZMainWidget(true);

     * if ( w )

     * {

     *     //set english key board

     *     w->setInputMethod(IMID_ENGLISH_KB);

     * }

     * @endcode

     *

     * @see ZGlobal for system default input methods' name list.

     *

     * @see setToolbar()

     */

void setInputMethod( const QUuid& method = IMID_UNDEFINED,
                                            int fieldType =0);

    /**

     * Show the main widget and the input widget at the same time.

     *

     * @param method the name of the input method to be set

     *

     * @code

     * //set to edit mode

     * ZMainWidget* w = new ZMainWidget(true);

     * if ( w )

     * {

     *     //set english key board and show the main widget 

     *     w->showWithInputMethod(IMID_ENGLISH_KB);

     * }

     * @endcode

     *

     * @see ZGlobal for the system default input methods name list.

     */

void showWithInputMethod( const QUuid & method = IMID_UNDEFINED, 
                                               int fieldType =0);

    /**

     * Specify some input methods to the ZMainWidget, so the user can 
     * see these candidates. If the user does not set the favorite 
     * input methods list for the ZMainWidget, the

     * default will be all input methods that the application knows.

     * 

     * @param imList the ZMainWidget's favorite input methods list

     *

     * @see ZGlobal for the system default input methods' name list.

     *

     * @see setFavoriteInputMethods

     */

    void setFavoriteInputMethods( const QValueList<QUuid> & imList );

    /**

     * Bind the default input method and the input methods' name list 
     * that can be seen in the menu when the text entry has focus.

     *

     * If you do not set the the favourite input methods list for the 
     * widget, the default list is the ZMainWidget's list.

     *

     * @param widget the text entry

     * @param defaultIM the default input method

     * @param favourIMList the widget's favourite input methods' name 
     * list

     *

     * @code

     * ZMultiLineEdit* ml = new UTIL_MultiLineEdit(sv->viewport(), 

     * true,2);

     * ml->setFixedWidth(230);

     * sv->addChild(ml,3,30,true);

     *

     * //set the input methods names list and set the default input 
     * method

     * QValueList<QUuid> flist1;

     * flist1.append( IMID_NUMBER_KB );

     * flist1.append( IMID_PINYIN_KB );

     * setInputMethods(ml,IMID_NUMBER_KB, flist1);

     * @endcode

     *

     * @see ZGlobal for the system default input methods' name list.

     *

     * @see setFavoriteInputMethods

     */

    void setInputMethods( QWidget* widget, const QUuid& defaultIM, 

                          const QValueList<QUuid> & favourIMList,

                          int fieldType, QString fieldName );

    /**

     * Almost the same as the above function, but all the input 

     * methods are available for convenience

     *

     * @param widget the text entry

     * @param defaultIM the widget's default input method

     *

     * @see ZGlobal for the system default input methods' name list.

     */

    void setInputMethods( QWidget* widget, const QUuid& defaultIM, int fieldType, QString FieldName );
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