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Notices

Note to U.S. Government Users Restricted Rights -- use, duplication or disclosure
restricted by GSA ADP Schedule Contract with IBM Corp.

This information was developed for products and services offered in the U.S.A.
IBM may not offer the products, services, or features discussed in this document in
other countries. Consult your local IBM representative for information on the
products and services currently available in your area. Any reference to an IBM
product, program, or service is not intended to state or imply that only that IBM
product, program, or service may be used. Any functionally equivalent product,
program, or service that does not infringe any IBM intellectual property right may
be used instead. However, it is the user’s responsibility to evaluate and verify the
operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter
described in this document. The furnishing of this document does not give you
any license to these patents. You can send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
US.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM
Intellectual Property Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation
Licensing

2-31 Roppongi 3-chome, Minato-ku
Tokyo 106, Japan

The following paragraph does not apply to the United Kingdom or any other
country where such provisions are inconsistent with local law: INTERNATIONAL
BUSINESS MACHINES CORPORATION PROVIDES THIS PUBLICATION "AS IS”
WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE. Some states do not allow disclaimer of express or implied warranties in
certain transactions, therefore, this statement may not apply to you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements
and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for
convenience only and do not in any manner serve as an endorsement of those Web
sites. The materials at those Web sites are not part of the materials for this IBM
product and use of those Web sites is at your own risk.
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IBM may use or distribute any of the information you supply in any way it
believes appropriate without incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose
of enabling: (i) the exchange of information between independently created
programs and other programs (including this one) and (ii) the mutual use of the
information which has been exchanged, should contact:

Lab Director

IBM Canada Ltd.

1150 Eglinton Avenue East
Toronto, Ontario M3C 1H7
Canada

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

The licensed program described in this document and all licensed material
available for it are provided by IBM under terms of the IBM Customer Agreement,
IBM International Program License Agreement or any equivalent agreement
between us.

Information concerning non-IBM products was obtained from the suppliers of
those products, their published announcements or other publicly available sources.
IBM has not tested those products and cannot confirm the accuracy of
performance, compatibility or any other claims related to non-IBM products.
Questions on the capabilities of non-IBM products should be addressed to the
suppliers of those products.

This information contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the
names of individuals, companies, brands, and products. All of these names are
fictitious and any similarity to the names and addresses used by an actual business
enterprise is entirely coincidental.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which
illustrates programming techniques on various operating platforms. You may copy,
modify, and distribute these sample programs in any form without payment to
IBM, for the purposes of developing, using, marketing or distributing application
programs conforming to the application programming interface for the operating
platform for which the sample programs are written. These examples have not
been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or
imply reliability, serviceability, or function of these programs. You may copy,
modify, and distribute these sample programs in any form without payment to
IBM for the purposes of developing, using, marketing, or distributing application
programs conforming to IBM’s application programming interfaces.

Each copy or any portion of these sample programs or any derivative work, must
include a copyright notice as follows:

® (your company name) (year). Portions of this code are derived from IBM Corp.
Sample Programs. ® Copyright IBM Corp. 1998, 2000. All rights reserved.
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Programming Interface Information

Programming interface information is intended to help you create application
software using this program.

General-use programming interface allow the customer to write application
software that obtain the services of this program’s tools.

However, this information may also contain diagnosis, modification, and tuning
information. Diagnosis, modification, and tuning information is provided to help
you debug your application software.

Warning: Do not use this diagnosis, modification, and tuning information as a
programming interface because it is subject to change.

Trademarks and Service Marks

The following terms are trademarks of the International Business Machines
Corporation in the United States, or other countries, or both:

AIX

AS/400

DB2

CICS

C Set ++

IBM

Network Station
Object Connection
0Ss/2

0S5/390

0S/400

Open Class
Operating System/2
Operating System /400
PowerPC 403
PowerPC 601
PowerPC 603
PowerPC 604
Presentation Manager
RS/6000

S/390

SAA

Systems Application Architechture
TeamConnection
VisualAge
WebSphere
Workplace Shell

Lotus, Lotus Notes, and Domino are trademarks or registered trademarks of the
Lotus Development Corporation in the United States, or other countries, or both.

Tivoli Management Environment, TME 10, and Tivoli Module Designer are
trademarks of Tivoli Systems Inc. in the United States, or other countries, or both.

Encina and DCE Encina Lightweight Client are trademarks of Transarc Corporation
in the United States, or other countries, or both.
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Microsoft, Win32, Windows, Windows NT, and the Windows logo are trademarks
or registered trademarks of Microsoft Corporation in the United States, or other
countries, or both.

Java and all Java-based trademarks and logos are trademarks or registered
trademarks of Sun Microsystems, Inc. in the U.S. and other countries.

UNIX is a registered trademark in the U.S. and other countries licensed exclusively
through X/Open Company Limited.

ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks or registered
trademarks of Intel Corporation in the United States, or other countries, or both.

C-bus is a registered trademark of Corollary, Inc.

PC Direct is a registered tradmark of Ziff Communicatoins Company and is used
by IBM Corporation under license

Other company, product, and service names, which may be denoted by a double
asterisk(**), may be trademarks or service marks of others.

Industry Standards

VisualAge C++ Professional for AIX, Version 5.0 supports the following standards:

* The C language is consistent with the International Standard C (ANSI/ISO-IEC
9899-1990 [1992]). This standard has officially replaced American National
standard for Information Systems-Programming Language C (X3.159-1989) and
is technically equivalent to the ANSI C standard. VisualAge C++ supports the
changes adopted into the C Standard by ISO/IEC 9899:1990/ Amendment 1:1994.

* The IBM Systems Application Architecture (SAA) C Level 2 language definition.

* The C++ language is consistent with the International Standard for Information
Systems-Programming Language C++ (ISO/IEC 14882:1998).

* The ISO/IEC 9945-1:1990/1EEE POSIX 1003.-1990 standard.

* The X/Open Common Applications Environment Specifications, System
Interfaces and Headers, Issue 4.
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About This Book

The information in this PDF document is also available in the online help.

To find this information, or any topics listed in this document as Related Concepts,
Related Tasks, or Related References, simply type the topic title into the search bar
in the top frame of your browser in the online help.

For some topics, the suggested references may already be contained in this

document. In such cases, there is a cross-reference to the page on which the related
topic appears.
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Chapter 1. Windows

A window is a generic term for a rectangular area on the screen that behaves in a
well defined manner. All windows have basic properties (such as size, position,
boundaries, and visibility), and behavior (such as the ability to receive mouse or
keyboard input, or to paint when visible).

The IWindow class is the base class for all windows. This class lets you query and
set properties shared by all windows. However, you rarely need to create an
IWindow object. Instead, create objects of classes derived from IWindow to
represent specific types of windows, such as an IFrameWindow object to represent
a frame window. Create an IWindow object (for example, from a window handle)
only when the specific type of presentation system window is either unknown or
unimportant.

[ _AIX|
An IWindow object is designed to represent a Motif widget.

Frame Windows

A frame window provides the basic structure and support for the elements of an
application. You can create and manipulate frame windows with the
IFrameWindow class. The frame window provides support for basic components
and features such as the following:

* Title bar

* Minimize and maximize buttons
* Sizing border

* System menu and menu bar

The frame window also coordinates these basic elements with the client window.

You can associate a frame window with a set of resources. (Resources are
user-interface components, such as text strings, menu bars, icons, bitmaps, and
keyboard accelerator tables, that you define in a separate file.)

The client window contains application-specific material; it should be the reason
why your frame window exists in the first place. Thus, your application should
display or collect data from the user via the client window. The client window fills
the client area, the portion of the frame window not occupied by the basic frame
components or the frame extensions.

You can add frame extensions to the frame window. A frame extension is a
rectangular region that you can add to the outside edge of the client area of a
frame window. You can add controls into frame extensions. You can place a frame
extension left, right, above, or below the client area of a frame window. The
information area implemented by the IInfoArea class is an example of a frame
extension.

Presentation System
The presentation system is the windowing system for the operating system.

© Copyright IBM Corp. 1998, 2000 1



Desktop Window

The desktop window is the window that represents the entire screen. The
IWindow::desktopWindow() function returns an IWindow object that represents the
desktop window.

Controls
A control is a specialized window that provides a general-purpose interface, such
as buttons, entry fields, and list boxes.

The AIX platform uses the term widgets for controls.

An aggregate or a compound control is a window that is actually comprised of more
than one widget or control. The following are examples of aggregates:

* View port: consists of a horizontal scroll bar, vertical scroll bar, clipping
window, and a parent window for these controls.

* Combination box: consists of an entry field, a list box, and a parent
window for these controls that may draw the drop-down button.

Input Focus

The input focus determines which window receives all keyboard input. Only one
window at a time may have input focus. A window indicates that it has input
focus through a visual cue. For example, when an entry field has the input focus, it

displays an input cursor. When a push button has the input focus, it becomes
highlighted

The input focus does not determine which window receives mouse input. Instead,
the presentation system uses the position of the mouse pointer to determine the
window to send mouse input. First it checks whether the topmost window
underneath the pointer accepts mouse input. If the window does, it sends the
mouse message to that window. If not, it checks the window underneath that
window and continues to the desktop window until it finds a window that accepts
mouse input, and sends the mouse message there. Some controls, such as static
text on some platforms, ignore mouse input.

RELATED CONCEPTS

RELATED TASKS

G . ”

G : ”

4 ”

Window Relationships

Window relationships define how windows interact with each other. There are two
kinds of relationships:

¢ Parent-child relationship
* Ownership

2 IBM Open Class: User Interface



Parent-Child Relationship

The parent-child relationship determines the visual relationship between windows on
the screen. The presentation system positions a child window relative to its parent
window.

The presentation system draws child windows on top of their parent window, but
the child windows cannot visually extend beyond the bounds of their parent
window. The parent window crops its child windows to fit within its boundaries.

Typically frame windows have the desktop window as their parent.

Frame windows that do not have the desktop as their parent are child frame
windows. The Open Class Library supports child frame windows only on OS/2%.
You specify the parent of a frame window when you construct the IFrameWindow
object. Creating a frame window without a parent window is equivalent to
creating it with the desktop window as its parent.

Windows that share the same parent window are sibling windows. The order the
IBM Open Class creates sibling windows is called the sibling order. By default, the
IBM Open Class creates new windows at the bottom of the sibling order. The
sibling order defines the following;:

* The order of painting (from bottom to top)
* The order of keyboard movement with the Tab key (top to bottom)
* The window to receive mouse events (the one on top)

Ownership

Ownership defines a path for message processing within the presentation system. A
window always notifies its owner window of any significant events. For example, a
button notifies its owner whenever a user selects it. A window also passes
keyboard and mouse events that it does not process to its owner window for
possible processing.

Ownership also defines the path for inheriting colors and fonts. For example, if a
window doesn’t have a specific font assigned to it, it uses the font of its owner
window.

We recommend that you keep parent and owner windows the same.

You must create a window and its owner window on the same thread.

There are two kinds of frame windows depending on ownership:

* Primary windows: Frame windows that have no owner or are owned by the
desktop window.

* Secondary windows: Frame windows with an owner other than the desktop
window.

Between two frame windows, ownership defines the following behavior:
* Closing a frame window returns the input focus to its owner window.

Chapter 1. Windows 3



* Moving, minimizing, restoring, or closing a frame window causes the secondary
windows it owns to move, minimize, restore, or close.

You may specify the style IFrameWindow::noMoveWithOwner so that secondary
windows do not move with their owner.

* Frame windows always remain above their owners.

You generally use a secondary window for the following purposes:

* To display views of subcomponents of objects displayed in your main view. For
example, a list of properties and attributes of a file is a secondary window.
* To prompt the user for input as a result of selecting a menu choice. For example,

the file dialog that appears after selecting the menu choice Open is a secondary
window.

RELATED COMCEPTS

7 . ”

G ”

RELATED TASKS

l/( I I !ﬁ!' ’j
[“’Add Styles” on page 15

% . ”

4 ”

Create a Frame Window

Use the IFrameWindow class to create a frame window. The default style of the
IFrameWindow class has a title bar, system menu, minimize button, maximize
button, and restze border. The default style adds an entry for the frame window to
the system window list.

In Motif, the default style of the [FrameWindow class has a title bar, window menu
button, minimize button, maximize button, and resize window border. The
window menu button on AIX is a system menu button on OS/2. The Open Class
Library uses the IFrameWindow::systemMenu style to create the window menu
button for AIX.

The following sample code creates a default frame window:

// A simple frame window example
#include <iframe.hpp>

#include <iapp.hpp>

#define MAIN_WINDOW 1

// Main Routine - application entry point
int main()

// Construct the frame window
IFrameWindow frame("Basic Frame Window",
MAIN_WINDOW,
IFrameWindow: :defaultStyle());
frame.setFocus().show();
// Start event processing
IApplication::current().run();
return 0;
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The following figure shows the frame window on the Windows® platform created
using the preceding example:

: Basic Frame Window

The IFrameWindow class also provides several other styles. You can, for example,
associate an accelerator key table to the frame window or provide an icon to be
used when the window is minimized.

The following shows the components of a frame window created using the
IFrameWindow class with the default style and some added controls. This image is
from the Windows platform:

Hello World Sample - Yersion 3 _ (O]
Aligriment
Center Alignment

Hello, ¥World!!!

Use Alt-F4 to Close Window

When you construct an I[FrameWindow with a style of
IFrameWindow::minimizedIcon, IFrameWindow::accelerator, or
IFrameWindow::menuBar, resources corresponding to the style must be in the
resource library you use to construct the frame. This library is usually the default
user library, which you can use by using the following line of code:

IApplication::current().userResourceLibrary();

You can explicitly specify the resource library on the IFrameWindow constructor
by using the const IResourceld argument, giving an IResourceLibrary value.

Chapter 1. Windows 5



When you construct an IFrameWindow with a style of minimizedIcon, accelerator,
or menuBar, the corresponding resource defined with the [FrameWindow window
ID in the resource file is automatically loaded. If a required resource is not found,
an exception is thrown, and the frame window is not constructed.

When a frame window is minimized, the frame window hides and draws its
minimized icon. Sometimes other windows associated with the frame window are
drawn on top of its icon. This occurs when the windows are children of the frame
window but not the client window or frame extensions.

To suppress the drawing of child windows that are not frame extensions of the
client window when they are supposed to be minimized, add a handler to the
frame window that detects when the frame is minimized, and hides these
windows. The handler should make these windows visible when the frame is
restored.

The Open Class Library defers positioning and sizing components of a frame
window until the frame window shows. As a result, if you query the size and
position of the frame window’s client window or frame extensions, an accurate
value is not returned until the frame window is shown.

The IWindow::show or IFrameWindow::showModally member functions
automatically update the frame window.

You can force the frame window to update itself by calling the
IFrameWindow::update() member function.

RELATED CONCEPTS

4 . 7

I’Fhapfpr 21 _Resources” on page 297

I’Chapfpr 3. FEvents and Event Handlers” on page 19

RELATED TASKS
[“‘Add Styles” on page 15

[/C l é ] I R ” 395

Change the Title Bar

The title bar is the area at the top of each frame window that contains a window
title.
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If you do not provide a window title, the Open Class Library sets the title to a
string loaded from the application’s resource library. The ID of the string in the
string table is the frame window’s ID.

In Motif, if you do not provide a window title, Open Class Library looks for a
string in the application’s resource file. If the Open Class Library cannot find a
string, the title defaults to the system-generated title (typically, the name of the
executable file).

You can specify the icon which displays when the application is minimized. Use
the minimizedIcon style when you create the frame window.

The following code, from Hello World version 3, shows you how to specify a
minimized icon and the window title when you create the frame window.

1. Define the title text and the minimized icon in the resource script file:

#include "ahellow3.h"
ICON WND_MAIN ahellow3.ico
STRINGTABLE
BEGIN
STR_HELLO, "Hello, World!!!"
WND_MAIN, "Hello World Sample - Version 3"
/...

[ 05/2 |
The above resource script file is for AIX or OS/2.

WND_MAIN is the frame window identifier. The frame window uses the window
identifier (windowld) passed on the constructor to load its icon, title, menu bar,
or accelerator table resources if these components are specified in the frame
window style.

2. Use the defaultStyle and minimizedlcon styles in the IFrameWindow
constructor. The following code comes from the ahellow3.cpp file:

int main()

{
/] ...
AHelloWindow mainWindow (WND_MAIN);
mainWindow.setTextAlignment (AHelloWindow: :1eft);
mainWindow.sizeTo(ISize(400,300));
mainWindow.setFocus();
mainWindow.show();
IApplication::current().run();
return 0;

1

/...

AHelloWindow :: AHelloWindow(const unsigned long windowId)
:IFrameWindow (IFrameWindow: :defaultStyle() |

IFrameWindow: :minimizedIcon,
windowId)

,menuBar(windowId, this)
,statusLine (WND_STATUS,this,this)
,hello(WND_HELLO, this, this)
,infoArea(this)

Chapter 1. Windows 7
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,commandHandler(this)

{
}

/...

When the application creates the AHelloWindow object, it constructs the
IFrameWindow base class using the default style with a minimized icon,
ahellow3.ico, and “Hello World Sample - Version 3” as the title text. The frame
window determines the icon and title text based on the window ID and the
resource library.

To access or change your frame window’s title, use the IFrameWindow::titleText
and IFrameWindow::setTitleText member functions. You can also create an ITitle
object.

The ITitle Class
The ITitle class creates and updates the title bar area of your frame window. The
ITitle class consists of the following three components:

* Object text
e View text
¢ View number

When you construct a title, you must provide the object text. The other two
components are optional. The Open Class Library separates the object text and
view text with a hyphen (-). The library separates the view text and view number
with a colon (:), as in the following example:

0S/2 System - Icon View:2

Use ITitle if you want the Presentation Manager-compatible support for the object,
view, and view number. If you do not want this support, you can specify a title
using an [FrameWindow constructor or calling the IFrameWindow::setTitleText
function again.

ITitle does not create the title bar as a separate window on the Windows operating
system. The setAutoDeleteObject function (which deletes the object when the
window is deleted) does not work because no window is being deleted. Therefore,
do not use the setAutoDeleteObject function to delete a title bar. Instead, perform
your own delete for the objects that your application creates using the new
operator.

- 05/2 |

The title may exceed 60 bytes in length, but only the first 60 bytes appear in a
Window List entry. Use IFrameWindow::addToWindowList to add entries to the
window list.

LAl |

An ITitle window is not a separate window owned by the application; it is created
and managed by the Window Manager. As a result, you cannot use
IWindow::setAutoDeleteObject to automatically delete ITitle objects. Instead
perform your own delete for the ITitle objects that your application creates using
operator new. Similarly, you cannot use IWindow::setAutoDestroyWindow.
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Create an Information Area

The information area is a small rectangular area that is usually located at the bottom
of a frame window. You can use the information area to display:

* A brief explanation of the state of an object

* Information about the completion of a process

* Information messages displayed with fly-over help

Use the IInfoArea class to create and manage the information area. Objects of
IInfoArea class provide a frame extension to show information about the menu
item where the cursor is positioned. The string displayed in the information area is
defined in a string table in the resource file.

The following sample uses the IInfoArea class to create the information area and
the text to display in it.

1. Define the menu bar and string table in a resource script file. The string table
contains strings of text, and each string is associated with a menu item. For
Windows, when you choose the menu item, the string related to that item
displays in the information area. The following is from the ahellow3.rc file.

- 05/2 |
The following is a sample OS/2 and AIX resource script file:

#include "ahellow3.h"
ICON WND_MAIN ahellow3.ico

STRINGTABLE
BEGIN
STR_HELLO, "Hello, World!!l"
WND_MAIN, "Hello World Sample - Version 3"
STR_INFO, "Use ATt-F4 to Close Window"
MI_ALIGNMENT, "Alignment Menu"
MI_CENTER, "Set Center Alignment"
MI_LEFT, "Set Left Alignment"
MI_RIGHT, "Set Right Alignment"
STR_CENTER, "Center Alignment"
STR_LEFT, "Left Alignment"
STR_RIGHT, "Right Alignment"
END
MENU WND_MAIN
BEGIN )
SUBMENU " Alignment", MI_ALIGNMENT
BEGIN

MENUITEM " Left",  MI_LEFT
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MENUITEM ":Center", MI_CENTER
MENUITEM " Right", MI_RIGHT
END
END

The same resource file would appear as follows for a Windows application:

#include "ahellow3.h"
WND_MAIN ICON ahellow3.ico

STRINGTABLE
BEGIN
STR_HELLO, "Hello, World!!!™"
WND_MAIN, "Hello World Sample - Version 3"
STR_INFO, "Use A1t-F4 to Close Window"
MI_ALIGNMENT, "Alignment Menu"
MI_CENTER, "Set Center Alignment"
MI_LEFT, "Set Left Alignment"
MI_RIGHT, "Set Right Alignment"
STR_CENTER, "Center Alignment"
STR_LEFT, "Left Alignment"
STR_RIGHT, "Right Alignment"
END
WND_MAIN MENUEX
BEGIN
POPUP "&Alignment", MI_ALIGNMENT
BEGIN

MENUITEM "&Left", MI_LEFT
MENUITEM "&Center", MI_CENTER
MENUITEM "&Right", MI_RIGHT
END
END

2. This code is from the ahellow3.hpp file. The highlighted lines add an
information area object to the AHeTToWindow class.

class AHelloWindow : public IFrameWindow
{
public:
enum Alignment

{

left, center, right

AHelloWindow(const unsigned Tong windowId);
virtual
“AHeTloWindow() ;
virtual AHelloWindow
&setTextAlignment( const Alignment alignment);
private:
IMenuBar
menuBar;
IStaticText
statusLine,
hello;
IInfoArea
infoArea;
ACommandHandler
commandHandler;
AHelloWindow
&operator= (const AHelloWindowd&);
}s
3. In the ahellow3.cpp file, construct the information area when AHelloWindow is
created as follows:

AHelloWindow :: AHelloWindow(const unsigned lTong windowlId)
:IFramelindow(IFrameWindow: :defaultStyle() |
IFrameWindow: :minimizedIcon,
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windowId)
,menuBar(windowId, this)
,statusLine(WND_STATUS,this,this)
,hello(WND_HELLO, this, this)
,infoArea(this)
,commandHandler(this)

setClient(&hello);
addExtension(&statusLine,

IFrameWindow: :aboveClient,

IFont (&statusLine).maxCharHeight());
hello.setText (STR_HELLO);
infoArea.setDefaultText (STR_INFO);
commandHandler.handleEventsFor(this);
setTextAlignment (center);

RELATED CONCEPTS

G . ”

I’thpfpr 3_FExvents and Event Handlers” on page 19
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Create a Message Box

A message box is a frame window that an application uses to display a note,
caution, or warning to the user. For instance, an application can use a message box
to inform a user of a problem that the application encountered while performing a
task. The Open Class Library provides an IMessageBox class for displaying
messages in a message box.

You construct objects of the IMessageBox class by using an object of a class derived
from IWindow. The IWindow object becomes the owner of the new message box,
as follows:

IMessageBox messageBox(owner);

The following example shows you how to create a message box:

// Message box example
#include <iframe.hpp>
#include <imsgbox.hpp>
int about();
int main()
{

about();

return 0;

1
int about()
{
// Create instance of IMessageBox
IMessageBox msg(IWindow::desktopWindow());
// Create a title for IMessageBox
msg.setTitle("Basic MsgBox");
msg.show("Error MsgBox",
IMessageBox: :abortRetryIgnoreButton |
IMessageBox: :defButtonl |
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IMessageBox: :errorlcon |
IMessageBox: :moveable);
return true;

}

The following image from Windows shows a message box created by the
preceding example:

Basic MsgBox

Q Error MzgBox

Retry j lgnore i

Creating a Message Window

The class IMessageWindow supports message IDs on a message box.
IMessageWindow is a customizable window for displaying simple to complex
messages in your application. An IMessageWindow can be made to look similar to
an IMessageBox using predefined settings, or can be customized by replacing or
adding to components on the message window. The default message window
contains an image in the upper left, message text in the center, a button area along
the bottom, and message ID text in the lower right. Through various mechanisms,
you can customize or replace any of these areas on the message window. In
contrast, IMessageBox does not provide the message ID text area and is not
customizable. The appearance of the message window is platform independent, so
it may look slightly different than the native controls supported by IMessageBox.

You can use IMessageWindow without customization. There are five predefined
message types in the EMessageType enumeration that you can pass on the
IMessageWindow constructor that give the message window a certain image and
certain buttons. Using one of these predefined types gives you a message window
that looks similar to an IMessageBox. However, IMessageWindow only provides
the most commonly used combinations for this simple use.

In addition, there are degrees of customization you can use with IMessageWindow.
The simplest customization is to create the message window with the
kUserDefinedMessage type, which indicates no image and no buttons, and add
your own image and buttons using setMessagelmage and addButton, respectively.
With these functions you can specify a predefined image or button, or create your
own, and add them to the message window. This allows you to customize without
deriving from IMessageWindow. Any buttons you create and add to the message
window should be created with the parent window returned by buttonParent. If a
button is added without this parent, an exception is thrown. The buttons are added
left to right in the order that you call addButton. You can call addButton even if
you used a message type other than kUserDefinedMessage on the constructor, and
any buttons you add are placed to the right of the existing buttons. There is no
limit on the number of buttons you can add.

You can obtain a pointer to a predefined button you have added to the message
window by calling the button function and passing one of the EButton
enumerations. You can use the pointer returned to manipulate the appearance of
the button, for example, by changing the text. One reason you may want to change
the default buttons or add your own buttons to the message window is so you can
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provide translated text for them. The predefined button text is not translated into
all languages on whose platforms you may want to run your application.

Set the styles of buttons you add or change to obtain the desired behavior for your
message window. If you want a button to be the default, you must give it the
IPushButton::defaultButton style. Likewise, if you want a help button, you must
give it the IPushButton:help and IButton::noPointerFocus styles.

For further customization, you can derive from IMessageWindow and override one
or more functions to provide your own controls to be placed in the message
window. The message window allows you to provide controls for the image, the
message text, and the message ID by overriding createMessagelmage(),
createMessageText(), and createMessageldText(), respectively. You can provide any
IBitmapControl or derived class for the image, and any ITextControl or derived
class for the message text and message ID. The default image is an IIconControl,
and the default message text and message ID are IStaticText controls. Any control
you replace is positioned in the same place in the message window client area.
However, you define the characteristics of the control such as minimum size,
image, text, scrollability, or color.

Note that you can still add or replace buttons if you derive from IMessageWindow
by using IMessageWindow::addButton().

The most comprehensive way to customize IMessageWindow is to derive your
own class and replace the entire client area by overriding createClient. You must
use the deferClientCreation style for your override of createClient to be called. The
function is called when the message window is shown. Whatever you return from
this function is placed in the client area with no changes. You can obtain the
default image, message text, and message ID controls to place in your client area
by calling createMessagelmage(), createMessageText(), or createMessageldText().
The characteristics of the controls returned from these functions are dependent on
the message type indicated in the constructor and previous calls to
setMessageText(), setMessagelmage(), and setMessageld(). To determine which
buttons to place in your client area or other characteristics you may want to add,
you can call messageType() to obtain the message type specified on the constructor.

Since IMessageWindow derives from IFrameWindow, you can use inherited
functions and styles to manage the message window. Use IFrameWindow::show()
or I[FrameWindow::showModally() to display your message window. Use
IFrameWindow::systemModal to make your message window system modal. There
are many other frame window functions and styles you may want to apply to your
message window.

You must use an ICommandHandler to handle processing for any buttons you add
to your message window that are not listed in the EButton enumeration. By
default, the message window will dismiss itself when any predefined button
(except help) is clicked. The IDs for the predefined buttons provided by
IMessageWindow are listed in the EButton enumeration. For buttons you create
and add, you determine the action to be taken in your handler. If you display the
message window using showModally(), the ID of the button clicked is returned
from the call to that function.

Provide help for your message window just as you would any other frame
window.
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Chapter 2. Styles

A style affects the appearance and behavior of a window. Each window class has
styles that are encapsulated in style objects.

Generic styles are defined in IWindow. Classes derived from IWindow can combine
their own styles with those of IWindow.

Each window class maintains its own default style object. You can access default
style objects using the static member function defaultStyle() and then set it using
the static member function setDefaultStyle(). Each window class also maintains a
style object called classDefaultStyle that corresponds to the initial setting of
defaultStyle().

Most window classes provide one or more constructors that accept a style object as
one parameter. You can only construct a style object from existing style objects.
These style objects are only used by window constructors. The style of a window
can subsequently be changed and queried using the window class member
functions. Also, styles which cannot change after a window has been created, in
the case of, no member function is provided to change the style.

RELATED CONCEPTS

4 . ”
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4 . ”

4! 17

Add Styles

The following sections describe how you can use bitwise operators with style
objects. For the sake of simplicity, the IComboBox class and its styles are used for
all examples. The IBitFlag class provides bitwise operators that you can use with
the styles of the Open Class Library just as if you were using them with numbers.

Copy Styles

The assignment operator (=) returns one style object that is set equal to the
specified style object. The value of the resulting object is equal to the value of the
operand object. For example:

IComboBox: :Style myStyle = IComboBox::dropDownType;

Combine Styles

The bitwise OR () operator returns a style object that is a combination of two or
more style objects. The value of the resulting object is the bitwise OR of the value
of the two operand objects.

You can combine any existing style objects, such as myStylel and myStyle2 in the
following example, to create yet another style object. For example:

IComboBox::Style
myStyle3 = myStylel | myStyle2;
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This example adds the tabStop style to the myStyle object:

IComboBox::Style myStyle = IComboBox::dropDownType;
myStyle |= IWindow::tabStop;

In many cases, you can combine styles of one class with those of another class.
Here, an IComboBox style is combined with an IWindow style. The documentation
for each class that has styles specifies whether other classes have compatible styles
that you can use when constructing objects for those classes.

Test Styles
The bitwise AND (&) operator returns an unsigned long integer that identifies if
there are any bits common to the operand style or attribute objects. Typically, you
use this operator to test whether a bitwise OR (|) operator has been used to
combine one style object with another. For example:

bool isADropDown = false;

if (myStylel & IComboBox::dropDownType)
isADropDown = true;

Negate Styles i
The bitwise NOT ( ) operator returns a negated style object. The value of the
resulting object is the bitwise NOT of the value of the operand object. For example:

IComboBox::Style::NegatedStyle
negatedStyle = myStyle;

This code returns an object named negatedStyle that negates the value of the
myStyle object.

The precedence of the AND operator (&) is greater than the OR operator (1). You
must be aware of operator precedence to avoid creating invalid styles that might
not be obvious.

If you do not want to consider operator precedence, specify the styles you want
instead of negating others from the default Open Class Library styles.

The following example creates an invalid style that the IViewPort constructor will
reject. This causes the following:
IViewPort::defaultStyle()

| IViewPort::alwaysHorizontalScrollBar
& IViewPort::asNeededHorizontalScrollBar

to be evaluated as:

IViewPort::defaultStyle()
| (IViewPort::alwaysHorizontalScrollBar
& IViewPort::asNeededHorizontalScrollBar)

as opposed to the following:

(IViewPort::defaultStyle()
| IViewPort::alwaysHorizontalScrollBar)
& IViewPort::asNeededHorizontalScrollBar

Therefore, you must consider the order and the operator precedence when you
negate a style because the Open Class Library cannot change the order in which
operators are evaluated in the code statement.

Setting Window Styles
You can create a window with a specific style in the following ways:
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* Create a window using a constructor that accepts the style as a parameter. The
following three examples illustrate this method.

This example shows how to create an entry field control with a style that is a
combination of styles from IWindow and IEntryField:

IEntryField entryField(ID_EF1, parent, owner,
IRectangle(10, 10, 100, 20),
IWindow::visible
IWindow: : tabStop
IWindow: :group |
IEntryField::margin |
IEntryField::autoScroll);

Alternatively, you can explicitly construct the style object and pass it as a
parameter as follows:

IEntryField::Style efStyle = IWindow::visible
IWindow: :tabStop
IWindow: :group |
IEntryField: :margin |
IEntryField::autoScroll ;
IEntryField entryField(ID_EF1, parent, owner,
IRectangle(10, 10, 100, 20),
efStyle);

You can also access the default style object using the static member function
defaultStyle. This simplifies the preceding example to the following:

IEntryField entryField(ID_EF1, parent, owner,
IRectangle(10, 10, 100, 20),
IEntryField::defaultStyle() |
IWindow: :tabStop |
IWindow: :group) ;

* Use the static member function setDefaultStyle to set the default style and then
construct the window. For example:

IEntryField::Style efStyle = IEntryField::defaultStyle() |
IWindow: :tabStop |
IWindow: :group;
IEntryField::setDefaultStyle(efStyle);
IEntryField entryField(ID_EF1, parent, owner,
IRectangle(10, 10, 100, 20));

* Create a window with the default style and change it using member functions of
the window. The example now becomes:

IEntryField entryField(ID_EF1, parent, owner,
IRectangle(10, 10, 100, 20));

// Member function of IWindow

entryField.enableGroup();

// Member function of IWindow

entryField.enableTabStop();

// Member function of IEntryField

entryField.enableAutoScroll();

RELATED CONCEPTS
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Chapter 3. Events and Event Handlers

The graphical user interfaces that the Open Class Library supports are event-driven.
A window can process a wide variety of events from many sources. Events can
include the following:

* Command Events: when a user selects a menu item, presses an accelerator key, or
selects a push button.

* Keyboard Events: from individual keystrokes, such as changing the contents of an
entry field.

* Mouse Events: when a user moves the mouse or presses and releases a mouse
button.

* Paint Events: when a portion of a window becomes invalidated, so that a visible
part of the window cannot accurately display itself. This can happen when the
user covers and uncovers a window, or when the application itself explicitly
invalidates the window.

* Resizing Events: when the user or application changes the size of a window.

You can change the behavior of a window by changing how it processes an event.
With the Open Class Library, you do this by adding an event handler to the
window.

Event Handlers

The Open Class Library represents events with objects derived from IEvent. You
process events routed to a window with event handler objects. Therefore, you can
add customized behavior for a window by attaching your own event handler to it.
You attach an event handler to a window by passing the window to the handler’s
handleEventsFor function.

In addition, you can reuse your handler for other windows. For example, you can
reuse a handler that verifies telephone numbers wherever an entry field accepts
telephone numbers. You can also attach different handlers to a window.

The following table describes various event handler classes you can use to
customize the behavior of your windows:

Class Description

ICommandHandler Processes command events, such as
displaying a file dialog window when a user
selects Open from a menu bar.

IKeyboardHandler Processes the individual keystrokes from a
user, such as verifying a telephone number
entered into an entry field. You would not
use this class for keys that relate to
command processing, such as accelerator
keys, or keys that the operating system itself
uses, such as the F1 key to request help.

IMouseHandler Adds additional mouse functionality that the
operating system does not provide.

IPaintHandler Specializes the processing of a paint event,
such as painting your client window with
simple 2D graphics.
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Class Description

IResizeHandler Customizes the behavior of your window
when you resize your window. For example,
you can reposition and resize the
components of a window when it is resized,
or change the size of the font it uses.

Processing Events

Each handler class has one or more virtual functions that process events. To use an
event handler, you create a class derived from a handler class, then override the
virtual functions to implement the behavior you want.

Your virtual function should either return a value of false to indicate that it has not
processed the event, or true to indicate that no additional processing needs to
occur for the event. Returning false allows other handlers attached to the window
to be called to process the event. Handlers are called in the reverse order in which
they are attached. Therefore the order in which you attach handlers can cause a
handler to not receive events.

If none of the handlers attached to the window process the event, the window
passes the event on for default processing by either Open Class Library or the
presentation system. This could cause the event to be passed to the owner window
for it to process.

All handler classes contain a dispatchHandlerEvent function to determine whether
the handler needs to process an event, or return it unprocessed. If an event needs
processing, the dispatchHandlerEvent function creates the appropriate event object
and calls the appropriate virtual function to process the event.

The IEvent class acts as the base class for more specialized event classes. It
provides general member functions to extract the message ID and message
parameters. The IEvent derived classes, such as ICommandEvent, generally add
more specialized functions for extracting information specific to that type of event.
The IEvent class also provides a member function, setResult, for those events that
require a value to be returned.

The following diagram describes how the Hello World version 5 sample handles
the event that occurs when a user selects the Center command from the menu bar:
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0

true

IHelpHandler 6— ICommandHandler

The main window class, mainWindow, handles two kinds of events:

* Command events that result from the user selecting the Left, Center, Right, or
Text menu items

* Help events that result from the user selecting the General help, Keys help or
Help index menu items

A class derived from ICommandHandler called ACommandHandler handles the
command events. A class derived from IHelpHandler called AHelpHandler handles
the help events. The following describes the above diagram in further detail:
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1. The mainWindow constructor creates an ACommandHandler object called

commandHandler. The mainWindow constructor attaches this command handler by
calling the handleEventsFor function:

commandHandler.handleEventsFor(this);

The mainWindow constructor creates and attaches an AHelpHandler object called
helpHandler:

helpHandler.handleEventsFor(this);

The user selects the Center menu item. The ID of this command is MI_CENTER.
This ID has been defined in the ahellow5.h header file:

#define MI_ALIGNMENT 0x1500

#define MI_CENTER 0x1501
#define MI_LEFT 0x1502
#define MI_RIGHT 0x1503
#define MI_EDIT 0x1504
#define MI_TEXT 0x1505
#define MI_HELP 0x1510

The ahellow5.rc file resource script file maps this ID onto the menu as follows:
WND_MAIN MENUEX

BEGIN
POPUP "&Edit" , MI_EDIT
BEGIN
POPUP "&Alignment" ,  MI_ALIGNMENT
BEGIN
MENUITEM "&Left\tF7" , MI_LEFT
MENUITEM "&Center\tF8" , MI_CENTER
MENUITEM "&Right\tF9" , MI_RIGHT
END
MENUITEM "&Text..." ,  MI_TEXT
END
POPUP "&Help" , MI_HELP , MFT_RIGHTJUSTIFY
BEGIN
MENUITEM "&General help..." , SC_HELPEXTENDED /*MIS_SYSCOMMAND+/
MENUITEM "&Keys help..." ,  SC_HELPKEYS /+MIS_SYSCOMMAND=*/
MENUITEM "Help &index..." , SC_HELPINDEX /*MIS_SYSCOMMAND*/
END
END
[ WIN_|

This extract is from a Windows resource script file.

The IBM Open Class creates an IEvent object to represent this event.

The IBM Open Class calls the IWindow::dispatch command so that the event
handlers attached to mainWindow can process the event.

Since helpHandler was attached last, it gets to process the event first. The help
handler processes the event object by calling its dispatchHandlerEvent function.
Since the event is a command event and not a help event, the
dispatchHandlerEvent function returns false. A false value indicates that it did
not process the event and the next event handler should process the event.

The command handler commandHandler processes the event object by calling its
dispatchHandlerEvent function. Since the event object is a command event, the
dispatchHandlerEvent creates an ICommandEvent object from the event object.
The processes this ICommandEvent object by calling its command virtual
function ACommandHandTer: : command.

The Hello World version 5 sample overrides the command virtual function as
follows:
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bool
ACommandHandler :: command(ICommandEvent & cmdEvent)

{
bool eventProcessed(true);
switch (cmdEvent.commandId()) {
case MI_CENTER:
frame->setTextAlignment (AHelloWindow: :center);
break;
case MI_LEFT:
frame->setTextAlignment (AHelloWindow: :Teft);
break;
case MI_RIGHT:
frame->setTextAlignment (AHelloWindow: :right);
break;
case MI_TEXT:
frame->editText();
break;
default:
eventProcessed=false;
}

return(eventProcessed) ;

}

To obtain the ID of the command event you call the
ICommandEvent::commandld function. The command virtual function indicates
that it has processed the event by returning true. If the command virtual
function returns true, no other processing occurs for the event.

8. If a handler’s dispatchEventsFor function or its associated virtual function (such
as ICommandHandler::command) returns false, the event object is passed to the
dispatchHandlerEvent function of the next handler attached to the window. If
no handlers process the event, the event object is passed to the window’s
defaultProcedure function for processing.

RELATED CONCEPTS

7 . ”
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RELATED TASKS
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[‘Task and qgmp]pe Cross-Reference Table” on page 444

Event and Event Handler Mechanism

Encapsulation of User Interface Architectures

The Open Class Library uses events and event handlers to encapsulate and hide
the message architectures of Windows, OS/2 Presentation Manager® (PM) and
Motif in an object-oriented way.

You can either post or send a message. When a message is sent (sendEvent), the
sender is blocked until the receiver processes the message and returns. If the
sender and receiver are on the same thread, a direct function call is made to the
receiver. If the sender and receiver are on different threads, the message is placed
on a private area of the receiver’s message queue. In either case, the sender is
blocked until the receiver processes the message and returns.

When a message is posted, the message is placed on the receiver’s message queue.
The poster’s thread then continues without waiting for a reply.

Chapter 3. Events and Event Handlers 23



24

A thread switch occurs on each sent message. Continuously posting messages to
another thread is less expensive than sending them.

Notifiers and Observers

The notification and observer mechanism is not an extension of the event and
handler mechanism. They are designed for two different purposes. IBM Open
Class uses handlers and event objects to provide a platform independent
abstraction of the underlying operating system UI events and event processing.

A handler allows you to watch for certain events, perform some work in response
to the event before passing it on, or even prevent it from being passed on to other
handlers (including the control’s window procedure). Notifications and observers
are not related to the underlying operating system events and event processing.
They are related to the interfaces of the IBM Open Class classes.

Multiple observers can say they are interested in knowing when certain aspects of
an IBM Open Class object change or some event occurs. This is different than
events and handlers in the sense that as an observer, you are notified when the
aspect you are observing changes or occurs, but so are all the other observers
watching that object. As an observer, you cannot stop notification from proceeding.

Events and event handling are specific to user interface objects. A non-user
interface object can be a notifier and/or an observer.

The IBM Open Class objects generate notifications themselves in their member
functions (for example, this occurs at the C++ object level not the presentation
system control level). Since IWindow derives from INotifier, all controls know how
to notify observers from any member function that does something an observer
might be interested in knowing.

Valid Message IDs for Events

The Open Class Library reserves message IDs beginning at OxFEQO. If you use the
Open Class Library, define application-specific messages and events only in the
range of WM_USER through OxFDFE.

WM_USER has a value of 0x0400. The Windows operating system defines
messages above the WM_USER range. Refer to your Windows documentation to
ensure that you are not conflicting with these messages.

- 05/2 |
WM_USER has a value of 0x1000.

L _AIX |
There is no WM_USER on Motif so you have to stay below 0xFEQO.

Tips When Using Event Handlers

When you are within a handler member function, do not delete the IWindow
object to which the handler is attached. This will cause the Open Class Library to
throw an exception.

The order in which you attach handlers can cause a handler to not receive events
because handlers are called in the reverse order that they are attached.
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Ensure that handlers return from virtual functions as quickly as possible to avoid
locking up the system by delaying the message processing.

RELATED CONCEPTS

4 ”

RELATED TASKS

Write an Event Handler

In general, writing an event handler can be divided into the following steps:
1. Determine which handler class processes the event.

2. Create a class derived from that handler class and override the event-handling
functions.

3. Create an instance of your derived class.
4. Attach event handlers to the window.

5. Stop handling events for the window.

The Hello World application has several event handlers. The following example
illustrates how to use the above steps to process user menu selections. The code
shown is from Hello World version 3.

1. Determine which handler class processes the event.

When you select a menu item, an ICommandEvent is generated. The handler
class for this type of event is ICommandHandler.

2. Create a class derived from that handler class and override the event-handling
functions.

The Hello World application creates a new class called ACommandHandler that is
derived from the ICommandHandler class. The virtual function,
ICommandHandler::command processes command events. The class
ACommandHandler overrides this function to provide its own command event
handling.

The following sample, taken from the ahellow3.hpp, file, shows the class
declaration of ACommandHandTer:

class ACommandHandler : public ICommandHandler
{
public:
ACommandHandler (AHelloWindow *helloFrame);
virtual
ACommandHandler() { };
protected:
virtual bool
command (ICommandEvent& cmdEvent);
private:
AHelToWindow
*frame;

}s

The public constructor and private data member frame save a pointer to the
frame window for which commands will be processed.

The ACommandHandler command function provides command processing for
AHelloWindow class objects. The definition of the command function is taken
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from ahellow3.cpp. The ID of the menu item is extracted from the command
event object using the commandld member function, as follows:

bool ACommandHandler :: command(ICommandEvent & cmdEvent)

{
bool eventProcessed(true);
switch (cmdEvent.commandId())

{
case MI_CENTER:
frame->setTextAlignment (AHel1oWindow: :center);
break;
case MI_LEFT:
frame->setTextAlignment (AHelloWindow: :1eft);
break;
case MI_RIGHT:
frame->setTextAlignment (AHelloWindow: :right);
break;
default:
eventProcessed=false;
}

return(eventProcessed);

}

Create an instance of your derived class.

Define a data member from your new handler class in your application
window. The following code comes from the ahellow3.hpp file:

ACommandHandler commandHandler;

Construct the ACommandHandler object in the initializer of the constructor for the
application window. This is shown in the ahellow3.cpp file:
AHelloWindow :: AHelloWindow(unsigned long windowld)
: IFrameWindow(IFrameWindow: :defaultStyle() |
IFrameWindow: :minimizedIcon,
windowId)
,menuBar (WND_MAIN, this)
,statusLine(WND_STATUS, this, this)
,hello(WND_HELLO, this, this)
,infoArea(this)
,commandHandler(this)

Attach event handlers to the window.
The base class IHandler provides a member function handleEventsFor to attach
a handler to a window. In the Hello World application, ahellow3.cpp, the

ACommandHandler begins processing command events for the AHelloWindow in its
constructor with the following statement:

commandHandler.handleEventsFor(this);
Stop handling events for the window.
The base class IHandler provides a member function stopHandlingEventsFor to
stop event processing for the window. In the Hello World application,

ahellow3.cpp, the ACommandHandler stops processing command events for the
AHelloWindow in its destructor with the following statement:

commandHandler.stopHandlingEventsFor(this);

RELATED CONCEPTS

7

7

RELATED TASKS

s
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Extend Event Handling

Write Handlers

The IBM Open Class provides handler classes for common operating system
messages. However, you may need to process messages for which there are no
predefined handler classes. The IHandler class is the base class for handlers. All
event handlers are derived from this class.

The Create Your Own Handler Sample shows a way to provide a new handler
class derived from IHandler. The sample uses timer functions to implement a timer
event handler.

To write your own handler class you generally follow these steps:
1. Derive your class from IHandler.

2. Optionally, override the handleEventsFor member function that you inherit
from IHandler.

3. Opverride your dispatchHandlerEvent function you inherit from IHandler to call
an event processing function.

4. Define the event processing function of your handler class.

5. Optionally, override the stopHandlingEventsFor function you inherit from
IHandler.

System functions vary by operating system. If you need to call system-specific
APIs you can code them within #ifdef preprocessor statements. This technique
allows you to implement a function in different ways on different platforms within
the same source file. See the topic Create Cross-Platform Applications for more
information about using #ifdef statements.

You can find the Create Your Own Handler Sample in the samples/ioc/ownhdr
directory:

1. Derive your class from IHandler.

The sample defines an ATimerHandler class that derives from IHandler. The
class defines a virtual function tick that will process timer events received at
one second intervals. The following code is from the timehdr.hpp file:

class ATimeHandler : public IHandler
{
typedef IHandler
Inherited;
public:
ATimeHandler() : timerId(0) { }
virtual ATimeHandler() { }
virtual ATimeHandler
&handleEventsFor(IWindow *window),
&stopHandlingEventsFor(IWindow *window );
protected:
virtual bool
dispatchHandlerEvent (IEvent& event);
virtual bool
tick(IEvent& event);
private:
unsigned Tong timerld;
1

The sample defines the following type definition as a convenient way to
reference your base class, in this case, IHandler:

typedef IHandler Inherited;
2. Opverride the handleEventsFor member function that you inherit from IHandler.
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The function ATimeHandler::handleEventsFor starts a system timer that
measures an interval of one second. The following code is from timehdr.cpp:

ATimeHandler &ATimeHandler :: handleEventsFor(IWindow *window)

{
#ifdef IC_MOTIF
timerld = XtAppAddTimeOQut (
XtWidgetToApplicationContext ((Widget)window->handle()),
TIME_INTERVAL,
(XtTimerCallbackProc) postATimeHandlerEvent,
window) ;
#endif
#ifdef I1C_PM
timerld = TIMER _ID;
WinStartTimer( IThread::current().anchorBlock(),
window->handle(), timerId, TIME INTERVAL);
#endif
#ifdef IC_WIN
timerld = TIMER_ID;
SetTimer( window->handle(), timerId, TIME_INTERVAL, NULL );
#endif
Inherited::handleEventsFor(window);
return (*this);

}

The ATimeHandler: :handleEventsFor function calls IHandler::handleEventsFor
to complete the starting of the handler. The sample used a type definition to
replace the class name IHandler with the name Inherited.

Once the timer measures its defined time interval (in this case, one second) it
stops. After measuring the time interval, it calls the callback function
postATimeHandlerEvent. You must define this callback function. See Callback
Functions later on this page for more information. The callback function posts a
timer event to the window and starts another timer.

The Windows and OS/2 timers continue to measure a given time interval (in
this case, one second) until you stop the timer. After measuring the time
interval, the timer posts a WM_TIMER event to the window you specified
when you started the timer.

Override your dispatchHandlerEvent function you inherited from IHandler.

The ATimeHandler: :dispatchHandlerEvent checks to see if the IEvent object is
an timer event; it checks whether the ID of the IEvent object is WM_TIMER. If
the IEvent object is a timer event, it calls the tick function to process the event.
The following code is from timehdr.cpp:

bool ATimeHandler :: dispatchHandlerEvent(IEvent& event)
{
bool eventProcessed(false);
if ((event.eventld() == WM_TIMER) && (event.parameterl() == timerId))
{
#ifdef IC_MOTIF
timerId = event.parameter2();
#endif
eventProcessed = tick(event);
}

return (eventProcessed);

}
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4. Define the event processing function of your handler class.

Normally, the event processing function of a general handler class does nothing
but return false. You can then create specialized classes derived from the
general class where you can code implementations appropriate for specific
windows. The following function, in the timehdr.cpp file, is the default timer
tick handling function that inheriting classes should override:

bool ATimeHandler :: tick(IEvent& event)
{

return (false);

}

The sample derives a class from ATimeHandler called MyTimeHandler. The
sample then overrides the tick function to set the contents of a static text
control to the current time. The following code is from ownhdr.cpp:

bool
MyTimeHandler::tick(IEvent& event)
{
pText->setText( ITime().asString() );
return false;

}

5. Opverride the stopHandlingEventsFor function you inherited from IHandler.

The ATimeHandler::stopHandlingEventsFor function frees all timer resources by
stopping or removing the timer, depending on the platform. The following code
comes from the timehdr.cpp file:

ATimeHandler
8ATimeHandler: :stopHandlingEventsFor( IWindow *window )

#ifdef IC_MOTIF
XtRemoveTimeOut (timerId);
timerld = 0;
#endif
#ifdef IC_PM
if (window->isValid())
WinStopTimer (IThread::current().anchorBlock(),
window->handle(), timerld);
#endif
#ifdef IC_WIN
if (window->isValid())
Ki11Timer( window->handle(), timerId );
#endif
Inherited: :stopHandlingEventsFor (window) ;
return (*this);

}

Refer to the Create Your Own Handler sample application to see how to derive
from ATimeHandler to provide a ticking clock. You can find this sample in the
samples/ioc/ownhdr directory.

The following image, from Windows, was generated from this sample:
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% Create Your Own Handler Sample _ (O] x|

lb:39:18

Callback Functions

The system timer function on AIX, XtAppAddTimeOut, stops after it measures its
specified time interval. After it measures the time interval it calls a callback
function. The sample uses the callback function to create new timers so that the
sample can measure seconds on a continual basis. The following is from the
ATimeHandler::handleEventsFor function that was shown earlier:

ATimeHandler &ATimeHandler :: handleEventsFor(IWindow *window)

{
#ifdef IC_MOTIF
timerld = XtAppAddTimeOut (
XtWidgetToApplicationContext ((Widget)window->handle()),
TIME_INTERVAL,
(XtTimerCallbackProc) postATimeHandlerEvent,
window) ;
#endif
/...
Inherited::handleEventsFor(window) ;
return (*this);

}

The XtAppAddTimeOut call takes the callback function, postATimeHandlerEvent, as
one of its arguments. The return value of XtAppAddTimeOut identifies that timer
that it created.

The sample uses the callback function to post a timer event. The following
definition of postATimeHandlerEvent is from the timehdr.cpp file:

#ifdef IC_MOTIF

extern void _System postATimeHandlerEvent (IWindow * window,
XtIntervalld *timerUp)

{

if (window->isValid())
{

IEventParameter2 newTimer = XtAppAddTimeOut (
XtWidgetToApplicationContext((Widget)window->handle()),
TIME_INTERVAL,
(XtTimerCallbackProc)postATimeHandlerEvent,
window) ;

window->postEvent (WM TIMER, IEventParameterl(xtimerUp), newTimer);

}

1
#endif
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The call to XtAppAddTimeOut is the same as the one in the
ATimeHandler::handleEventsFor function.

You can store data in IEvent objects. An IEvent object can hold two parameters of
type IEventData. To access these parameters you call IEvent:parameter]l and
IEvent::parameter2. To create objects of these types use the constructors of
IEventParameterl and IEventParameter2, respectively.

The above call to IWindow::postEvent implicitly creates an event object with two
parameters: the timer that has just expired (timerUp) and the new timer (newTimer)
created by XtAppAddTimeOut. This event object will be processed by the
ATimeHandler::dispatchHandlerEvent function. The definition of this function is
from timehdr.cpp:

bool ATimeHandler :: dispatchHandlerEvent(IEvent& event)
{

bool eventProcessed(false);
if ((event.eventId() == WM _TIMER) && (event.parameterl() == timerlId))
{
#ifdef IC_MOTIF
timerld = event.parameter2();
#endif
eventProcessed = tick(event);

}

return (eventProcessed);

}

The ATimeHandler::dispatchHandlerEvent first checks to see whether the event
object is a timer event. If it is, it checks to see if the first parameter of the event
object is equal to timerld. This second check determines if the event object
represents the event posted right after the last timer expired. If this second check is
true, it sets timerlId to the value of the event object’s second parameter (the timer
that has been newly created). This ensures that the
ATimeHandler::dispatchHandlerEvent function will process the timer event that the
callback function posts after the new timer expires.

Add Event Classes

To prevent ATimeHandler users from having to understand how information is
encoded in the two message parameters inside the event, derive an event class
from IEvent to encapsulate this information. The following statements show an
example of how to do this:

class ATimerEvent : public IEvent

{

public:
ATimerEvent (IEvent &evt) : IEvent(evt) {}
unsigned long timerNumber() const

{

return parameterl().asUnsignedLong();

}
#ifdef I1C_MOTIF
unsigned long nextTimerNumber() const

{

return parameter2().asUnsignedLong();

}
#endif

}s

You can only construct objects of this class from an instance of IEvent. Because of
the small amount of code required, the example defines the code inline.
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To use the new class, change the dispatchHandlerEvent member function to create
an instance of ATimerEvent. Pass this event object to the tick function. Also,
change the ATimeHandler::tick member function to accept an ATimerEvent object
as a parameter:

bool ATimeHandler :: dispatchHandlerEvent(IEvent& event)
{
// Assume event will not be processed
bool eventProcessed(false);
if ( event.eventId() == WM_TIMER )
{
ATimerEvent timerEvent( event );
if ( timerId == timerEvent.timerNumber() )
{
// This is the timer we started.
#ifdef IC_MOTIF
// Save the ID for the next timer event.
timerId = timerEvent.nextTimerNumber();
#endif
eventProcessed = this->tick( timerEvent );
if ( eventProcessed )

// Copy the event result.
event.setResult( timerEvent.result() );
}
1
}
return (eventProcessed);
}
bool ATimeHandler :: tick(ATimerEvent& event)
{
// The timer event is not processed
return (false);

}

The two classes now completely encapsulate timer messages. Users of the classes
do not need to know which messages are generated or how the information is
encoded in the message parameters.

Restrict Window Classes from Specific Handlers

You can restrict the window classes to which a handler can be attached. The
following steps show you how to restrict the attachment of the MyTimeHandler class
to the ITextControl class and its derived classes.

1. Write the class declaration following this example:
class MyTimeHandler : public ATimeHandler

{
public:
MyTimeHandler();
virtual MyTimeHandler
&handleEventsFor ( ITextControl* textWindow ),
&stopHandlingEventsFor ( ITextControl=
textWindow );
protected:
virtual bool
tick( ATimerEvent& event );
private:
// Make these functions private
// so that an application
// cannot call them
virtual MyTimeHandler
&handleEventsFor ( IWindow* window )
{
return *this;

}
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virtual MyTimeHandler
&stopHandlingEventsFor ( IWindow* window )

{

return *this;
}
b
2. Opverride the handleEventsFor member function to accept only ITextControl
objects, as shown in the following example:

MyTimeHandler
&MyTimeHandler::handleEventsFor( ITextControl* textWindow )

{
this->ATimeHandler: :handleEventsFor( (IWindowx) textWindow );

return *this;
}
3. Override stopHandlingEventsFor member function to accept only ITextControl
objects. For example:

MyTimeHandler
&MyTimeHandler: :stopHandlingEventsFor( ITextControl* textWindow )

{
this->ATimeHandler::stopHandlingEventsFor( (IWindowx) textWindow );

return *this;

}

The advantage of permitting these functions to accept only ITextControl objects is
that from within the tick function you can safely cast the value returned by
IEvent::dispatchingWindow from an IWindow* to an ITextControl*, since the
handler can only be attached to ITextControl objects. This means that
MyTimeHandler::tick could be implemented as follows:

bool MyTimeHandler::tick ( ATimerEvent& event )

{
ITextControl
*textControl = (ITextControl=*) event.dispatchingWindow();
textControl->setText( ITime().asString() );
return false;

}

RELATED CONCEPTS

4 . ”

I’Chapfer 3. Events and Event Handlers” on page 19

RELATED TASKS

Create Your Own Handler Sample
Create Cross-Platform Applications

’ ”

Handle Mouse Events

Pointer devices give users the ability to perform actions directly. The Open Class
Library offers classes to handle the mouse pointer.

You can use IMouseHandler to process a variety of mouse events. These events
include button presses and releases, double-clicks, multiple button presses, and
mouse moves. You can also query keyboard state information at the time a mouse
event is generated.
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You do not need to use IMouseHandler for mouse events that the operating system
already supports, such as the resizing of a frame window by dragging the sizing
border, or the selection of a button control by a mouse click. The following table
describes some mouse events and the handler you should use instead of

IMouseHandler:

Mouse Event Recommended Handler

Click on a button control ICommandHandler

Click on a menu bar item ICommandHandler

Click on a notebook or tab control ICommandHandler

Click or drag a scroll bar The IViewPort class provides automatic
event handling for your scroll bars. If you
want to customize the behavior of your
scroll bars, then use IScrollHandler

Display a pop-up menu IMenuHandler

Drag and drop (direct manipulation) IDMSourceHandler, IDMTargetHandler

Begin by creating an IMouseHandler object and then attach it to any kind of
window (for example, IMultiLineEdit or ISetCanvas). Although the window that
the mouse is over receives a mouse event first, events are sometimes passed on for
additional processing to their owner windows. A mouse event continues to travel
up the owner window chain until either a handler stops it or the event is
processed by the window itself. The mouse handler must return true to stop any
additional processing of a mouse event.

When an IMouseHandler object receives a mouse event, it creates either an
IMouseEvent, an IMouseClickEvent, or an IMousePointerEvent and routes it to a
mouse handler virtual function. For the cases where mouse movement is involved
(mouseMoved, mouseEnter, mouseLeave, mousePointerChange), whether and how
often IMouseHandler calls its virtual functions is determined by the styles you
pass to the IMouseHandler constructor. The mouse handler virtual functions are as
follows:

Function Purpose

mouseClicked Processes a mouse click event.

mouseEnter Processes when the mouse pointer is moved
to enter a window. IMouseHandler does not
call this function for a given window again
until the mouse first moves into another
window, and then back into the given
window.

mouseLeave Processes when the mouse pointer is moved
to leave a window. IMouseHandler does not
call this function for a given window again
until the mouse first moves into the
window, and then moves back out.

mouseMoved Processes a mouse move event.

mousePointerChange Changes the pointer when the mouse is over
the handled window. If you need to change
the mouse pointer for a frame window and
all its children, use
IWindow::setMousePointer.
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On a two-button mouse, buttonl is the left mouse button on a right-handed mouse
and the right button on a left-handed mouse. Button2 is the right mouse button on
a right-handed mouse and the left button on a left-handed mouse.

The IMouseEvent defines the following virtual functions:

Function Purpose

mousePosition Returns the position of the mouse, relative
to the window
handling the event.

isAltKeyDown Returns true if the Alt or menu key is down
when the mouse is moved.

isCtrlIKeyDown Returns true if the Ctrl key is down when
the mouse is moved.

isShiftKeyDown Returns true if the Shift key is down when
the mouse is moved.

windowUnderPointer Returns the handle of the window that is
under the mouse pointer.

Whenever a mouse button’s state changes, the IMouseHandler calls its
mouseClicked function. The IMouseClickEvent object identifies the button, its
current keyboard state, and the mouse pointer position.

The IMouseClickEvent defines the following virtual functions:

Function Purpose

mouseButton Returns the clicked mouse button (buttonl,
button2, button3).

mouseAction Returns the mouse action (clicked,
double-clicked).

mousePosition Returns the position of the mouse relative to
the window handling the event.

IMouseHandler calls its mousePointerChange function to process a mouse pointer
event when the mouse pointer enters and exits a window and/or moves within a
window. The frequency that mousePointerChange is called is determined by the
styles you use when calling the IMouseHandler constructor.

The IMousePointerEvent class defines the following functions:

Function Purpose

defaultMousePointer Returns the default mouse pointer for the
window that is under the mouse. The
window will use this pointer if you do not
call setMousePointer.

mousePosition Returns the position of the mouse, relative
to the window handling the event.

mouselPointer Returns the value passed to
setMouselPointer.

setMousePointer Sets the pointer to use for the window that

is under the mouse.
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Function Purpose

windowld Returns the window ID of the control that

the event applies to.

RELATED COMNCEPTS

4

4

RELATED TASKS

Add Mouse Event Handling

To add mouse event handling with the IMouseHandler class, you generally follow
these steps:

1.
2.
3.

4.

Derive a new class from IMouseHandler
Create an object of your new mouse handling class in any window constructor

Call IMouseHandler::handleEventsFor() for each window that will recognize
mouse events

Override any virtual function from IMouseHandler that you want to implement

The following code creates a split canvas as a client window. Each pane of the split
canvas contains a set canvas. The set canvas located at the top of the frame
window contains two bitmaps and a static text string. There is an information area
at the bottom of the frame window. A mouse handler is attached to the split
canvas, the set canvases, the bitmaps, and the information area. The mouse pointer
changes when it is over either of the set canvases. The information area indicates
when the mouse is over the set canvases or the bitmaps. The information also
indicates when the mouse is clicked while over the bitmaps.

1. Derive a new class from IMouseHandler. The following code is from

mhsamp.hpp:
class AMouseHandler : public IMouseHandler
{
public:
AMouseHandler (MainWindow *aFrame);
protected:

virtual bool
mouseClicked(IMouseClickEvent & event);
virtual bool
mousePointerChange(IMousePointerEvent& event);
private:
MainWindow* frame;
}s

2. Add the new mouse handling class as a data member of the MainWindow

class. The following code is from mhsamp.hpp:
class MainWindow : public IFrameWindow

{
public:
MainWindow( unsigned long windowld);
bool handleClickEvent(unsigned Tong id);
bool handleChangeEvent (IMousePointerEvent& event);
private:
ITitle title;
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ISplitCanvas

clientCanvas;

ISetCanvas topCanvas;
ISetCanvas bottomCanvas;
IBitmapControl bmp1l;
IBitmapControl bmp2;
IStaticText bmpText;
IStaticText infoText;
IPointerHandle ptr_bmp;

AMouseHandler

mouseHandler;

b

3. In the constructor of MainWindow, call IMouseHandler::handleEventsFor for each
window that will recognize mouse events. The following code is from
mhsamp.cpp:

MainWindow: :MainWindow( unsigned Tong windowlId)
: IFrameWindow(windowId, defaultStyle()),
title(this, ID_TEXT),
clientCanvas (REMOTECANVASID, this, this),
topCanvas (TOPCANVASID, &clientCanvas, &clientCanvas),
bottomCanvas (BOTTOMCANVASID, &clientCanvas, &clientCanvas),
bmpl(BMP1ID, &topCanvas, &topCanvas,
ISystemBitmapHandle: :minimizeButton),
bmp2 (BMP2ID, &topCanvas, &topCanvas,
ISystemBitmapHandle: :maximizeButton),
bmpText (BMPTXT, &topCanvas, &topCanvas,
IRectangle(),
IStaticText::defaultStyle() |
IStaticText::center |
IStaticText::top),
infoText (INFOID, this, this, IRectangle(),
IStaticText::defaultStyle() |
IStaticText::top |

IStaticText::left |
IStaticText::wordBreak ),
mouseHandler(this)

addExtension(&infoText, IFrameWindow::belowClient,
IFont (&infoText) .maxCharHeight(),
IFrameWindow: :thickLine);

infoText.setText(ID_TEXT);

bmpText.setText("<==C1ick on bitmaps");

clientCanvas.setOrientation(ISplitCanvas::horizontalSplit);

topCanvas.setDeckOrientation(ISetCanvas::horizontal);

topCanvas.add(&bmpText) ;

topCanvas.add(&bmpl);

topCanvas.add (&bmp2) ;

mouseHandler.handleEventsFor (&bmpl);

mouseHandler.handleEventsFor (&bmp2) ;

mouseHandler.handleEventsFor(&topCanvas);

mouseHandler.handleEventsFor(&bottomCanvas);

mouseHandler.handleEventsFor(&clientCanvas);

mouseHandler.handleEventsFor(&infoText);

IResourcelLibrary reslib;

ptr_bmp = reslib.loadPointer(PTR_BITMAP);

setClient(&clientCanvas);

show();

setFocus();

}

4. Opverride any virtual function from IMouseHandler that you want to
implement. This example overloads two virtual functions: mousePointerChange
and mouseClicked.

The IMouseHandler calls mousePointerChange whenever the user moves the
mouse pointer over a handled window. The overridden version of
mousePointerChange in this example calls MainWindow: :handleChangeEvent.

Chapter 3. Events and Event Handlers 37



This function changes the appearance of the mouse pointer depending on the
window underneath the pointer. The following code is from mhsamp.hpp:

bool MainWindow::handleChangeEvent (IMousePointerEvent& event)
{
unsigned Tong whichWindow =
if ((whichWindow == BMP1ID)
{

event.windowId();
|| (whichWindow == BMP2ID))

event.setMousePointer(
ISystemPointerHandle(ISystemPointerHandle: :kArrow));
return true;

}
else if (whichWindow == BOTTOMCANVASID)

{

event.setMousePointer(ptr_bmp);
infoText.setText (BOTTOMCANVAS TEXT);
return true;

}

else if (whichWindow == TOPCANVASID)

{
event.setMousePointer(ptr_bmp);
infoText.setText (TOPCANVAS_TEXT);
return true;

}

else

{
infoText.setText(ID_TEXT);
return false;

}
}
/...

bool AMouseHandler::mousePointerChange(IMousePointerEvent& event)

return (frame->handleChangeEvent(event));

}

This example calls IMousePointerEvent::setMousePointer to change the
appearance of the pointer. The ISystemPointerHandle provides you with a
selection of system pointers such as a text I-beam pointer and an hourglass
pointer. The following function call changes the pointer to the arrow pointer:

event.setMousePointer(
ISystemPointerHandle(ISystemPointerHandle: :kArrow));

The IMouseHandler calls mouseClicked whenever the user changes the state of
the a mouse button. The mouseClicked command takes an IMouseClickEvent
reference as its argument. The overridden version of mousePointerChange
determines the window underneath the mouse pointer by calling
IMouseEvent::windowUnderPointer. It then passes the window ID of this
window as an argument to MainWindow: :handTeClickEvent. This function
changes the text in the information area depending on the window being
clicked. The following code is from mhsamp.cpp:

bool AMouseHandler::mouseClicked(IMouseClickEvent& event)

{
IWindowx pWindow = IWindow::windowWithHandle(event.windowUnderPointer());
unsigned long int winld = pWindow->id();
frame->handleClickEvent (winId);
return true;
1
/] ...

bool MainWindow::handleClickEvent(unsigned Tong id)
switch (id)

{
case BMP1ID:
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infoText.setText (MIN_TEXT);
break;

case BMP2ID:
infoText.setText (MAX_TEXT);
break;

}

return true;

}

The following image, from Windows, shows the result of using this example:

i Mousze Handler Example [_ (O] x|
=] 8] <==Click on bitmaps

Mouse on bottom split canvas

You can find the complete source to this example in the following files:
* mhsamp.cpp

¢ mhsamp.h

* mhsamp.hpp

* mhsamp.rc

Derived Template Classes

Alternatively, instead of using IMouseHandler you can use the derived template
classes IMouseClickConnectionTo and IMouseMoveConnectionTo. You can use
these classes to cause a function in another class, such as a window class, to be
called to process a mouse event. By using these template classes you can easily
place mouse-handling code in a window class and avoid having to use multiple
inheritance, friendship, or extra query and set functions to share data between
classes.

The IBM Open Class has similar template classes for ICommandHandler,
IKeyboardHandler, and IPaintHandler.

RELATED CONCEPTS
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Mouse Handler Example

File: mhsamp.cpp

#include "mhsamp.hpp"
#include "mhsamp.h"
/************************************************************

* main *
* - Application entry point. *
************************************************************/
int main()

// Create our main window on the desktop
MainWindow mainWindow(WINDOWID);
mainWindow.sizeTo(ISize(400,300));

// Get the current application and run it
IApplication::current().run();

return 0;
/************************************************************
* Class MainWindow :: MainWindow *
B T e T /

MainWindow: :MainWindow( unsigned long windowId)
: IFrameWindow(windowId, defaultStyle()),
title(this, ID_TEXT),
clientCanvas (REMOTECANVASID, this, this),
topCanvas (TOPCANVASID, &clientCanvas, &clientCanvas),
bottomCanvas (BOTTOMCANVASID, &clientCanvas, &clientCanvas),
bmp1(BMP1ID, &topCanvas, &topCanvas,
ISystemBitmapHandle: :minimizeButton),
bmp2 (BMP21ID, &topCanvas, &topCanvas,
ISystemBitmapHandle: :maximizeButton),
bmpText (BMPTXT, &topCanvas, &topCanvas,
IRectangle(),
IStaticText::defaultStyle() |
IStaticText::center |
IStaticText::top),
infoText (INFOID, this, this, IRectangle(),
IStaticText::defaultStyle() |
IStaticText::top |
IStaticText::left |
IStaticText::wordBreak ),
mouseHandler(this)

addExtension(&infoText, IFrameWindow::belowClient,
IFont(&infoText).maxCharHeight(),
IFrameWindow: :thickLine);
infoText.setText(ID_TEXT);
bmpText.setText("<==Click on bitmaps");
clientCanvas.setOrientation(ISplitCanvas::horizontalSplit);
topCanvas.setDeckOrientation(ISetCanvas::horizontal);
topCanvas.add(&bmpText) ;
topCanvas.add (&bmpl);
topCanvas.add(&bmp2) ;
mouseHandler.handleEventsFor(&bmpl);
mouseHandler.handleEventsFor (&bmp2) ;
mouseHandler.handleEventsFor(&topCanvas);
mouseHandler.handleEventsFor(&bottomCanvas);
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mouseHandler.handleEventsFor(&clientCanvas);
mouseHandler.handleEventsFor(&infoText);
IResourcelibrary reslib;

ptr_bmp = reslib.loadPointer(PTR_BITMAP);
setClient (&clientCanvas);

show();

setFocus();

/************************************************************
* Class MainWindow :: handleChangeEvent *
B T T R LR T Kkkkkkhkk [
bool MainWindow::handleChangeEvent (IMousePointerEvent& event)

unsigned Tong whichWindow =
if ((whichWindow == BMP1ID)
{

event.windowId();
|| (whichWindow == BMP2ID))

event.setMousePointer(
ISystemPointerHandle(ISystemPointerHandle: :kText));

return true;

}

else if (whichWindow == BOTTOMCANVASID)

{
event.setMousePointer(ptr_bmp);
infoText.setText (BOTTOMCANVAS TEXT);
return true;

}

else if (whichWindow == TOPCANVASID)

{
event.setMousePointer(ptr_bmp);
infoText.setText (TOPCANVAS_TEXT);
return true;

}

else

{
infoText.setText(ID_TEXT);
return false;

}

/************************************************************
* Class AMouseHandler :: mouseClicked *

************************************************************/
bool AMouseHandler :: mouseClicked (IMouseClickEvent & event)

{

IWindow * pWindow =IWindow::windowWithHandle(event.windowUnderPointer());
unsigned long int winld = pWindow->id();

frame->handleClickEvent (winId);

return false;

/************************************************************
* Class MainWindow :: handleClickEvent *
B T T R LR R Kkkkkkhkk [

bool MainWindow::handleClickEvent(unsigned Tong id)
switch (id)

case BMP1ID:
infoText.setText (MIN_TEXT);
break;

case BMP2ID:
infoText.setText (MAX_TEXT);
break;

}

return true;

/************************************************************
* Class AMouseHandler :: AMouseHandler *

************************************************************/
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AMouseHandler :: AMouseHandler(MainWindow *aFrame)

{

frame=aFrame;

}

/************************************************************

* Class AMouseHandler :: mousePointerChange *
************************************************************/

bool AMouseHandler :: mousePointerChange (IMousePointerEvent& event)

{

return (frame->handleChangeEvent(event));

}

RELATED COMNCEPTS
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File: mhsamp.h

#define WINDOWID 1001
#define BMPTXT 1002
#define REMOTECANVASID 1003
#define INFOID 1004

#define TOPCANVASID 1005
#define BOTTOMCANVASID 1006

#define BMP1ID 2001
#define BMP2ID 2002
#define PTR_BITMAP 2003
#define BITMAP_TEXT 3001
#define ID_TEXT 3002

#define TOPCANVAS_TEXT 3003
#define BOTTOMCANVAS_TEXT 3004
#define MAX_TEXT 3005
#define MIN_TEXT 3006

RELATED CONCEPTS
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File: mhsamp.hpp

#include "mhsamp.h"
#include <imoushdr.hpp>
#include <ibmpctl.hpp>
#include <iframe.hpp>
#include <isplitcv.hpp>
#include <isetcv.hpp>
#include <istattxt.hpp>
#include <ititle.hpp>
#include <ifont.hpp>
#include <ihandle.hpp>
class MainWindow;
/************************************************************
* Class AMouseHandler *
************************************************************/
class AMouseHandler : public IMouseHandler
{
public:
AMouseHandler (MainWindow *aFrame);
protected:
virtual bool mouseClicked (IMouseClickEvent & event);
virtual bool mousePointerChange(IMousePointerEvent& event);
private:
MainWindow * frame;
1s

/************************************************************

* Class MainWindow *
************************************************************/

class MainWindow : public IFrameWindow

{

public:
MainWindow( unsigned long windowld);
bool handleClickEvent(unsigned long id);
bool handleChangeEvent (IMousePointerEvent& event);

private:
ITitle title;
ISpTitCanvas clientCanvas;
ISetCanvas topCanvas;
ISetCanvas bottomCanvas;
IBitmapControl bmp1;
IBitmapControl bmp2;
IStaticText bmpText;
IStaticText infoText;
IPointerHandle ptr_bmp;
AMouseHandler mouseHandler;

}s
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File: mhsamp.rc

[ WIN_|
This is a Windows resource script file.

#include "mhsamp.h"
PTR_BITMAP CURSOR hwe.cur

STRINGTABLE
BEGIN
BITMAP_TEXT, "<==Click on bitmaps"
ID TEXT, "Mouse Handler Example"

TOECANVAS_TEXT, "Mouse on top split canvas"
BOTTOMCANVAS_TEXT, "Mouse on bottom split canvas"

MAX_TEXT, "Maximize bitmap clicked"
MIN_TEXT, "Minimize bitmap clicked"
END
- Al
- 05/2 |

This is an AIX or OS/2 resource script file:

#include "mhsamp.h"
POINTER PTR_BITMAP hwe.cur

STRINGTABLE

BEGIN
BITMAP_TEXT, "<==Click on bitmaps"
ID_TEXT, "Mouse Handler Example"
TOPCANVAS_TEXT, "Mouse on top split canvas"
BOTTOMCANVAS_TEXT, "Mouse on bottom split canvas"
MAX_TEXT, "Maximize bitmap clicked"
MIN_TEXT, "Minimize bitmap clicked"

END

Additional Files

Cursor: hwe.cur

RELATED CONCEPTS
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Set Time Intervals

A timer controls when certain events will occur based on a specified timed basis.
You can use the ITimer class objects to set time-interval-based operations. The
Open Class Library uses timers in fly-over help and with IAnimatedButton. The
Open Class Library provides the following classes to create timer objects:
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Class Description

ITimer This class creates objects representing
operating system timers. An object of this
class calls a specified function in your class
when the timer expires. The timer continues
to call the function each time the specified
time limit expires.

ITimerFn An abstract timer function class. An instance
of this class is passed into ITimer when you
start it. You can then delete the ITimer
object, and the timer will continue to run.

ITimerMemberFn Template class for the timer member
function. This class inherits from ITimerFn.

ITimerMemberFn0 Another template class for the timer member
function. This class does not accept any
parameters.

Create Timers

Use the ITimer class objects to define and set time-interval-based operations for
your current program. You can also use ITimer objects to create additional
time-interval-based operations by instantiating new ITimer objects and starting
them. You start a timer using the ITimer::start() member function.

The following is an example of starting a new timer to execute a member function:

ITimer timer;
timer.start(new ITimerMemberFn<MyClass>(*this, foo));

You construct instances of this class in one of the following ways:

* Use the default constructor. Use this to build an ITimer that is started using the
ITimer::start() member function.

* Reference the code that you want to execute with the timer. This form of the
constructor is used to construct a new ITimer and immediately start it. It is
equivalent to constructing using the default constructor and then using
ITimer::start(). You can specify a time-interval to be used (in thousandths of a
second) with this constructor. A time-interval of one second is the default.

* Use the timer ID of a currently started ITimer object.

ITimer has a virtual destructor that deallocates resources. This destructor, however,
does not stop the timer. The timer continues to run until you call ITimer::stop().
The reference to the class that is passed into the constructor must be dynamically
allocated. Otherwise, it results in an exception when the timer is stopped.
Furthermore, stopping the timer deletes the allocation of the object making any
previous pointers to it illegal.

Timer identifiers are limited to the value 0x7FFF to allow portability to OS/2
where this limit is imposed by the operating system.

The ITimerFn class is an abstract timer function class. Objects of this class represent
events dispatched when an active timer expires. These objects are
reference-counted to manage their destruction after the timer has stopped. This
reference to an ITimerFn is then passed to ITimer::start(). The timerExpired|()
function is called when the timer expires.
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The ITimerMemberFn template class is an ITimerFn-derived class for dispatching
C++ member functions against an object when a timer expires. You can use
instances of this class to dispatch C++ member functions when a timer expires. The
template argument is the class of the object for which the member functions are
called. The constructor for such objects requires two arguments:

* A reference to the object the member function is to be applied to.

* A pointer to the member function. This member function must return a void and
accept a timer reference argument.

This class overrides the inherited function timerExpiredy().

To create a timer, do the following;:
1. Write a function for what you want to do on a timed basis.

2. Create an ITimerMemberFn or ITimerMemberFn0 object. For a function that
will be repeating an action on a timed basis, use ITimerMemberFn0.
Use ITimerMemberFn if you need to know the timer ID. Use ITimerMemberFn0
if you do not need the timer ID.
The ITimerMemberFn constructor takes a pointer to a member function as an
argument. This member function must return a void parameter and accept an
unsigned long formal parameter that represents the timer ID. The timer ID is
passed to you when the timer stops. For ITimerMemberFn0, you define a
function that takes no parameters and you do not get the timer ID.
An example would be if you wanted a window to refresh itself every 30
minutes. If you wanted a window displayed for five seconds and then have it
disappear, you would use ITimerMemberFn because the action only occurs
once. You would then use ITimer::stop() to delete the timer.
If you call setInterval() with any value, the timer is stopped and restarted with
the new interval. Restarting the timer with a value of zero causes the timer to
timeout immediately and results in a call to your timer member function. If
you call ITimer::start() without stopping the timer, you will get an
IInvalidRequest exception.

The following is an example of a timer created to run the public member job in
MyClass:

class MyClass

{
public:
void job(unsigned long timerId)

{
// Code to run.
1
1
/...
MyClass myObj;
ITimer timer;
timer.start(new ITimerMemberFn<MyClass>(myObj, MyClass::job));

In the preceding example, we used ITimerMemberFn because the job member
function returns void and accepts an unsigned long parameter, timerId. When
parameters are not accepted by the member function, you can use
ITimerMemberFn0.

RELATED COMNCEPTS
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Add Time Intervals

You can specify an event to occur at regular intervals by following these steps:

1.
2.
3.
4

5.

Define a class that derives from ITimerFn.
Create a ITimer object.
Define the interval for the timer.

Override the timerExpired() virtual function. The application calls this function
when the timer expires.

Create a function that turns the timer on and off.

The Hello World Version 6 sample uses the ITimerFn class to make stars twinkle.
The twinkleStars() function redraws each of the stars at a different intensity. The
application calls this function at regular intervals to “twinkle” the stars:

1.

3.

Define a class that derives from ITimerFn. The ITimerFn class has a virtual
function called timerExpired(). The application calls this function when the
timer stops. The following code is from aearthw6.hpp:

class ATwinkleTimeHandler : public ITimerFn

{

public:
// Constructor
// - constructs the object with a pointer to the
// earth window

ATwinkleTimeHandler (AEarthWindow *a) : aew(a) {}
// Override timerExpired function
// - the timerExpired() function is called each time
// the ITimer expires.
virtual void
timerExpired (unsigned long);
private:
AEarthWindow
*aew;
}s
Create an ITimer object. The following code is from aearthw6.hpp:
class AEarthWindow : public IDrawingCanvas

{
public:
AEarthWindow(unsigned Tong windowld,
IWindow * parentownerWindow,
const IRectangle& rect=IRectangle());
/] ...
bool twinkleStars();
/...
virtual AEarthWindow &enableTwinkle(bool turningOn=true),
/...
private:
/...
ITimer twinkleTimer;
/...
}s
Define the interval for the timer. This interval determines the duration between
successive calls to timerExpired(). The following code is from aearthw6.cpp:
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// Constructor for the Earth window

AEarthWindow :: AEarthWindow(unsigned Tong windowld,
IWindow * parowWindow,
const IRectangle& rect)

/...
{
/...
twinkleTimer.setInterval (500);
} /...

Override the timerExpired() virtual function. The overridden version of
timerExpired() in this sample calls the member function twinkleStars(). The
following code is from aearthwé6.cpp:

// Make the stars twinkle and refresh.
bool
AEarthWindow: : twinkleStars()

if (twinkling)
{
// 1f the stars are twinkling, then call the flicker
// function for each and redraw them on the
// IDrawingCanvas.
for (int i=0;i<13 ;i++ )
starList[i].flicker();
paintWorld();
}

return true;

}
/...

// Process ATimeHandler ticks by calling the AEarthWindow
// function for twinkling the stars.
void ATwinkleTimeHandler::timerExpired(unsigned long timeid)

{
}

Create a function that turns the timer on and off. This function creates a new
ITimerFn object to start the timer. The following code is from aearthw6.cpp:
// Make the stars twinkle.

AEarthWindow
&AEarthWindow :: enableTwinkle(bool turningOn)

{
if (turningOn && !twinkling)

aew->twinkleStars();

twinkTing=true;
twinkleTimer.start (new ATwinkleTimeHandler(this));
twinkleStars();

}

else if (!'turningOn && twinkling)

{
twinkling=false;
twinkleTimer.stop();
addObjectsToGroup();

}

return (*this);
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Monitor Text-Change Events

The classes ITextChangeEvent and ITextChangeHandler are not supported on
0S/2.

Objects of the ITextChangeEvent class represent a pending change to the text data
in an editable text control.

You can verify any change to the text data of these controls using the
ITextChangeHandler class. Changes to the text might include insertions,
replacements, and deletions.

The change can be via keyboard entry, cut and paste, or using the text control’s
functions. Depending on how this event is processed, the change will be successful
(either exactly as proposed, or you can modify the proposed text data), or
unsuccessful. If successful, a control event is sent to the IEditHandler signaling that
the change has occurred.

An ITextChangeHandler constructs and processes ITextChangeEvents. They can be
constructed elsewhere as well. You must write your own handler class derived
from ITextChangeHandler. You can then use this handler to gain access to
ITextChangeEvents, allowing you to edit and/or verify proposed changes to an
editable text control.

ITextChangeEvents are first dispatched to the handlers attached to the control
itself, then to the handlers attached to the owner window of the control.

ITextChangeHandler is called after IKeyboardHandlers, but before IEditHandlers
and before any of the changes in the text values show up on the screen.

You can create a handler derived from ITextChangeHandler and attach it to either
the control whose input users can change or to the control’s owner window. You
do this by calling IHandler::handleEventsFor to pass the appropriate control
window or owner window to the text-change handler.

When the text-change handler receives a text-change event, it creates an
ITextChangeEvent object and routes that object to the textChange virtual function.
You must override this virtual function to supply your own specialized processing
of a text-change event. In your processing, you decide whether the proposed
change is successful (either exactly as proposed, or you can modify the proposed
text data) or unsuccessful. The ITextChangeEvent, which is routed to the virtual
function, contains both the proposed data and the allowChange flag. This is the
event you modify in your processing.

When processing, you can increase or decrease the size of the proposed text or you
can change the value of of the proposed text. Handlers which are called after yours
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can set the allowChange flag to false. After all the handlers have been called, the
final state of allowChange determines whether a control event is created. The
default behavior is successful (true). The control event is sent to IEditHandler
signaling the change to the control.

The return value from the virtual function specifies whether the control event is
passed on for additional processing. If true, the text-change event requires no
additional processing and is not passed to another handler.

If false, the text-change event is passed to the next handler for additional
processing and if there is another handler for the control or window, the
text-change event is passed to the next handler. If this is the last handler for the
control, call IWindow::dispatch to dispatch the text-change event to the control’s
owner window. If this is the last handler for the owner window, call
IWindow::defaultProcedure to process the text-change event.

Note that additional processing by another handler can alter the proposed data
again, and possibly modify the allowChange flag.

RELATED CONCEPTS
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Use Keyboard Accelerators

50

A keyboard accelerator is a keystroke or a series of combined keys that generate a
command message for an application. Using a keyboard accelerator lets a user
quickly access commands. It has the same effect as choosing a menu item.

Your application can load accelerators either statically or at runtime:

* For static loading, you load the definitions of keyboard accelerators from a
resource file (via an accelerator table resource).

* For dynamic or runtime loading, you create and/or modify accelerator keys
programmatically.

Then, the application frame window loads the accelerator table with the same
resource 1D, if found. The Open Class Library also provides IAccelerator,
IAcceleratorKey, and IAcceleratorTable classes to add accelerators at runtime.

You can also add accelerators to a window by using the
IFrameWindow::accelerator style object. For example, the Hello World version 4
sample passes the IFrameWindow::accelerator style object as a parameter for the
main window constructor. The following is an excerpt from ahellow4.cpp:
AHelloWindow :: AHelloWindow(const unsigned Tong windowId)
:IFrameWindow(IFrameWindow: :defaultStyle()
IFrameWindow: :minimizedIcon

IFrameWindow: :accelerator,
windowId)
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Accelerator Tables

On Windows, both upper and lower case accelerators are treated as the same
accelerator. For example, pressing “Ctrl-a” or “Ctrl-A” works with an accelerator
defined in a resource file as follows:
WND_MAIN ACCELTABLE
BEGIN

"A" , MI_SELECT_ALL , CONTROL

"D" , MI_DESELECT ALL , CONTROL
END

However, OS/2 and AIX differentiates between upper and lower case accelerators.
Pressing “Ctrl-a” or “Ctrl-A” requires separate accelerator entries as follows:
ACCELTABLE WND_MAIN

BEGIN
"A" , MI_SELECT ALL CONTROL

"a" , MI_SELECT_ALL , CONTROL
"D" , MI_DESELECT ALL , CONTROL
"d" , MI_DESELECT_ALL , CONTROL

END

Without accelerators, a user might generate commands by pressing the Alt or F10
keys for OS/2 and Windows, or the F10 key for Motif. These keys access the menu
bar where you can use the Arrow keys to select the item, and then press the Enter
key to choose the item. In contrast, accelerators let users generate commands with
fewer keystrokes.

Although accelerators are usually used to generate existing commands as menu
items, they also can send commands that have no menu-item equivalent.

Accelerator Tables
An accelerator table contains an array of accelerators.

Accelerator tables exist at two levels within the operating system: a single
accelerator table for the system queue and individual accelerator tables for
application windows.

Accelerators in the system queue apply to all applications. For example, the F1 key
always generates a help message.

Having accelerators for individual application windows ensures that an application
can define its own accelerators without interfering with other applications. An
accelerator for an application window can override the accelerator in the system
queue.

An application can modify both its own accelerator table and the system'’s
accelerator table.

RELATED CONCEPTS
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Handle Text-Change Events

The IEditHandler class handles events resulting from a user changing a control’s
input value, such as changing the value of an entry field or moving the arm of a
slider. IEditHandler objects process edit events for the following controls:

* ICircularSlider

* IComboBox

* IEntryField

* IMultiLineEdit

* INumericSpinButton

* IProgressindicator

 ISlider

* ITextSpinButton

When the edit handler receives an edit event, it creates an IControlEvent object and

routes that object to the IEditHandler::edit() virtual function. You override this
virtual function to supply your own specialized processing of an edit event.

LA

L WIN |

Objects of the ITextChangeHandler class process text change events for the
following controls:

* IComboBox

* IEntryField

* IMultiLineEdit

* INumericSpinButton
* ITextSpinButton

Objects of the ITextChangeEvent class represent a pending change to the text data
in an editable text control.

Text-change events describe a proposed change to the data in an editable text
control. Such events result from a user attempting to change an input text value.

- 05/2 |
The ITextChangeHandler class is not supported for OS/2 Presentation Manager.

ITextChangeHandler handles an event that the text control generates before

updating its text. IEditHandler handles an event generated after the text control
has updated its text.

RELATED CONCEPTS
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Chapter 4. Menus

A menu is a list of predetermined items (like text strings, bitmaps, or images drawn
by an application) from which a user can choose using a mouse or keyboard. The
types of menus are the menu bar, pop-up menus, and the system menu. You can
layer the choices on a menu into a hierarchy so that selecting a choice on a menu
bar can display further choices in a pull-down menu. Similarly, selecting a choice
in a pop-up, system, or pull-down menu can display additional choices in a
cascaded menu.

You can dynamically create a menu using program functions or load it from a
resource file. A menu is always owned by another window, usually a frame
window.

A menu item is a choice on a menu or a separator between choices. A menu item
can represent either a command choice, or it can represent an item that, when
selected, brings up an additional list of choices to choose from. When a user selects
a menu item which represents a command choice, it sends a command event to the
owner of the menu. You can process this event with a command handler.

Menu Bars and Pull-Down Menus

The menu bar is the area near the top of a window, below the title bar and above
the client area of the window. A menu bar is a horizontal menu that contains a list
of choices. When a user selects a choice on a menu bar, a pull-down menu
associated with that choice is displayed.

A pull-down menu is a vertical menu that appears below the menu bar as the result
of selecting a menu item that represents this list of choices. (If there is not enough
room to show the pull-down menu, it will appear above the menu bar.) Typically,
all of the menu items on a menu bar represent pull-down menus instead of
command choices. The pull-down menus are ordinarily hidden, but they become
visible when the user makes a selection from the menu bar.

In turn, selecting a menu item in the pull-down can display more menu items in
what is called a cascaded menu. Several GUI style guides recommend that you use
no more than three levels of cascaded menus, and create a new frame window
when you have more than three.

The Open Class Library provides the IMenu, IMenuBar, and IMenultem classes for
creating menu bars, menu items, and pull-down menus, and querying the contents
of an existing menu.

Use the classes IMenuBar, IPopUpMenu, ISubmenu, and ISystemMenu to work
with your menus and to add and remove items from menus. These classes derive
from IMenu. This class provides member functions that you use to manipulate
menus according to the needs of your application. You can add, replace, remove,
select, and disable menu items in menus. This class also provides functions to
access properties such as the following:

¢ The number of menu items in the menu
* The bounding rectangle for menu items

Objects of the IMenu (and derived) classes are not windows themselves. The
IMenu class does not inherit from the IWindow class.
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To support menus loaded from a resource file, IMenu classes have the following
requirements:

[ 05/2 |
Menu resources must be defined using the MENU keyword.

[ _WIN_|
Menu resources must be defined using the MENUEX keyword.

* Unique IDs must be provided for all pop-up menu items, indicated by the
POPUP keyword.

IMenu does not support conditional cascading behavior in menus.

Pop-Up Menus

A pop-up menu is displayed next to a selected object when a user presses the
appropriate key or mouse button. A pop-up menu contains choices that can be
applied to the object when the menu is displayed.

The Open Class Library provides the [IPopUpMenu and IMenuHandler classes to
manipulate pop-up menus. To create a pop-up menu in your application, derive
your class from IMenuHandler, override the makePopUpMenu function, and
construct an IPopUpMenu object.

You can dynamically add, remove, or change items in the pop-up menu by
overriding the IMenuHandler::menuShowing virtual function and making the
appropriate changes to the ISubmenu object passed to the menuShowing function.

System Menu

The system menu in the upper-left corner of a standard frame window is different
from the menus defined by the application. The system menu is controlled and
defined by the operating system. However, using Open Class Library, you can
enable and disable items on the system menu, add or delete items, or even decide
not to include the system menu on your frame window. The ISystemMenu class
gives you access to the system menu and allows you to manipulate its items. You
can create a frame window with a system menu by constructing an IFrameWindow
object with the style IFrameWindow::systemMenu. This is a default style for
IFrameWindow.

Window Menu Button

The window menu displayed by the window menu button in the upper-left corner
of a standard Motif frame window is different from the menus defined by the
application. The window menu button is controlled and defined almost exclusively
by the system; your only decision about it is whether to include it when creating a
frame window.

Menu Bar Interaction

When the user selects a menu item that represents a command choice, any
command handlers attached to the frame window are notified of the command
event, indicating which choice the user selected. If the command event is not
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processed by the frame window, the frame window will send it to its client
window for processing (if it has a client window). See ICommandHandler for more
information about its use.

This generally applies to pop-up menus, except the command events first go to the
owner window of the pop-up menu. If the window receiving a command event is
derived from ICanvas or is an IContainerControl and the command event is not
handled, the canvas or container will send the event to its owner window for
processing.

RELATED CONCEPTS

4 . ”

7 ”

RELATED TASKS

4 . ”

I’T)ynamiraﬂv Moaodify a Menu with the ISubmenu Class” on page 79

4! Z

Add Menus to Your Application

A typical application uses a menu bar with several pull-down submenus. This
section shows you two ways to create a menu bar:

1. Most applications load a menu resource script to define the menus they need,
and there are two ways to load this predefined menu resource.

2. Some applications dynamically create the menu bar programmatically using
IMenu member functions.

Applications can also choose to mix and match these methods to obtain the results
desired. An example of this would be to dynamically load a menu bar containing
all possible menu options and then programmatically remove those items at run
time which are not needed, depending on the state of the application.

IMenu is no longer derived from IWindow to more closely model the behavior on
the Windows operating system. On OS/2 and Motif, you still have access to an
IWindow object if needed. Draw-item menus are supported on all platforms.

Load a Menu From a Resource File
Version 6 of the Hello World application creates a frame window with the
following statements and then loads a menu bar from the resource file. In
ahellow6.hpp, we do the following;:

class AHelloWindow : public IFrameWindow

{
/] ...
private:
IMenuBar menuBar;
/] ...
}s

In ahellow6.cpp, we do the following:
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AHelloWindow: :AHelToWindow(unsigned Tong windowId)
: IFrameWindow(IFrameWindow: :defaultStyle() |
IFrameWindow: :minimizedIcon |
IFrameWindow::accelerator,
windowId)
, menuBar(windowId, this)
/...

In the preceding example, the frame window is constructed without specifying the
IFrameWindow::menuBar style on the constructor. During initialization of the
frame, it will then construct an IMenuBar object and will load the menu bar from
the resource file, using the windowId passed as the identifier for that resource. The
content of the menu bar is defined in the ahellow6.rc resource file as in the
following statements:

WND_MAIN MENUEX
BEGIN
POPUP "&Edit", MI_EDIT
BEGIN
POPUP "&ATignment", MI_ALIGNMENT
BEGIN
MENUITEM "&Left\tF7", MI_LEFT
MENUITEM "&Center\tF8", MI_CENTER
MENUITEM "&Right\tF9", MI_RIGHT
END
MENUITEM "&Text...", MI_TEXT
MENUITEM "&Font...", MI_FONT

END
POPUP "&Settings", MI_SETTINGS
BEGIN
MENUITEM "&Read from profile", MI_READSETS
MENUITEM "&Open ...", MI_OPENSETS
MENUITEM "&Save to profile", MI_SAVESETS
END
END
[ WIN ]

This is an example of a Windows resource file.

This same menu bar can also be created and loaded in the frame window
constructor by specifying the IFrameWindow::menuBar style. If an IMenuBar object
is needed, it can be created by wrappering the one loaded by the frame window
constructor. The following statements demonstrate this:
AHelloWindow :: AHelloWindow(unsigned Tong windowId)
: IFrameWindow(IFrameWindow :: defaultStyle()
IFrameWindow :: menuBar
IFrameWindow :: minimizedIcon
IFrameWindow :: accelerator,
windowId)
, menuBar(this, IMenuBar::wrapper)

Dynamically Create a Menu Using IMenu Member Functions

You can create a menu bar dynamically at run time. This can be done using the
IMenuBar constructor and specifying the IMenuBar::empty style and the frame
window the menu bar is for. The menu can then be populated using IMenu
member functions. The addText member function is used to add a menu item to
the menu bar with the ID specified and the string passed. If a third parameter is
passed, the menu item is added into the pull-down menu specified instead of the
menu bar itself. The addSubmenu member functions are used to cause a menu
item to display a pull-down menu. The following statements demonstrate building
the same menu that is defined in the preceding resource file:
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IMenuBar+* menuBar = new IMenuBar(this);
(*menuBar)
.addText(MI_EDIT, "&Edit")
.addSubmenu(MI_EDIT)
.addText (MI_ALIGNMENT, "&Alignment", MI_EDIT)
.addSubmenu( MI_ALIGNMENT )
.addText ( MI_LEFT , "&Left\tF7", MI_ALIGNMENT )
.addText( MI_CENTER , "&Center\tF8", MI_ALIGNMENT )
.addText ( MI_RIGHT , "&Right\tF9", MI_ALIGNMENT )
.addText( MI_TEXT , "&Text..." , MI_EDIT )
.addText( MI_FONT , "&Font..." , MI_EDIT )
.addText( MI_SETTINGS, "&Settings" )
.addSubmenu( MI_SETTINGS )
.addText( MI_READSETS , "&Read from profile", MI_SETTINGS )
.addText( MI_OPENSETS , "&Open ...", MI_SETTINGS )
.addText( MI_SAVESETS , "&Save to profile", MI_SETTINGS )

RELATED CONCEPTS

4 ”

4 . ”

I’Fhapfpr 3 _Events and Fvent Handlers” on page 19

RELATED TASKS
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Fiello World Version & Addi Font Dialos Ponun M Notehool ]
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Add a Menu Bar

The Hello World Version 3 contains a menu bar with only one submenu named

Alignment. When you run the sample and select Alignment, the pull-down menu

is displayed. The choices in the pull-down menu are Left, Center, and Right.

When you select one of the choices, the text string in the client window aligns to

the selected position and a check mark appears beside the selected item.

1. Define the menu bar. The Hello World Version 3 sample uses a resource script
file to define the text for the for the menu bar and its associated pull-down
menu.

LVl
The following is from the ahellow3.rc file for Windows:
WND_MAIN MENUEX

BEGIN
POPUP "&ATignment" , MI_ALIGNMENT
BEGIN
MENUITEM "&Left" , MI_LEFT
MENUITEM "&Center" , MI_CENTER
MENUITEM "&Right" , MI_RIGHT
END
END
ALK
- 05/2 |

The following is from the ahellow3.rc file for AIX and OS/2:
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MENU WND_MAIN

BEGIN )
SUBMENU "~Alignment" , MI_ALIGNMENT
BEGIN )
MENUITEM " Left" , MI_LEFT
MENUITEM " Center"  , MI_CENTER
MENUITEM " Right" , MI_RIGHT
END
END

To assist keyboard users of your application, underline the mnemonic in each
menu item.

[ WiN_|
Use the ampersand (&).

A |
Use the tilde ().

2. Declare and create the menu bar. This sample declares an IMenuBar object in
the main window class called AHelloWindow. The following excerpt is from
ahellow3.hpp:

class AHelloWindow : public IFrameWindow
{
public:
/] ...
private:
IMenuBar
menuBar;
IStaticText
statusLine,
hello;
IInfoArea
infoArea;
ACommandHandler
commandHandler;
/] ...
1

The sample creates the menu bar as a child of the main window in the
AHelloWindow constructor. The following excerpt is from ahellow3.cpp:

AHelloWindow :: AHelloWindow(const unsigned long windowlId)
:IFrameWindow(IFrameWindow: :defaultStyle() |
IFrameWindow: :minimizedIcon,
windowId)
,menuBar(windowId, this)
,statusLine(WND_STATUS,this,this)
,hello(WND_HELLO, this, this)
,infoArea(this)
,commandHandler(this)
{
/! ...
1

3. Define a command handler to handle events created when a user selects a
menu item. This sample derives a command handler class from
ICommandHandler called ACommandHandler. The constructor for
ACommandHandler uses a reference to AHelloWindow to access member functions
of AHelToWindow, namely the function that aligns the text string in the client
window. The following excerpt is from ahellow3.hpp:
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class ACommandHandler : public ICommandHandler
{
public:
ACommandHandler (AHelloWindow *helloFrame);
virtual ACommandHandler() { };
protected:
virtual bool command(ICommandEvent& cmdEvent);
private:
AHelloWindow *frame;
}s

4. Opverride the ICommandHandler::command virtual function. When the user
selects one of the commands from the menu bar the ACommandHandler: : command
function is called. This command calls AHelloWindow: :setTextAlignment to
align the text string depending on the ID of the event (MI_CENTER, MI_LEFT, or
MI_RIGHT). The ACommandHandler::command function returns true to indicate that
no other event handlers should process the menu bar command.

bool ACommandHandler :: command(ICommandEvent & cmdEvent)
{
// Assume event will be processed
bool eventProcessed(true);
// Depending on the command event ID, call the
// AHelloWindow::setAlignment function with the appropriate
// AHelloWorld::Alignment value.
switch (cmdEvent.commandId())
{
case MI_CENTER:
frame->setTextAlignment (AHelloWindow: :center);
break;
case MI_LEFT:
frame->setTextAlignment (AHelloWindow::1eft);
break;
case MI_RIGHT:
frame->setTextAlignment (AHelloWindow: :right);
break;
default:
// The event was not processed
eventProcessed=false;
} /* end switch */
return(eventProcessed);

1
5. Enable your application to process events. The sample creates an
ACommandHandler object called commandHandler as a child of AHelloWindow. The
constructor then attaches the command handler to AHelloWindow by calling the
ICommandHandler::handleEventsFor function. The following excerpt is from
ahellow3.cpp:
AHelloWindow :: AHelloWindow(const unsigned long windowId)
:IFrameWindow(IFrameWindow: :defaultStyle() |
IFrameWindow: :minimizedIcon,
windowId)
,menuBar(windowlId, this)
,statusLine(WND_STATUS,this,this)
,hello(WND_HELLO, this, this)
,infoArea(this)
,commandHandler(this)

/...
commandHandler.handleEventsFor(this);
/...

}

To stop event handling, the sample calls
ICommandHandler::stopHandlingEventsFor in the destructor of the main
window. The following is from ahellow3.cpp:
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AHelloWindow :: ~AHelloWindow()
{

commandHandler.stopHandlingEventsFor(this);

}

The following, from Windows, shows the menu generated by the Hello World
version 3 sample:

¥ Hello World Sample - Yersion 3 _ (O}

Aligriment
Left hmt:nt

v Center |

Hello, World!!!

Set Right Alignment

RELATED COMNCEPTS

G 7

4 ”

RELATED TASKS

Create a Pop-Up Menu

This section shows you two ways to create a pop-up menu. You can create a
pop-up menu statically as a data member of a window class. You may also
dynamically create one whenever the user requests a pop-up menu. Typically, you
choose one of these approaches based on resource balancing. Static pop-up menus
are only created and deleted once, but take up storage whether they are needed or
not; dynamic pop-up menus are created and deleted on demand, which can slow
processing if you request them frequently.

To create a pop-up menu, follow these steps:

1. Define the pop-up menu like a menu bar, either by using a resource script file
or by using the IMenu member functions. See the topic /Add Menus to Youd
ication” for more information.

2. Create a class derived from IMenuHandler and override the
IMenuHandler::makePopUpMenu() member function. The makePopUpMenu()
member function is called whenever the user requests a pop-up menu, usually
by clicking mouse button 2, in a window for which menu requests are being
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handled. In your implementation of this function, create and show the
appropriate pop-up menu.. To display the pop-up menu, call IMenu::show().

Version 6 of the Hello World application creates two pop-up menus: one for the
“Hello, World” static text control and one for the Earth window drawing canvas.
The application creates the the pop-up menu for the “Hello, World” static text
control statically, and creates the other pop-up menu dynamically.

The contents of the pop-up menus are defined in the ahellow6.rc resource file as
follows:

MENU WND_HELLOPOPUP

BEGIN }
MENUITEM " Left-align text" , MI_LEFT
MENUITEM " Center text" » MI_CENTER
MENUITEM " Right-align text" , MI_RIGHT
END
MENU WND_EARTHPOPUP
BEGIN

MENUITEM "~Tw1nk11ng stars" , MI_TWINKLE
MENUITEM SEPARATOR
MENUITEM " Brighten stars" , MI_BRIGHT
MENUITEM " Dim stars" , MI_DIM

END

This is an example of an OS/2 or AIX resource file.

In the ahellow6.hpp file, an APopUpHandler class is defined to process requests for
making the pop-up menus appear, as follows:

class APopUpHandler : public IMenuHandler
{

public:

APopUpHandTer (IPopUpMenu* argPopUpMenu)

: passedPopUpMenu(argPopUpMenu) {}

protected:
virtual bool

makePopUpMenu (IMenuEvent& menuEvent);
private:

IPopUpMenu* passedPopUpMenu;

The APopUpHandler class derives from IMenuHandler and overrides the
IMenuHandler:makePopUpMenu() function. You need the APopUpHandler
constructor and the pointer to an IPopUpMenu object only if you want to create a
pop-up menu statically. This constructor and pointer allows you to access your
predefined IPopUpMenu object from within makePopUpMenu(). You do not need
this constructor and pointer if you want to create dynamic pop-up menus since
you will create your own IPopUpMenu object from each time within
makePopUpMenuy).

The makePopUpMenu() function in Hello World version 6 demonstrates how to
create a pop-up menu as a data member of the AHelToWindow class and how to

dynamically show an existing pop-up menu using a data member.

The following sample is from the ahellow6.cpp file:
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bool APopUpHandler::makePopUpMenu(IMenuEvent &menuEvent)
{

bool eventProcessed(true);

IPopUpMenu *popUpMenu;

IWindow *popUpOwner = menuEvent.controlWindow();

IStaticText *hello;

AEarthWindow *earth;

switch (popUpOwner->id())

{

case WND_HELLO:
popUpMenu = passedPopUpMenu;
if (popUpMenu)
{

hello = (IStaticText *)popUpOwner;
popUpMenu->enableltem(MI_LEFT,
hello->alignment()!=IStaticText::centerlLeft);
popUpMenu->enableltem(MI_CENTER,
hello->alignment()!=IStaticText::centerCenter);
popUpMenu->enableItem(MI_RIGHT,
hello->alignment()!=IStaticText::centerRight);
}

else eventProcessed = false;
break;
case WND_EARTH:
popUpMenu = new IPopUpMenu(WND_EARTHPOPUP,popUpOwner) ;
if (popUpMenu)
{

popUpMenu->setAutoDeleteObject();
earth = (AEarthWindow *)popUpOwner;
popUpMenu->checkItem(MI_TWINKLE,earth->isTwinkling());
if (earth->isBright())
{ popUpMenu->disableItem(MI_BRIGHT); }
else
{ popUpMenu->disableItem(MI_DIM); }
}

else eventProcessed=false;
break;
default:
eventProcessed=false;
}

if (eventProcessed)
popUpMenu->show(menuEvent.mousePosition());
return(eventProcessed);

}

The case statement for WND_HELLO shows an existing pop-up menu that was created
statically in the APopUpHandler constructor. a pop-up window statically. The code
simply accesses the pop-up menu (called passedPopUpMenu in this sample) from
within makePopUpMenu().

The case statement for WND_EARTH case creates a pop-up menu dynamically. The
IPopUpMenu’s constructor needs two arguments: the window ID (called
WND_EARTHPOPUP in this sample) and a pointer to the owner of the pop-up menu.
The IMenuEvent object stores a pointer to a window that originated the event. The
application uses this pointer to construct the IPopUpMenu object. You access this
pointer with the controlWindow() function. Because this application creates the
menu using the new operator, it must also be deleted. The easiest way to delete a
dynamic pop-up menu is to use the IPopUpMenu::setAutoDeleteObject function
which causes the menu to be automatically deleted when the menu ends.
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In either case, when the menu is found or created, the makePopUpMenu() function
displays the menu by using [PopUpMenu::show(). The mouse pointer position,
which is taken from the menu event, is passed as one argument to specify where
the pop-up menu will appear.

The makePopUpMenu() function is only called for windows that are attached to
the pop-up menu handler. Hello World version 6 attaches a pop-up menu handler
directly to the IStaticText object hello and the IDrawingCanvas earthWindow. It
attaches to the objects instead of the frame because these objects do not pass events
up the owner chain. Therefore, use this approach if you develop portable
applications. For the same reason, the command handler attaches to these objects
so that the command events that result from using the pop-up menus will be sent
to the command handler. In Hello World version 6, this is done using the following
code from the ahellow6.cpp file:

commandHandler.handleEventsFor(&hello);

commandHandler.handleEventsFor (&earthiWindow) ;

popUpHandler.handleEventsFor(&hello);
popUpHandler.handleEventsFor(&earthWindow) ;

By reusing the existing command handler, commands such as MI_LEFT can have the

same processing whether they are generated by a menu bar item, a push button,
an accelerator key, or a pop-up menu.

RELATED CONCEPTS

g 7
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I’Fhapfpr 3 Events and Fvent Handlers” on page 19
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Create a Pop-Up Menu for a List Box

The following example shows you how to create a pop-up menu for a list box:

1. Define your pop up menu in a resource script file similar to the one that
follows. This excerpt is from popmenu.rc:

ID_POPUP2 MENUEX

BEGIN
POPUP "&Color", ID_COLOR
BEGIN
MENUITEM "Blue", ID_BLUE
MENUITEM "Green", ID_GREEN
MENUITEM "Red", ID_RED
END
POPUP "&Text", ID_TEXTMENU
BEGIN

MENUITEM "&Add Learn Text", ID_ADD_FIRST
MENUITEM "&Delete AT1 Text", ID_DELETE_TEXT
MENUITEM "&Add Know Text", ID_ADD_LAST
END
END
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This is from a Windows resource script file.

2. Declare a handler that is derived from both IMenuHandler and
ICommandHandler so that the same handler can be used for handling the
pop-up menu and the commands that originate from it. The following excerpt
is from popmenu.hpp:

// Define the frame window
class AppWindow : public IFrameWindow

public:
AppWindow(unsigned Tong windowId);
virtual AppWindow();

private:
ITitle title;
IMenuBar menu;
IMultiCellCanvas canvas;
IStaticText sttxt;
IListBox 1istbox;
PopUpHandler pLBPopUp;

s

Add an IPopUpMenu data member to the handler class as follows:

// Define the pop-up and command handler
class PopUpHandler : public IMenuHandler,

public ICommandHandler
{

public:
PopUpHandler(IListBox & TbUpdate, IStaticText & stMsg);
PopUpHandler();

protected:
virtual bool makePopUpMenu(IMenuEvent& menuEvent);
virtual bool command(ICommandEvent& cmdevt);

private:
void setLBColor(unsigned Tong ulNewColor);
void setLBText(unsigned Tong ulNewSize);
IListBox * pLB;
IStaticText * pST;
IPopUpMenu * pPopUpMenu;
unsigned long ulColor;
unsigned Tong ulText;

}s
3. Create an instance of the pop-up handler as shown in the following code. This

excerpt is from popmenu.cpp:

// Construct the frame window with children

Apmedow :AppWindow(unsigned long windowId)
: IFrameWindow(windowId, defaultStyle()),
title(this, "PopUp","Example"),
canvas(ID_CANVAS, this, this),
1istbox(ID_LISTBX, &canvas, &canvas),
sttxt (ID_TEXT, &canvas, &canvas),
pLBPopUp (1istbox, sttxt)

{

/...
}

4. Construct the pop-up handler. The following is the PopUpHandler constructor. It
attaches a command handler and a menu handler to the pop-up menu by
calling the appropriate handleEventsFor functions.

To handle command events that result from selecting items from the pop-up
menu, override the ICommandHandler::command virtual function.
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To display a pop-up menu override the IMenuHandler::makePopUpMenu
virtual function. Within makePopUpMenu, you can either create and show a
pop-up menu, or show an existing pop-up menu. This example shows an
existing pop-up menu by calling IPopUpMenu::show. To get the current
position of the mouse call IMenuEvent::mousePosition. Use this value as an
argument to [IPopUpMenu::show to display the pop-up menu at the current
mouse position.

The following excerpt is from popmenu.cpp:

// PopUpHandler constructor
PopUpHandler: :PopUpHandler(IListBox & LBUpdate, IStaticText & stMsg)
: pLB(&LBUpdate),
pST(&stMsg),
pPopUpMenu(ID_POPUP2, pLB),
ulColor(0),
ulText(0)

unsigned Tong ulColor, ulText;
// We need pointers to list box and static text so we can
// update them.
// pLB points to the Tist box
// pST points to the static text
// Default color and alignment values
ulColor = ID BLUE;
ulText = ID_ADD_FIRST;
// Check the default items
pPopUpMenu.checkItem(ulColor);
pPopUpMenu.checkItem(ulText);
// Set default color and alignment
setLBColor(ulColor);
setLBText (ulText);
// handle events on pop-up menu
ICommandHandler: :handleEventsFor(pLB);
IMenuHandTer: :handleEventsFor(pLB);
1
/...
// Show the pop-up menu created in the constructor
bool PopUpHandler::makePopUpMenu(IMenuEvent& menuEvt)
{
pPopUpMenu->show(menuEvt.mousePosition());
return true;
}
// Command handling for the pop-up menu
bool PopUpHandler::command(ICommandEvent& cmdevt)
{
switch (cmdevt.commandId())
{
case ID_RED:
case ID_GREEN:
case ID_BLUE:
setLBColor(cmdevt.commandId());
return true;
case ID_ADD_FIRST:
case ID_DELETE_TEXT:
case ID_ADD_LAST:
setLBText (cmdevt.commandId());
return true;

}
return false;
}
/...
// Handle the menu functions to change the list box color
void PopUpHandler::setLBColor(unsigned Tong ulNewColor)
{
switch (ulNewColor) {
case ID RED:
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pLB->setBackgroundColor(IColor: :kRed);
pST->setText ("Changed color to Red");
pPopUpMenu->checkItem(ID RED);
pPopUpMenu->uncheckItem(ID_GREEN);
pPopUpMenu->uncheckItem(ID_BLUE);
break;

case ID_GREEN:
pLB->setBackgroundColor(IColor: :kGreen);
pST->setText ("Changed color to Green");
pPopUpMenu->uncheckItem(ID RED);
pPopUpMenu->checkItem(ID_GREEN);
pPopUpMenu->uncheckItem(ID_BLUE);
break;

case ID_BLUE:
pLB->setBackgroundColor(IColor::kBlue);
pST->setText ("Changed color to Blue");
pPopUpMenu->uncheckItem(ID RED);
pPopUpMenu->uncheckItem(ID_GREEN);
pPopUpMenu->checkItem(ID_BLUE);
break;

default:
break;

}

}
// Handle the menu functions to add text to the Tist box

void PopUpHandler::setLBText(unsigned long ulNewText)

switch (ulNewText) {
case ID_ADD_FIRST:
pLB->addAscending("I need to learn C++");
pST->setText ("Added text to list box in ascending order");
pPopUpMenu.checkItem(ID_ADD_FIRST);
pPopUpMenu.uncheckItem(ID DELETE_TEXT);
pPopUpMenu.uncheckItem(ID_ADD_LAST);
break;
case ID DELETE_TEXT:
pLB->removeAll();
pST->setText("Deleted A1l Text from ListBox");
pPopUpMenu.uncheckItem(ID_ADD_FIRST);
pPopUpMenu.checkItem(ID_DELETE_TEXT);
pPopUpMenu.uncheckItem(ID_ADD_LAST);
break;
case ID_ADD LAST:
pLB->addDescending ("I know C++");
pST->setText ("Added text to list box in descending order");
pPopUpMenu.uncheckItem(ID_ADD_FIRST);
pPopUpMenu.uncheckItem(ID DELETE_TEXT);
pPopUpMenu.checkItem(ID_ADD_LAST);
break;
default:
break;
}

}

The following, from Windows, shows the pop-up menu generated from this
example:
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i PopUp - Example

| need to learn C++

LColor

v Add Learn Text

ListBox Set to Default Values

You can find the complete source to this example in the following files:
* popmenu.cpp

* popmenu.h

* popmenu.hpp

* popmenu.rc

RELATED CONCEPTS
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Pop-Up Menu Example

File: popmenu.cpp

#include "popmenu.h"
#include "popmenu.hpp"

/************************************************************

* main *
* - Application entry point. *
Khhkhhkkhhkhkhhhhkhhhhhhhdhhhhhhdhhrhdhhhhhdhhdrhhrhhhdhhdkx *********/
int main()

{
AppWindow mainWindow(ID_MAIN);
mainWindow.sizeTo(ISize(500,300));
mainWindow.setFocus();
mainWindow.show();
IApplication::current().run();
return 0;

}

/************************************************************
* Class AViewWindow :: AViewWindow *
* - Constructor for the main window. *
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************************************************************/

AppW1ndow :AppWindow(unsigned long windowId)
: IFrameWindow(windowId, defaultStyle()),
title(this, "PopUp","Example"),
canvas (ID_CANVAS, this, this),
1istbox(ID_LISTBX, &canvas, &canvas),
sttxt (ID_TEXT, &canvas, &canvas),
pLBPopUp (Tistbox, sttxt)

listbox.setForegroundColor(IColor::kYellow);
sttxt.setText("ListBox Set to Default Values");
sttxt.setLimit(30);

// Customize the multicell canvas

setClient (&canvas);
canvas.addToCel1(&Tistbox, 2, 2);
canvas.setRowHeight (2, 20, true);
canvas.setColumnWidth(2, 20, true);
canvas.addToCell(&sttxt, 2, 6);
canvas.setRowHeight (1, 10);
canvas.setRowHeight (4, 25);
canvas.setRowHeight (7, 10);
canvas.setColumnWidth(1, 10);
canvas.setColumnWidth(3, 10);

/************************************************************
* Class PopUpHandler :: PopUpHandler *

************************************************************/
PopUpHandler::PopUpHandler(IListBox & LBUpdate, IStaticText & stMsg)
: pLB(&LBUpdate),
pST(&stMsg),
pPopUpMenu (ID_POPUP2, pLB),
ulColor(0),
ulText(0)

unsigned Tong ulColor, ulText;

// We need pointers to Tist box and static text so we can
// update them.

// pLB points to the list box

// pST points to the static text

// Default color and alignment values
ulColor = ID_BLUE;

ulText = ID_ADD_FIRST;

// Check the default items

pPopUpMenu. checkItem(ulColor);
pPopUpMenu.checkItem(ulText);

// Set default color and alignment
setLBColor(ulColor);

setLBText (ulText);

// handle events on pop-up menu
ICommandHandler: :handleEventsFor(pLB);
IMenuHandler: :handleEventsFor(pLB) ;

/************************************************************
* Class PopUpHandler :: PopUpHandler *

************************************************************/

PopUpHandler:: PopUpHandler()
{

ICommandHandler: :stopHandlingEventsFor(pLB);
IMenuHandler: :stopHandlingEventsFor(pLB);

pLB = 0;

pST = 0;
}
JEXTEE T ETITEE B e
* Class PopUpHandler :: setLBColor *

************************************************************/

void PopUpHandler::setLBColor(unsigned long ulNewColor)
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switch (ulNewColor) {

case ID_RED:
pLB->setBackgroundColor(IColor::kRed);
pST->setText("Changed color to Red");
pPopUpMenu.checkItem(ID_RED);
pPopUpMenu.uncheckItem(ID_GREEN);
pPopUpMenu.uncheckItem(ID _BLUE);
break;

case ID_GREEN:
pLB->setBackgroundColor(IColor: :kGreen);
pST->setText ("Changed color to Green");
pPopUpMenu.uncheckItem(ID_RED);
pPopUpMenu. checkItem(ID_GREEN);
pPopUpMenu.uncheckItem(ID _BLUE);
break;

case ID_BLUE:
pLB->setBackgroundColor(IColor::kBlue);
pST->setText ("Changed color to Blue");
pPopUpMenu.uncheckItem(ID_RED);
pPopUpMenu.uncheckItem(ID_GREEN);
pPopUpMenu.checkItem(ID BLUE);

break;

default:

break;
/************************************************************
* Class PopUpHandler :: setLBText *

************************************************************/

void PopUpHandler::setLBText(unsigned Tong ulNewText)

{
switch (ulNewText) {
case ID_ADD_FIRST:
pLB->addAscending("I need to learn C++");
pST->setText("Added text to 1ist box in ascending order");
pPopUpMenu.checkItem(ID_ADD FIRST);
pPopUpMenu.uncheckItem(ID_DELETE_TEXT);
pPopUpMenu.uncheckItem(ID _ADD LAST);
break;
case ID_DELETE_TEXT:
pLB->removeAll();
pST->setText("Deleted A1l Text from ListBox");
pPopUpMenu.uncheckItem(ID ADD_FIRST);
pPopUpMenu.checkItem(ID_DELETE_TEXT);
pPopUpMenu.uncheckItem(ID_ADD_LAST);
break;
case ID_ADD_LAST:
pLB->addDescending ("I know C++");
pST->setText("Added text to Tist box in descending order");
pPopUpMenu.uncheckItem(ID ADD_FIRST);
pPopUpMenu.uncheckItem(ID_DELETE_TEXT);
pPopUpMenu.checkItem(ID_ADD_LAST);
break;
default:
break;
}
1
/********* """"""""" AXKXKAh KA hhkhkhhhhhhhhhhhhkhk*k ER R T R
* Class PopUpHandler :: makePopUpMenu *

************************************************************/
bool PopUpHandler::makePopUpMenu(IMenuEvent& menuEvt)

pPopUpMenu. show(menuEvt.mousePosition());
return true;

/************************************************************
* Class PopUpHandler :: command *
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************************************************************/
bool PopUpHandler::command(ICommandEvent& cmdevt)

switch (cmdevt.commandId())
{
case ID_RED:
case ID_GREEN:
case ID_BLUE:
setLBColor(cmdevt.commandId());
return true;
case ID_ADD_FIRST:
case ID DELETE_TEXT:
case ID_ADD_LAST:
setLBText (cmdevt.commandId());
return true;
}

return false;

}

RELATED COMNCEPTS

4 ”

4 . 7

I’Fhapfpr 3_FExvents and Event Handlers” on page 19

RELATED TASKS

File: popmenu.h

#ifndef POPMENU_H_
#define _POPMENU_H_

JEXTEE IR TR e e e o e o e o ok ko o e o ok e o o o ok o o ok ko ok ok ok ok oo ok o ok ok ok ok ok
* Window IDs *
************************************************************/
#define ID_MAIN 10

#define ID_CANVAS 20

#define ID_TEXT 30

#define ID_LISTBX 40
/*********************** """"""""""""""""""""
* Pop-Up Menu IDs *
************************************************************/
#define ID_POPUP2 300

#define ID_COLOR 500

#define ID_BLUE 510

#define ID_GREEN 520

#define ID_RED 530

#define ID_TEXTMENU 600

#define ID_ADD_FIRST 610

#define ID_DELETE_TEXT 620

#define ID_ADD_LAST 630

#endif

RELATED COMNCEPTS

4 1”7

4 . 7

4 ”
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[‘Create a Pap-1Ip Menu for a Tist Box” on page 65
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File: popmenu.hpp

#ifndef _POPMENU_

#define _POPMENU_

#include <iframe.hpp>

#include <icmdhdr.hpp>

#include <iapp.hpp>

#include <ititle.hpp>

#include <istattxt.hpp>

#include <icanvas.hpp>

#include <imenubar.hpp>

#include <imcelcv.hpp>

#include <ientryfd.hpp>

#include <imenuhdr.hpp>

#include <ilistbox.hpp>

#include <icolor.hpp>

#include <ipopmenu.hpp>

class AppWindow;

class PopUpHandler;
/************************************************************
* Class AppWindow *
************************************************************/
class AppWindow : public IFrameWindow

{

public:
AppWindow(unsigned Tong windowlId);

private:
ITitle title;
IMultiCellCanvas canvas;
IStaticText sttxt;
IListBox Tistbox;
PopUpHandler pLBPopUp;

i;***********************************************************
* Class PopUpHandler *
************************************************************/
class PopUpHandler : public IMenuHandler,

public ICommandHandler
{

public:
PopUpHandler(IListBox & TbUpdate, IStaticText & stMsg);
virtual PopUpHandler();
protected:
virtual bool makePopUpMenu(IMenuEvent& menuEvent);
virtual bool command(ICommandEvent& cmdevt);
private:
void setLBColor(unsigned long ulNewColor);
void setLBText(unsigned Tong ulNewSize);
IListBox * pLB;
IStaticText * pST;
IPopUpMenu pPopUpMenu;
unsigned Tong ulColor;
unsigned Tong ulText;
1
#endif
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RELATED TASKS

File: popmenu.rc
L_win_|

This is a Windows resource script file.

#include "popmenu.h"
ID_POPUP2 MENUEX

BEGIN
POPUP "&Color", ID_COLOR
BEGIN
MENUITEM "&Blue", ID_BLUE
MENUITEM "&Green", ID_GREEN
MENUITEM "&Red", ID_RED
END
POPUP "&Text", ID_TEXTMENU
BEGIN

MENUITEM "&Add Learn Text", ID_ADD_FIRST
MENUITEM "&Delete A11 Text", ID_DELETE_TEXT
MENUITEM "Add &Know Text",  ID_ADD_LAST
END
END

- 05/2 |
This is an AIX or OS/2 resource script file:

#include "popmenu.h"
MENU ID_POPUP2

BEGIN )
SUBMENU " Color", ID_COLOR
BEGIN )
MENUITEM " Blue", ID_BLUE
MENUITEM " Green", ID_GREEN
MENUITEM " Red", ID_RED
END
SUBMENU " Text", ID_TEXTMENU
BEGIN

MENUITEM ":Add Learn Text", ID_ADD_FIRST
MENUITEM " Delete A1l Text", ID_DELETE_TEXT
MENUITEM "Add Know Text",  ID_ADD_LAST
END
END

RELATED CONCEPTS

7 ”

7 ”
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Dynamically Modify a Menu with the ISubmenu Class

The ISubmenu class lets you dynamically modify the contents of a pull-down
menu, cascade menu, or pop-up menu. Unlike the IMenu class, when the user
closes the menu, the ISubmenu class will restore the changes you have made to the
menu. You do not directly create ISubmenu objects. When a user displays a
pull-down, cascade, or pop-up menu, the IMenuHandler class creates an ISubmenu
object and passes it to the menuShowing() member function.

To use the ISubmenu class, create a new class derived from the IMenuHandler
class. Override the IMenuHandler: menuShowing() member function to make
changes to the ISubmenu object that was passed as a parameter. IMenuHandler
calls this function before the pull-down, cascade, or pop-up menu appears on the
screen.You can identify the menu being shown and represented by the ISubmenu
object by calling IMenu::id() on the ISubmenu object or IMenuEvent::menultemId().

The Multiline Edit Sample shows you how to use the ISubmenu class. The sample
uses this class to disable or enable the Cut, Copy, and Paste menu choices
depending on whether the user has selected any text in the multiline edit control,
or whether the clipboard contains any text:

1. Derive your main window from the IMenuHandler class. The following code
sample, from the amle.hpp file, declares the main window class AEditoriindow.

class AEditorWindow : public IFrameWindow
, public ICommandHandler
, public IMenuHandler
, public AUserMessageHandler
{
/] ...
!

This allows us to declare the IMenuHandler::menuShowing() member function
as a protected member function in the AEditorWindow class as follows:

protected:
bool command(ICommandEvent& cmdEvent);
bool menuShowing(IMenuEvent& mnEvt
, ISubmenu& smnAboutToShow) ;
bool userMessage(IEvent& evt);
bool setFileMenuitemsState(bool f);
AEditorWindow &displaylLoadFailedMsg();
bool ToadMLE();

2. Enable your application to process events by attaching event handlers to your
main window. The constructor for the AEditorWindow class calls the
handleEventsFor so that the AEditorWindow can start processing menu events.

((ICommandHandler *)this)->handleEventsFor(this);
((AUserMessageHandler *)this)->handleEventsFor(this);
((IMenuHandler =*)this)->handleEventsFor(this);

The AEditorWindow constructor calls the handleEventsFor function three times:

Chapter 4. Menus 75



76

a. Handle command events
b. Handle user message events
c. Handle menu events

The first call to handleEventsFor will process events with the
ICommandHandler::command virtual function. The third call to
handleEventsFor will process events with the IMenuHandler::menuShowing
virtual functions. This sample uses the ICommandHandler class to process all
menu events except for the Edit command. Instead, the IMenuHandler
processes this command.

Override the IMenuHandler::menuShowing virtual function. This sample
overrides the menuShowing virtual function to handle events created from the
Edit command:

bool AEditorWindow: :menuShowing( IMenuEvent& mnEvt,
ISubmenu& smnAboutToShow)

bool fProcessed = false;
switch (smnAboutToShow.id())

{
case MI_EDIT:
if (! mle.hasSelectedText())

{
smnAboutToShow.disableltem(MI_COPY);
smnAboutToShow.disableItem(MI_CUT);
fProcessed = true;

try
{
if (! mle.clipboardHasTextFormat())

smnAboutToShow.disableltem(MI_PASTE);
fProcessed = true;
}
1

catch(IAccessError& exception)

{
smnAboutToShow.disableItem(MI_PASTE);
fProcessed = true;

1

break;
default:

break;

}

return fProcessed;

}

IMenuHandler calls the menuShowing function after the user selects the Edit
command, and before the application displays the pull-down menu.

The Edit pull-down menu has three commands to select from: Cut, Copy, and
Paste. These commands are enabled before the application displays the
pull-down menu. This menuShowing function disables these three commands
depending on whether the multiline edit has text selected or the clipboard
holds text. The overridden menuShowing function disables the commands with
the ISubmenu::disableltem function (as opposed to the equivalent function in
the IMenuBar class). Using the ISubmenu function in this case means that you
do not have to call any functions to restore disabled command choices. The
ISubmenu class will undo calls to the disableltem function when the Edit
pull-down menu is dismissed, putting the menu back in its original state with
all the menu items enabled.
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You can find the Multiline Edit Sample in the samples/ioc/mle directory.

RELATED CONCEPTS

RELATED TASKS
Multiline Edit Sample

’ 2
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Chapter 5. Use Cursor Classes

Window classes that can contain one or more items generally provide a nested
cursor class. The cursor classes provide member functions to move through the
items, either forward or backward.

The Open Class Library cursor classes are designed to have the same look and feel
as the collection class cursors.

A cursor must be in a valid state to access the items in a list. A cursor is generally
created in an invalid state. Any cursor function that causes the cursor to point to
an item in the list validates the cursor. For example, the function setToFirst causes
the cursor to be valid if there are items in the list. If the contents of the list that the
cursor is iterating through change by the addition or removal of items, the cursor
becomes invalid. It cannot be used to access items in the list until it is validated
again by a function that points the cursor at a valid item.

IWindow::ChildCursor is an exception to this.

Some cursors support iteration over items in a collection that match a particular
property. For example, the constructor for a list box cursor can have a second
parameter that determines whether the cursor returns all items in the list box or
just the selected items.

The following example, from the Hello World version 5 ahellow5.cpp file, shows
how to set text from the first selected item in a multiple-selection list box:

/] ...

AHelloWindow &
AHelloWindow :: setTextFromListBox()

{
// Create a cursor to the list box. Using the default
// filter for a list box cursor, selectedItems, causes the
// setToFirst() function to position the cursor to the
// first selected item.
// Set the hello IStaticText control text value.
IListBox::Cursor 1bCursor(TistBox);
1bCursor.setToFirst();
hello.setText(1istBox.elementAt(1bCursor));
// Return a reference to the frame
return (*this);

1

/] ...

RELATED CONCEPTS

Iteration

4 . ”

4 ”

RELATED TASKS
‘Hello World Version 5- Add Canvases. a List Box. Native Svstem Functions, and
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Chapter 6. Static Text Controls

Static text controls are text fields, bitmaps, icons, and boxes that you can use to
label or box other controls. Your user typically does not interact with these controls
using the keyboard or mouse. Generally, you do not need to change a static
control’s appearance on the screen, so visually these controls tend to be
unchanging.

The static control classes include the following classes:
* IStaticText displays a text string.

* IBitmapControl displays a bitmap with optional text.
¢ IIconControl displays an icon with optional text.

* IOutlineBox displays a simple border.

* IGroupBox displays a border with a text label.

RELATED CONCEPTS

7 . ”

I'Fhapfpr 3 Events and Fvent Handlers” on page 19

RELATED TASKS

[‘Create a Static Text Contral”l
[‘Write an Fvent Handler” on page |

[‘Task and qgmp]pe Cross-Reference Table” on page 444

Create a Static Text Control

Static text controls are text fields, bitmaps, icons, and boxes that you can use to
label or box other controls. A user typically does not interact with these controls
using the keyboard or mouse. Generally, you do not need to change a static
control’s appearance on the screen, so visually these controls tend to be
unchanging. Static text control classes include IBitmapControl, IlconControl,
IOutlineBox, IGroupBox, and IStaticText. The IStaticText class creates and manages
the static text control window.

You can set the text and its color, size, and position in the static text window.

The following sample comes from the ahellowl.cpp file from the Hello World
sample application and shows how to create a static text control:

IStaticText hello(WND_HELLO, &mainWindow, &mainWindow);

hello.setText (STR_HELLO);

hello.setAlignment (IStaticText::centerCenter);
mainWindow.setClient(&hello);

The first line uses the window ID, the parent window, and the owner window to
create the static text control and an object for it.

The second line sets a text string in the control using the setText member function,
which is inherited from ITextControl. The string is provided in the resource (.rc)

file.

The third line uses the setAlignment member function to center the static text.
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The following figure, from Windows, shows the Hello World version 1 static text
control:

i Hello World Sample - Version 1 _[O]

Hello, Waorld!!!

RELATED CONCEPTS

7 : ”
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RELATED TASKS
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I‘Create an Entrv Field” on page 33
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Chapter 7. Entry Fields and Multiline Edit (MLE) Fields

An entry field is a control window that enables a user to view and edit a single line
of text. An entry field provides the text-editing capabilities of a simple text editor
and is useful whenever an application requires a short line of text from the user.

Use the IEntryField class to represent an entry field control.

Multiline Edit Fields
If the application requires more sophisticated text-editing capabilities and multiple
lines of text from the user, the application can use a multiline edit (MLE) field.

A multiline edit field enables users to view and edit multiple lines of text. Use the
IMultiLineEdit class to create an MLE field. The member functions of the
IMultiLineEdit class enable you to display text files with horizontal and vertical
scrolling, read a file into and save it from an MLE, or perform basic clipboard tasks
(such as cut, copy, paste, and clear).

RELATED CONCEPTS

4 . ”

I’Fhapfpr 3 _Events and Fvent Handlers” on page 19

RELATED TASKS
[‘Create an Entrv Field”]
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Create an Entry Field

The following is an example of creating an entry field.

1. Declare three entry fields in the .hpp file. This example declares three entry
fields called efl, ef2, and ef3:

#include <ientryfd.hpp>
/***********************************************************/
/* Create the frame window */
/* Declare the entry fields */
/***********************************************************/
class AppWindow : public IFrameWindow
{
public:
AppWindow(unsigned long windowId);
AppWindow() ;
void handleEvents(unsigned long eventtype);
private:
ICanvas canvas;
IEntryField efl;
IEntryField ef2;
IEntryField ef3;
ACommandHandler * commandHandler;
}s
2. Construct the entry fields in the .cpp file and manipulate data inside them. The
constructor for ef3 takes efStyle as one of its agruments. This variable defines

the following style attributes:
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Style

Description

IWindow::visible

Causes the window to be visible.

IWindow::tabStop

Identifies the window as one the user can
move the input focus to using the Tab key.

This style does has no affect on tabbing
between windows. The Motif operating
environment determines how the input
focus is changed via the keyboard.

IWindow::group

Identifies the window as being the first in a
group. Windows in a group are sibling
windows consecutively ordered by sibling
order. You can navigate between windows in
a group using the keyboard arrow keys.

IEntryField::margin

Draws a border around the entry field, with
a margin between the border and the entry
field. The margin’s size is determined by the
current font being used for entry field text
(half a

character-width wide and half a
character-height high).

Because the margin and border are drawn
around the entry field, using the margin
style does not change the position of the
entry field itself.

IEntryField::autoScroll

If the user tries to move off the end of a
line, the entry field automatically scrolls
one-third the width of the window in the
appropriate direction.

The example uses the following member functions from IEntryField:

Member Function

Description

setLimit

Sets the maximum number of bytes the
entry field can contain.

setText

Sets the control window’s text. (This is an
inherited function from ITextControl.)

setBackgroundColor

Sets the background color to the indicated
color. (This is an inherited function from
IWindow.)

setForegroundColor

Sets the foreground color to the indicated
color. (This is an inherited function from
IWindow.)

setBorderColor

Sets the border color to the indicated color.
(This is an inherited function from
IWindow.)

setFocus

Sets the input focus to the window. (This is
an inherited function from IWindow.)

#include "entryf3.h"
#include "entryf3.hpp"
#include <icoordsy.hpp>
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IEntryField::Style efStyle = IWindow::visible |
IWindow: :tabStop |
IControl::group
IEntryField::margin |
IEntryField::autoScroll;
/************************************************************
* Class AppWindow :: AppWindow *
* - Window constructor *
************************************************************/
AppWindow :: AppWindow(unsigned Tong windowlId)
: IFrameWindow("Entry Field Example",
windowld,
IFrameWindow: :defaultStyle() |
IFramelindow: :menuBar),
canvas(ID_CANVAS, this, this),
ef1(ID_ENTRY, &canvas,&canvas,
IRectangle( 10, 200, 600, 240)),
ef2(ID_ENTRY2, &canvas, &canvas,
IRectangle( 10, 125, 300, 175)),
ef3(ID_ENTRY3, &canvas, &canvas,
IRectangle( 10, 50, 300, 100),
efStyle)

// Create first entry field

efl.setLimit(50);

efl.setText("Initial Text for Entry Field 1");

efl.setBackgroundColor(IColor(213, 219, 255));

efl.setForegroundColor(IColor::kBlack);

efl.setBorderColor(IColor::kGreen);

efl.setFocus();

// Create second entry field

ef2.setLimit(50);

ef2.setText("Initial Text for Entry Field 2");

ef2.setBackgroundColor(IColor(213, 219, 255));

ef2.setForegroundColor(IColor::kBlack);

ef2.setBorderColor(IColor::kGreen);

// Create third entry field

ef3.setLimit(50);

ef3.setText("Initial Text for Entry Field 3");

ef3.setBackgroundColor(IColor(213, 219, 255));

ef3.setForegroundColor(IColor::kBlack);

ef3.setBorderColor(IColor::kGreen);

moveSizeTo(IRectangle(0, 0, 670, 350));

canvas.setBackgroundColor(IColor(170, 182, 255));

setClient (&canvas);

show();

commandHandler = new ACommandHandler(this, &efl,
&ef2, &ef3);

commandHandTer->handleEventsFor(this);

}

3. Declare a command handler in the .hpp. Thie example will override the virtual
function ICommandHandler::command to process events from the menu.

class ACommandHandler : public ICommandHandler {
public:
ACommandHandTer (AppWindow *efWindow,
IEntryField *efl,
IEntryField *ef2,
IEntryField *ef3);
protected:
virtual bool command(ICommandEvent& cmdEvent);
private:
AppWindow *ef;
IEntryField xefl,
*ef2,
*ef3;
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4. Add event handling in the .cpp to manipulate the data inside the entry fields.
The menu of this example provides you with five commands:

* Toggle Read Only for 1
¢ Cut Selected from 2

* Copy Selected from 1

* Paste into 3

* Clear Selected from 3

The example overrides the ICommandHandler::command function to process
these commands:

ACommandHandler: :ACommandHandTer (AppWindow *efWindow,
IEntryField *efl,
IEntryField *ef2,
IEntryField *ef3):
ef(efWindow),
efl(efl),
ef2(ef2),
ef3(ef3)
{
1
bool ACommandHandler::command(ICommandEvent& cmdEvent)
{
switch (cmdEvent.commandId())
{
case ID_READONLY_ITEM:
efl->enableDataUpdate(efl->isWriteable());
break;
case ID_COPY_ITEM:
if (efl->hasSelectedText()) {
efl->copy();

break;
case ID_CUT_ITEM:
if (ef2->hasSelectedText()) {
ef2->cut();
1
break;
case ID PASTE ITEM:
if (ef3->clipboardHasTextFormat()) {
ef3->paste();
}
break;
case ID CLEAR ITEM:
if (ef3->hasSelectedText()) {
ef3->clear();
}
break;
return true;
} // end of switch
return false;

}

The following figure, from Windows, shows the entry fields created using the
preceding example:
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: Entry Field Example _ (O] x|
Manipulate

Initial Text for Entry Field 1

Initial Text for Entry Field 2

Initial Text for Entry Field 3

You can find the complete source to this example in the following files:
* entryf3.cpp

* entryf3.h

* entryf3.hpp

* entryf3.rc

RELATED CONCEPTS
I’Phnpfpr 7 _Entrv Fields and Multiline Edit (MT F) Fields” on page 33
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RELATED TASKS
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['Eile- entrvf3 rpp"l
[‘Eile: entrvf3 h” on page 8d

[‘Eile- entrvf3 hpp" on page ad

[‘File- entrvf3 rc” on page 91l
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Entry Field Example
File: entryf3.cpp

#include "entryf3.h"
#include "entryf3.hpp"
#include <icoordsy.hpp>
IEntryField::Style efStyle = IWindow::visible |
IWindow: :tabStop |
IControl::group |
IEntryField: :margin
IEntryField::autoScroll;
/************************************************************
* Class AppWindow :: AppWindow *
* - Window constructor *
************************************************************/
AppWindow :: AppWindow(unsigned long windowlId)
: IFrameWindow("Entry Field Example",

Chapter 7. Entry Fields and Multiline Edit (MLE) Fields 87



88

windowld,
IFrameWindow: :defaultStyle() |
IFrameWindow: :menuBar),
canvas(ID_CANVAS, this, this),
ef1(ID_ENTRY, &canvas,&canvas,
IRectangle( 10, 200, 600, 240)),
ef2(ID_ENTRY2, &canvas, &canvas,
IRectangle( 10, 125, 300, 175)),
ef3(ID_ENTRY3, &canvas, &canvas,
IRectangle( 10, 50, 300, 100),
efStyle)

// Create first entry field

efl.setLimit(50);

efl.setText("Initial Text for Entry Field 1");

efl.setBackgroundColor(IColor(213, 219, 255));

efl.setForegroundColor(IColor::kBlack);

efl.setBorderColor(IColor::kGreen);

efl.setFocus();

// Create second entry field

ef2.setLimit(50);

ef2.setText("Initial Text for Entry Field 2");

ef2.setBackgroundColor(IColor(213, 219, 255));

ef2.setForegroundColor(IColor::kBlack);

ef2.setBorderColor(IColor::kGreen);

// Create third entry field

ef3.setLimit(50);

ef3.setText("Initial Text for Entry Field 3");

ef3.setBackgroundColor(IColor(213, 219, 255));

ef3.setForegroundColor(IColor::kBlack);

ef3.setBorderColor(IColor::kGreen);

moveSizeTo(IRectangle(0, 0, 670, 350));

canvas.setBackgroundColor(IColor(170, 182, 255));

setClient (&canvas);

show();

commandHandler = new ACommandHandler(this, &efl,
def2, &ef3);

commandHandler->handleEventsFor(this);

/************************************************************
* Class AppWindow :: AppWindow *
* - Window destructor *

************************************************************/

AppWindow :: “AppWindow()
{

commandHandler->stopHandlingEventsFor(this);

/************************************************************
* Class ACommandHandler :: ACommandHandler *

************************************************************/
ACommandHandler: :ACommandHandTer (AppWindow *efWindow,
IEntryField *efl,
IEntryField *ef2,
IEntryField *ef3):
ef(efWindow),

efl(efl),
ef2(ef2),
ef3(ef3)
{
1
/************************************************************
* Class ACommandHandler :: command *
KAKXKARKAKI KAk hkhhhhhhhhhhhhhhhhhhkhhdhkxs **********************/
bool ACommandHandler::command(ICommandEvent& cmdEvent)
{
switch (cmdEvent.commandId())
{
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case ID_READONLY ITEM:
efl->enableDataUpdate(!efl->isWriteable());
break;
case ID_COPY_ITEM:
if (efl->hasSelectedText()) {
efl->copy();

break;

case ID_CUT_ITEM:

if (ef2->hasSelectedText()) {
ef2->cut();

break;
case ID_PASTE_ITEM:
if (ef3->clipboardHasTextFormat()) {
ef3->paste();
}
break;
case ID_CLEAR_ITEM:
if (ef3->hasSelectedText()) {
ef3->clear();
}
break;
return true;
}

return false;

}

/************************************************************
* main *
* - Application entry point. *
************************************************************/
int main()
{
ICoordinateSystem: :setApplicationOrientation(
ICoordinateSystem: :kOriginLowerLeft);
AppWindow appWindow(WID MAIN);
IApplication::current().run();
return 0;

RELATED CONCEPTS
I’Chapfpr 7. Entrv Fields and Multiline Edit (M1 E) Fields” on page 83

4 ”

I’Chapfpr 3. Events and Event Handlers” on page 19

RELATED TASKS

File: entryf3.h

#ifndef ENTRYFD_H
#define ENTRYFD_H

#define WID_MAIN 1000 // Frame Window ID

#define ID_CANVAS 1001 // Canvas 1D

#define ID_ENTRY 1003 // Entry Field ID

#define ID_ENTRY2 1004 // Entry Field2 ID

#define ID_ENTRY3 1005 // Entry Field3 ID

#define MMI_ACTIONS 1999 // Manipulate menu item ID

#define ID _CENTER ITEM 2000 // Center menu item ID
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#define ID_LEFT ITEM 2001
#define ID_RIGHT ITEM 2002
#define ID_READONLY ITEM 2003
#define ID_CUT_ITEM 2004
#define ID_COPY ITEM 2005
#define ID_PASTE_ITEM 2006
#define ID_CLEAR_ITEM 2007
#endif

RELATED COMNMCEPTS
I'thpfpr 7 _Entryv Fields and Multiline Edit (MLE) Fields” on page 33

7 . ”

4 ”

RELATED TASKS

[‘Create an Entrv Field” on page ]3

[‘File: entrv£3 cpp” on page 87
[‘File: entrv£3 hpp’l

‘File: entrvf3 rc” on page a1l

G : ”

s ”

File: entryf3.hpp

#include <iframe.hpp>
#include <icmdhdr.hpp>
#include <icanvas.hpp>
#include <istattxt.hpp>
#include <ientryfd.hpp>
#include <iapp.hpp>
class AppWindow;
/************************************************************
* Class ACommandHandler *
************************************************************/
class ACommandHandler : public ICommandHandler
{
public:
ACommandHandler (AppWindow xefWindow,
IEntryField *efl,
IEntryField *ef2,
IEntryField xef3);
protected:
virtual bool command(ICommandEvent& cmdEvent);
private:
AppWindow  *ef;
IEntryField *efl,
xef2,
*ef3;
}s
/************************************************************
* Class AppWindow *
************************************************************/
class AppWindow : public IFrameWindow

public:
AppWindow(unsigned Tong windowId);
AppWindow() ;
void handleEvents(unsigned long eventtype);
private:
ICanvas canvas;
IEntryField efl;
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IEntryField ef2;
IEntryField ef3;
ACommandHandler * commandHandler;

}s

RELATED CONCEPTS

I’(’]’mpfpr 7 _Entrv Fields and Multiline Edit (MT E) Fields” on page 33

4 . ”

4 ”

RELATED TASKS

4 : ”

B ’”

I'File: entrvf3 h” on page 3d

I‘File: entrvf3 rcl

G . ”

4! ”

File: entryf3.rc

This resource script file is for Windows:

#include "entryf3.h"
WID_MAIN MENUEX
BEGIN
POPUP "&Manipulate" » MMI_ACTIONS
BEGIN
MENUITEM "Toggle Read &0nly for 1"
MENUITEM "Cu&t Selected from 2"
MENUITEM "&Copy Selected from 1"
MENUITEM "&Paste into 3"
MENUITEM "&Clear Selected from 3"
END
END

ID_READONLY ITEM
ID_CUT_ITEM
ID_COPY_ITEM
ID_PASTE_ITEM
ID_CLEAR_ITEM

p- 05/2 |
This resource script file is for AIX or OS/2:

#include "entryf3.h"
MENU WID_MAIN
BEGIN )
SUBMENU " Manipulate" » MMI_ACTIONS
BEGIN )
MENUITEM "Toggle Read Only for 1"
MENUITEM "Cu t Selected from 2"
MENUITEM " Copy Selected from 1"
MENUITEM " Paste into 3"
MENUITEM " Clear Selected from 3"
END

ID_READONLY ITEM
ID_CUT_ITEM
ID_COPY ITEM
ID_PASTE_ITEM
ID_CLEAR_ITEM

END

RELATED CONCEPTS

I’Phapfpr 7 _Entrv Fields and Multiline Edit (MILE) Fields” on page FE|

G ”

4 . ”
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I’Chapfer 3. Events and Event Handlers” on page 149

RELATED TASKS

[‘Create an Entrv Field” on page 33

s : : ”

Create an MLE

A multiline edit (MLE) field enables users to view and edit multiple lines of text.
Use the IMultiLineEdit class to create an MLE field. The member functions of the
IMultiLineEdit class enable you to display text files with horizontal and vertical
scrolling, read a file into and save it from an MLE, or perform basic clipboard tasks
(for example, cut, paste, copy, and clear).

Some library styles and functions are ignored on Windows, for example
IMultiLineEdit::enableWord Wrap.

To create an object of the IMultiLineEdit class, include the ID of a specified MLE,
the parent and owner windows, an IRectangle object, and one or more styles.

Styles define such functions as scrolling text, wrapping words, adding a border,
and making the field read-only.

The following, from the Multiline Edit Sample, creates an MLE with basic file and
clipboard operations. You can find this sample in the samples/ioc/mle directory.

1. Declare an application frame window that contains an MLE and a command
handler that can process events for the MLE, as follows:

/********************************************************/
/* Create the command handler */
//*******************************************************/
class ACommandHandler : public ICommandHandler
{
public:

ACommandHandler (AppWindow *mleWindow, IMultilLineEdit *amle);
protected:

virtual bool command(ICommandEvent& cmdEvent);
private:

IMultiLineEdit *mle;
1
/***********************************************************/
/* Create the frame window */

/***********************************************************/
class AppWindow : public IFrameWindow, public ICommandHandler

public:
AppWindow( unsigned long windowld);
AppWindow() ;

private:
about () ;
ITitle title;
IMuTtiLineEdit mle;
ACommandHandler * commandHandler;

}s

92  IBM Open Class: User Interface



2. Construct the MLE in the .cpp file as follows:

/*************************************************************/

/* Window Constructor */
/*************************************************************/

AppWindow :: AppWindow( unsigned long windowId)

: IFrameWindow(windowId, // create Frame window
defaultStyle() | menuBar),
title(this,"MLE Example"), // include Title
mle(ID_MLE, this, this) // create MLE

{

setClient(&mle);

handleEventsFor(this);

setIcon(ID_ICON);

mle.setFocus();
//*********************************************************
// Create Command Handler
//*********************************************************

commandHandler = new ACommandHandler(this, &mle);

commandHandler->handleEventsFor(this);

Use the following code for event handling:

[FkFkkk ok kkkkkkkkkkkkkkk ko kk ko kk ok k ok ok kk ok k ok kKA Kkkkkkkkkkkkhk [
/* Command Handler Constructor */
/***********************************************************/
ACommandHandler :: ACommandHandler (AppWindow *mlelindow,
IMultilLineEdit *amle):
mle(amle)
{
}

/***********************************************************/
/* MyWindow Command Event Handler */
/***********************************************************/
bool ACommandHandler :: command(ICommandEvent& cmdevt)
{
switch (cmdevt.commandId())
{
case ID_IMPORT ITEM:
mle->importFromFile("import.txt",IMultiLineEdit:: MLEFormat);
return true;
case ID_EXPORT_ITEM:
mle->exportToFile("export.txt",IMultiLineEdit:: noTran);
return true;
case ID_INIT_ITEM:
mle->setText("This is some initial text.");
return true;
case ID_MARK_ITEM:
mle->selectRange(IRange(13,19));
return true;
case ID_COPY_ITEM:
if (mle->hasSelectedText())
mle->copy();
return true;
case ID_CUT_ITEM:
if (mle->hasSelectedText())
mle->cut();
return true;
case ID_PASTE_ITEM:
if (mle->clipboardHasTextFormat())
mle->paste();
return true;
case ID DELMARK ITEM:
if (mle->hasSelectedText())
mle->discard();
return true;
case ID_DELALL_ITEM:
mle->removeAll();
return true;
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case ID_INSERT_ITEM:
mle->add("inserted");
return true;
case ID_WORDWRAP_ITEM:
mle->enablelWordWrap (!mle->isWordWrap());
return true;
case ID_HOME_ITEM:
mle->setCursorPosition(0);
return true;
} /* end switch =/
return false;

}

Loading and Saving a File
The following member functions from the IMultiLineEdit class allow you to import
text to an MLE from a file and export text from an MLE into a file.

Member Function Use To

importFromFile Load a file into an MLE

exportToFile Save from an MLE

exportSelected TextToFile Save marked text in an MLE into a file

You can load and save a file to the MLE, as follows:

case ID_IMPORT ITEM:
mle->importFromFile("import.txt",IMultiLineEdit::MLEFormat);
return true;

case ID EXPORT ITEM:
mle->exportToFile("export.txt",IMultiLineEdit::noTran);
return true;

Positioning the Cursor

You can position the cursor on a specific line of an MLE or in a specific character
position, add to or remove lines from an MLE, or request the number of lines in an
MLE.

Position the cursor on the first line, as follows:
case ID_HOME_ITEM:

mle->setCursorPosition(0);
return true;

The following figure, from Windows, shows the cursor on the first line of the MLE:
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Eil Multi-Line Entry Field Sample

Fil= Edit Qptionz

lF7 .FILE: amle.cpp il
// .DESCRIPTION: Multiline Edit Sample
rr Program: Class

Iy Implementation

/7 .CLASSES: AEditorWindow

F7 .10C WRITER: Raymond Gallardo

Ff .I0DC WRITER'S DDG: Chester

ttinclude <iapp.hpp>

#tinclude <{imsgbox.hpp>

ttinclude <ireslib.hpp>

#tinclude <ifiledlg.hpp>

ttinclude <isubmenu.hppX>

ttinclude <ifont.hpp>

#tinclude

{ifontdlg.hpp> =l

Performing Clipboard Operations

The IMultiLineEdit class has several member functions to perform clipboard
operations, including copy, cut, and paste. After you define an MLE, use these

member functions to copy text to the clipboard, cut and put text into the clipboard,
or paste only the marked lines from the clipboard.

In Motif applications, you select a range of text by pressing mouse button 1. To

paste text,

you use mouse button 2.

The following code performs clipboard operations:

case ID MARK ITEM: // First mark some text
mle->selectRange(IRange(13,19));

return

true;

case ID_COPY_ITEM:
if (mle->hasSelectedText())
mle->copy();
return true;
case ID_PASTE_ITEM:
if (mle->clipboardHasTextFormat())
mle->paste();
return true;

case ID_CUT_ITEM:
if (mle->hasSelectedText())

mle->cut();

return

true;

// Check that text is marked
// then cut it to the clipboard

The following figure shows an example of cutting text to the clipboard. It contains

marked lines in the client area and a menu option, Edit, with three menu items,
including Cut. The menu item ID of the Cut menu item is ID_CUT_ITEM.
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Bl Multi-Line Entiy Field Sample

File Dptiong

FIFR Cut  Shift+Delete anle.cpp il
77 Copy  Chrl+lnsert k Multiline Edit Sample

e Paste Shift+lnzert Program: 31?55

I Implementation

ff .CLASSES: AEditorWindoy

.1oc
.10C

WRITER:
WRITER"S DOG:

Raymond Gallar

ttinclude <iapp.hpp>

#tinclude <{imsgbox.hpp>

ttinclude <ireslib.hpp>

#tinclude <ifiledlg.hpp>

ttinclude <isubmenu.hppX>

ttinclude <ifont.hpp>

#tinclude <ifontdlg.hpp> =l

cut marked text to clipboard

You can find the Multiline Edit Sample in the samples/ioc/mle directory.

RELATED CONCEPTS

RELATED TASKS
Multiline Edit Sample

”

I‘Create an Entrv Field” on page 33

G . ”

4 ”
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Chapter 8. Buttons

A button is a type of control window used to initiate an operation or to set the
attributes of an operation. A button can appear alone or with a group of other
buttons. When buttons are grouped, you can move from button to button within
the group by pressing the Arrow keys. You can also move among groups by
pressing the Tab key.

A user can select a button by clicking it with the mouse or by pressing the
spacebar when the button has the keyboard focus. In most cases, a button changes
its appearance when selected.

A button sends notification messages to its owner window when the user selects it.

There are four main types of buttons which determine how the button looks and
behaves:

* Push buttons

* Radio buttons

* Check boxes

* Three-state check boxes

[ _AIX|
The AIX platform does not support three-state check boxes.

A radio button, check box, or three-state check box control an operation; a push
button initiates an operation.

Make sure that you put each set of radio buttons, check boxes, or three-state check
boxes into a single group. Buttons in a group must also have the same parent
window. You can do this by either constructing the first button of the set with the
IWindow::group style, or calling IWindow::enableGroup() after you create the first
button of the set.

Push buttons

A push button is a rectangular window that contains a text string. Typically, an
application uses a push button to let the user start or stop an operation. A push
button represents an action that is initiated when a user selects it. You can label it
with text, graphics, or both. When a user selects a push button, the action occurs
immediately if there is a handler for the generated command event.

Use the [PushButton class to create and maintain the push button window. By
default, a push button generates an application ICommandEvent. You can change
the default style by changing the window style value to generate a help event or a
system command event. Using system command events is not recommended for
portable applications. You cannot set colors for push buttons on the Windows
operating system.

For example, in the Hello World - Version 3 user interface sample, the
AHelloWindow: : command member function handles the command events generated
by pressing the Left, Center, and Right push buttons in the application. Note, the
command events are the same as those used for the corresponding menu items.
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Therefore, the command function processing is the same whether you press the
push button or select the item on the menu bar.

Radio buttons

A radio button is a button control that contains a small circular indicator with a text
string to the right of it. Use radio buttons to let your users choose from a small list
of mutually exclusive items.

For example, an order form application asking the user to select from Small,
Medium, and Large could use radio buttons.

Generally, to deselect a radio button you select another radio button in the same
group.

If you have a large list of mutually exclusive choices, try using a single-selection
list box instead.

The IRadioButton class lets you create and manage the radio button window. The
ISelectHandler class processes the selection of a radio button. You add the handler
to either the radio button or its owner window by calling the handler’s
handleEventsFor function.

Check boxes

A check box is a button control that contains a small box with a text string to the
right of it. They are similar to radio buttons except that you can select anywhere
between none and all of the check boxes in a group.

Each time the user selects a check box, that button’s state toggles between selected
and unselected.

A check mark symbol appears in the check box to indicate that the user has
selected the choice.

- Al |
Motif fills in the check box to indicate that the user has selected the choice.

Use a check box to set a choice in a group of choices that are not mutually
exclusive.

Check boxes may also toggle application features on or off. For example, a word
processing application might use a check box to let the user turn word wrapping
on or off.

If you have a large list of items, try using a multiple-selection list box instead.
The ICheckBox class lets you create and maintain a check box. The selection of a

check box is processed by using the ISelectHandler class. You add the handler to
either the check box or its owner window.
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Three-state check boxes

Three-state check boxes are similar to check boxes except that three-state check boxes
have three possible states: selected, unselected, and halftoned. The halftone state
would indicate that the choice is indeterminable.

For example, word processing applications occasionally use three-state check boxes
to describe the attributes of a selected block of text, such as italics:

* If the selected block of text contains no italicized text, then the application
would display an unselected three-state check box.

* If the block of text contains all italicized text, then the application would display
a selected three-state check box.

» If the block of text contains a mix of italicized and non-italicized text, then the
application would display a halftoned three-state check box.

The I3StateCheckBox class lets you create and maintain a three-state check box.
You have to use a combination of the isSelected and isHalftone member functions
to determine the state of a three-state check box. The following table shows the
state of the three-state check box and its relation to the isSelected and isHalftone
member functions.

Current state isSelected isHalftone
checked true false
halftone true true

not checked false false
- _AlX |

The 13StateCheckBox class is not supported on Motif.

You process the selection of a three-state checkbox with the ISelectHandler class.
You can add the handler to either the three-state check box to its owner window.

RELATED CONCEPTS

a . ”

RELATED TASKS

Create a Push Button

A push button is a rectangular window that contains a text string. Typically, an
application uses a push button to let the user start or stop an operation. A push
button represents an action that is initiated when a user selects it. You can label it
with text, graphics, or both. When a user selects a push button, the action occurs
immediately if there is a handler for the generated command event.

Use the IPushButton class to create and maintain the push button window. By
default, a push button generates an application ICommandEvent. You can change

the default style by changing the window style value to generate a help event or a
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system command event. Using system command events is not recommended for
portable applications. You cannot set colors for push buttons on the Windows
operating system

Refer to the reference documentation for a list of the styles provided for
IPushButton and for the IPushButton derived class, IGraphicPushButton.

The Hello World version 4 application defines three push buttons (Left, Center,
and Right) in the ahellow4.cpp file.

The command events generated by pressing the Left, Center, and Right push
buttons are handled by the AHelloWindow::command member function. Note, the
command events are the same as those used for the corresponding menu items.
Therefore, the command function processing is the same whether you press the
push button or select the item on the menu bar.

1. Optionally, in a resource script file, declare the strings that will appear on the
buttons. You declare strings in a resource script file in a string table, as in the
following excerpt from ahellow4.rc.

#include "ahellow4.h"
WND_MAIN ICON ahellow4.ico

STRINGTABLE
BEGIN
STR_HELLO , "Hello, World!!!"
/...
STR_LEFTB , "Left"
STR_CENTERB , "Center"
STR_RIGHTB , "Right"
/...
END

2. Declare the push buttons in a header file. This excerpt from ahellow4.hpp
declares three [PushButton objects, TeftButton, centerButton, and rightButton,
as members of the main window class AHelToWindow (which inherits from
IFrameWindow). The AHelloWindow class also has an ISetCanvas object called
buttons. The sample uses buttons to arrange the push buttons on the main
window.

class AHelloWindow : public IFrameWindow

{
/]l ...
private:
IMenuBar
menuBar;
IStaticText
statusLine,
hello;
ISetCanvas
buttons;
IPushButton
leftButton,
centerButton,
rightButton;
IInfoArea
infoArea;
ACommandHandTler
commandHandTler;
AHelToWindow
&operator=(const AHelloWindow&);
1
3. Construct the push buttons and arrange them on the main window. The excerpt
is from the ahellow4.cpp file. The AHelloWindow constructor creates the three

buttons with the MI_LEFT, MI_CENTER, and MI_RIGHT window IDs. These IDs are
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the same ones used by the menu commands Left, Right, and Center. Thus, any
any event handling routines created for these menu commands will be the
same as for the push buttons. The AHelloWindow constructor creates the three
buttons as children of the set canvas buttons.

The AHelloWindow constructor calls the IButton::setText function to place text
strings onto the push buttons. The call to IWindow::enableTabStop identifies the
window as one the user can move the input focus to using the Tab key.

This function has no effect on tabbing between windows. The Motif operating
environment determines how the input focus is changed via the keyboard.

The calls to ISetCanvas::setMargin and ISetCanvas::setPad configure the set
canvas in such a way so that no spaces remain between the push buttons, or
between the button and the edge of the frame window. The call to
IFrameWindow::addExtension puts the set canvas buttons in a frame extension
above the information area:

AHelloWindow :: AHelloWindow(const unsigned long windowlId)

:IFrameWindow(IFramelWindow: :defaultStyle()
IFrameWindow: :minimizedIcon
IFrameWindow::accelerator,
windowId)

,menuBar(windowId, this)

,statusLine(WND_STATUS, this, this)

,helTo(WND_HELLO, this, this)

,buttons (WND_BUTTONS, this, this)

,1eftButton(MI_LEFT, &buttons, &buttons)

,centerButton(MI_CENTER, &buttons, &buttons)

,rightButton(MI_RIGHT, &buttons, &buttons)

,infoArea(this)

,commandHandler(this)

setClient(&hello);

addExtension(&statusLine, IFrameWindow::aboveClient,
IFont(&statusLine).maxCharHeight());

hello.setText (STR_HELLO);

TeftButton.setText(STR_LEFTB);

centerButton.setText (STR_CENTERB);

rightButton.setText(STR_RIGHTB);

infoArea.setDefaultText (STR_INFO);

leftButton.enableTabStop();

buttons.setMargin(ISize());

buttons.setPad(ISize());

addExtension(&buttons, IFrameWindow::belowClient,
(unsigned Tong)buttons.minimumSize().height());

commandHandler.handleEventsFor(this);

setTextAlignment (center);

}

4. Declare an event handler for the buttons. This is an excerpt from the file
ahellow4.hpp. The class ACommandHandler inherits from ICommandHandler.

class ACommandHandler : public ICommandHandler

{

public:
// Constructor
// - constructs the object with a pointer to the main
// frame window

ACommandHandler (AHelloWindow *helloFrame);
// Destructor
virtual
ACommandHandler() { };
protected:
// Override command function
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// - the command function is called to handle
// application command events
virtual bool
command (ICommandEvent& cmdEvent);
private:
AHeT1loWindow
*frame;
}s
5. Override the ICommandEvent::command virtual function so that the
application can handle events from the buttons. This function also handles
events from the menu as well as events from the keyboard, as defined in the

resource script file ahellow4.rc:
bool ACommandHandler :: command(ICommandEvent & cmdEvent)

{

bool eventProcessed(true);
switch (cmdEvent.commandId()) {
case MI_CENTER:
frame->setTextAlignment (AHelloWindow: :center);
break;
case MI_LEFT:
frame->setTextAlignment (AHelloWindow: :Teft);
break;
case MI_RIGHT:
frame->setTextAlignment (AHelToWindow: :right);
break;
case MI_TEXT:
frame->editText();
break;
default:
eventProcessed=false;
}

return(eventProcessed);

}

6. Create a command handler, then implement event handling. The constructor of
AHelTloWindow creates a member object of type ACommandHandTer called
commandHandler. In the constructor of AHelTloWindow the following line of code
attaches the command handler to AHelToWindow so it can process event
handling;:

commandHandler.handleEventsFor(this);

In the AHelloWindow destructor the following line of code stops event handling:
commandHandler.stopHandlingEventsFor(this);

The following figure, from Windows, shows the Hello World version 4 push
buttons:
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Edit
Left Alignment

Hello, World!!!

Center | Right |
Use Alt-F4 to Close Window

RELATED CONCEPTS

4 7

Create a Radio Button

The following example creates a group of radio buttons. The example creates five
radio buttons named White, Black, Blue, Red and Yellow. An information area
indicates which button the user has selected. You can disable or enable the Blue
radio button by selecting the appropriate command in the menu bar:

1. Define the text associated with each radio button in the resource script file as
follows:

STRINGTABLE
BEGIN
STR BLACK, "Black"
STR_WHITE, "White"
STR BLUE,  "Blue"
STR RED,  "Red"
STR_YELLOW, "Yellow"
END

2. Declare the radio buttons in the header file. This example declares the radio
buttons in the main window class called AppWindow:

// AppWindow declaration
class AppWindow : public IFrameWindow
{
public:
AppWindow( unsigned Tong windowId);
AppWindow() ;
AppWindow & enableButton();
AppWindow & disableButton();
private:
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ITitle *title;

ISetCanvas *canvasl;
IInfoArea *infoArea;
IRadioButton *white;
IRadioButton *black;
IRadioButton *blue;
IRadioButton *red;
IRadioButton *yellow;
IMenuBar *menuBar;

MySelectHandler  *selectHandler;

MyCommandHandler +*commandHandler;
bs

3. Construct the radio buttons in the main window constructor. Because this

example adds radio buttons to a set canvas, the example does not have to
specify the exact location of the radio button within the main window; the set
canvas automatically arranges its controls for you.
The IWindow::enableGroup() function groups the five radio buttons. Windows
in a group are sibling windows consecutively ordered by sibling order. As a
result, this example lets you naviage between the radio buttons by using the
keyboard arrow keys. Moving forward from the last window in the group
causes the input focus to return to the first window in the group. Moving
backward from the first window in the group causes the input focus to return
to the last window in the group:

// AppWindow Constructor
AppWindow :: AppWindow( unsigned long windowId)
: IFrameWindow(windowId,
IFrameWindow: :defaultStyle())
{

// Create Menu Bar

menuBar = new IMenuBar(windowId, this);

// Create Title

title = new ITit]e(this,ID_RADIO_TITLE);

// Create Canvas

canvasl = new ISetCanvas(ID_CANVAS, this, this);
moveSizeTo(IRectangle(0,0,400,100));
setClient(canvasl);

IWindow * pParent= canvasl;

IWindow * pOwner = canvasl;

// Create Status Area

infoArea = new IInfoArea(this);

// Create Radio Buttons

white = new IRadioButton(WND WHITEBT, pParent, pOwner);
white->setText (STR_WHITE);

black = new IRadioButton(WND_BLACKBT, pParent, pOwner);
black->setText (STR_BLACK);

blue = new IRadioButton(WND_BLUEBT, pParent, pOwner);
blue->setText (STR_BLUE);

red = new IRadioButton(WND_REDBT, pParent, pOwner);
red->setText (STR_RED);

yellow = new IRadioButton(WND_YELLOWBT, pParent, pOwner );
yellow->setText (STR_YELLOW) ;

// Set the group style of the controls
white->enableGroup();

// Select white as the default button

white->select();

infoArea->setText("White is the currently selected color");
// Set the select handler to handle events
selectHandler = new MySelectHandler(infoArea);
selectHandler->handleEventsFor(white);
selectHandler->handleEventsFor(black);
selectHandler->handleEventsFor(blue);
selectHandler->handleEventsFor(red);
selectHandler->handleEventsFor(yellow);

// Set the command handler to handle menu events
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commandHandler = new MyCommandHandler(this);
commandHandTer->handleEventsFor(this);
setFocus().show();

}

4. Process events that result from selecting a radio button in the select handler

routines. This example, in the header file, declares an event handler called
MySelectHandler which inherits from ISelectHandler. The MySelectHandler class
overrides the protected function selected() so that the example can define what
will happen when a user selects a radio button. The MySelectHandler class has
a pointer to an IInfoArea object called infoArea. This class uses this pointer to
change the text in the information area when a user selects a radio button:

// Select handler class declaration
class MySelectHandler: public ISelectHandler
{
public:
MySelectHandler(IInfoArea *info);
protected:
selected(IControlEvent& evt);
private:
bool fProcess;
IInfoArea *infoArea;

s

When a user selects a radio button, an IControlEvent object is created. The
MySelectHandler::selected() function processes the IControlEvent object. The
MySelectHandler::selected() function in this example returns false to indicate
that the next event handler should process the selection event (in this example,
the selection event is the selection of a radio button):

// AppWindow Select Event Handler
MySelectHandler: :MySelectHandler(IInfoArea *info)
:ISelectHandler(),
infoArea(info)
{

1
// Set static text when radio button selected.
bool MySelectHandler::selected(IControlEvent& evt)
{
bool fprocess = false;
switch(evt.controlId())
{
case WND_BLACKBT:
infoArea->setText("Black is the currently selected color");
fProcess=false;
break;
case WND_WHITEBT:
infoArea->setText ("White is the currently selected color");
fProcess=false;
break;
case WND_REDBT:
infoArea->setText("Red is the currently selected color");
fProcess=false;
break;
case WND_BLUEBT:
infoArea->setText("Blue is the currently selected color");
fProcess=false;
break;
case WND_YELLOWBT:
infoArea->setText("Yellow is the currently selected color");
fProcess=false;
break;
}

return fProcess = false;
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5. Process menu events in the command handler routines. This example, in the
header file, declares a command handler called MyCommandHand1er. This
command handler overrides the protected virtual function
ICommandHandler::command() to process menu commands. The
MyCommandHandler class stores a pointer to AppWindow so that the
MyCommandHandler can access the member functions and objects of the main
window:

// Command handler class declaration
class MyCommandHandler : public ICommandHandler {
public:

MyCommandHandler (AppWindow *mainWindow)
protected:

virtual bool command(ICommandEvent& cmdEvent);
private:

AppWindow *appWindow;
b

When a user selects a command from the menu bar, an ICommandEvent object
is created. The MyCommandHandler::command() function processes this
ICommandEvent object. This function processes two command events: Disable
Blue Button and Enable Blue Button. To process these events, the
MyCommandHandler: :command() function calls enableButton() and
disableButton(), respectively:

// Enable the blue radio button
AppWindow & AppWindow::enableButton()
{

blue->enable();

return (*this);
1
// Disable the blue radio button
AppWindow & AppWindow::disableButton()
{

blue->disable();

return (*this);
1
// Construct the command handler
MyCommandHandler: :MyCommandHandler (AppWindow *mainWindow)
{

appWindow = mainWindow;

1
// AppWindow command event handler
bool MyCommandHandler :: command(ICommandEvent& cmdevt)

switch (cmdevt.commandId())

case ID_DISABLE BLUE_BTN:
appWindow->disableButton();
break;
case ID_ENABLE_BLUE_BTN:
appWindow->enableButton();
break;
return true;
}

return false;

}

The following figure shows the radio buttons created with the preceding code
example:
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i Radio Button Example _ O] x|
Edit

o 1 Black ¢ Blue ¢ Red ¢ Yellow

White is the currently selected color

You can fild the source to this example in the following files:
* radio.cpp

* radio.h

* radio.hpp

* radio.rc
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RELATED REFEREMNMCES
IRadioButton

Radio Button Example

File: radio.cpp

#include <iselhdr.hpp>
#include <ititle.hpp>
#include <iframe.hpp>
#include <iradiobt.hpp>
#include <isetcv.hpp>
#include <icmdhdr.hpp>
#include <iinfoa.hpp>
#include <imenubar.hpp>
#include "radio.h"
#include "radio.hpp"
int main()

if (IBidiSettings::isBidiSupported()) {
IBidiSettings bd = IBidiSettings::applicationDefaults();
bd.setWindowLayout (IBidiSettings::1ayoutRightToLeft);
IBidiSettings::setApplicationDefaults(bd);
}
AppWindow mainWindow(WND_MAIN);
mainWindow.setFocus().show();
IApplication::current().run();
return 0;
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}
// AppWindow Constructor

AppWindow :: AppWindow( unsigned long windowlId)
: IFrameWindow(windowId,
IFrameWindow: :defaultStyle())

// Create Menu Bar
menuBar = new IMenuBar(windowId, this);
// Create Title
title = new ITitle(this,ID RADIO TITLE);
// Create Canvas
canvasl = new ISetCanvas(ID_CANVAS, this, this);
moveSizeTo(IRectangle(0,0,400,100));
setClient(canvasl);
IWindow * pParent= canvasl;
IWindow * pOwner = canvasl;
// Create Status Area
infoArea = new IInfoArea(this);
// Create Radio Buttons
white = new IRadioButton(WND_WHITEBT, pParent, pOwner);
white->setText (STR_WHITE);
black = new IRadioButton(WND_BLACKBT, pParent, pOwner);
black->setText (STR_BLACK) ;
blue = new IRadioButton(WND BLUEBT, pParent, pOwner);
blue->setText (STR_BLUE);
red = new IRadioButton(WND_REDBT, pParent, pOwner);
red->setText (STR_RED) ;
yellow = new IRadioButton(WND_YELLOWBT, pParent, pOwner );
yellow->setText (STR_YELLOW) ;
// Set the group style of the controls
white->enableGroup();
// Select white as the default button
white->select();
infoArea->setText ("White is the currently selected color");
// Set the select handler to handle events
selectHandler = new MySelectHandler(infoArea);
selectHandler->handleEventsFor(white);
selectHandler->handleEventsFor(black);
selectHandler->handleEventsFor(blue);
selectHandler->handleEventsFor(red);
selectHandler->handleEventsFor(yellow);
// Set the command handler to handle menu events
commandHandler = new MyCommandHandler(this);
commandHandler->handleEventsFor(this);
setFocus().show();

1

// AppWIndow destructor

AppWindow:: AppWindow()

commandHandler->stopHandlingEventsFor(this);
1
// AppWindow Select Event Handler
MySelectHandler: :MySelectHandler(IInfoArea *info)
:ISelectHandler(),
infoArea(info)
{
1

// Set static text when radio button selected.
bool MySelectHandler::selected(IControlEvent& evt)

bool fprocess = false;
switch(evt.controlld())

{

case WND_BLACKBT:
infoArea->setText("Black is the currently selected color");
fProcess=false;
break;
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case WND_WHITEBT:
infoArea->setText("White is the currently selected color");
fProcess=false;
break;

case WND_REDBT:
infoArea->setText("Red is the currently selected color");
fProcess=false;
break;

case WND_BLUEBT:
infoArea->setText("Blue is the currently selected color");
fProcess=false;
break;

case WND_YELLOWBT:
infoArea->setText("Yellow is the currently selected color");
fProcess=false;
break;

}

return fProcess = true;

// Enable the blue radio button
AppWindow & AppWindow::enableButton()
{

blue->enable();

return (*this);
1
// Disable the blue radio button
AppWindow & AppWindow::disableButton()
{

blue->disable();

return (*this);
}
// Construct the command handler
MyCommandHandler: :MyCommandHandler (AppWindow *mainWindow)
{

appWindow = mainWindow;

// AppWindow command event handler
bool MyCommandHandler :: command(ICommandEvent& cmdevt)

{
switch (cmdevt.commandId())
{
case ID_DISABLE BLUE_BTN:
appWindow->disableButton();
break;
case ID_ENABLE_BLUE_BTN:
appWindow->enableButton();
break;
return true;

return false;

}
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File: radio.h

#define WND_MAIN 100
#define ID_RADIO TITLE 200
#define ID_CANVAS 210
#define ID_TEXT 220
#define ID_STAT_TITLE 230
#define ID_GROUPBOX 240
#define ID_EDIT 300

#define ID_DISABLE_BLUE_BTN 310
#define ID_ENABLE BLUE BTN 320

#define WND_WHITEBT 400
#define WND_BLACKBT 410
#define WND_BLUEBT 420
#define WND_REDBT 430
#define WND_YELLOWBT 440
#define STR_WHITE 500
#define STR_BLACK 510
#define STR_BLUE 520
#define STR_RED 530
#define STR_YELLOW 540

RELATED COMNCEPTS

7 ”

7 . ”

I’(’haphﬁr 3 Events and Fvent Handlers” on page 19

RELATED TASKS

[‘File: radio rc” on page 111

[“Write an Event Handler” on page 25

[‘Task and Q;amp]pq Cross-Reference Table” on page 444

File: radio.hpp

// Command handler class declaration
class MyCommandHandler : public ICommandHandler {
public:

MyCommandHandler (AppWindow *mainWindow)
protected:

virtual bool command(ICommandEvent& cmdEvent);
private:

AppWindow *appWindow;
}s

// Select handler class declaration
class MySelectHandler: public ISelectHandler
{
public:
MySelectHandler(IInfoArea *info);
protected:
selected(IControlEvent& evt);
private:
bool fProcess;
IInfoArea *infoArea;
}s
// AppWindow declaration
class AppWindow : public IFrameWindow
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{

public:
AppWindow( unsigned Tong windowld);
AppWindow() ;
AppWindow & enableButton();
AppWindow & disableButton();

private:

ITitle *title;
ISetCanvas *canvasl;
IInfoArea *infoArea;
IRadioButton *white;
IRadioButton *black;
IRadioButton *blue;
IRadioButton *red;
IRadioButton *yellow;
IMenuBar *menuBar;
MySelectHandler  *selectHandler;

MyCommandHandler +*commandHandler;

¥

RELATED CONCEPTS

4 ”

4 . ”

I’(’hapfpr 3 Events and Fvent Handlers” on page 19

RELATED TASKS

U . ”

G =52 P : ”

G =52 P . ”

['Write an Fvent Handler” on page 25

[‘Task and QAmPIPQ Cross-Reference Table” on page 444

File: radio.rc

[_win_|
This is a Windows resource script file.

#include "basic.h"
STRINGTABLE
BEGIN
ID_RADIO TITLE,
ID_STAT TITLE,

"Radio Button Example"
"Color Selection"

STR BLACK, "Black"
STR_WHITE, "White"
STR_BLUE,  "Blue"

STR_RED, "Red"
STR_YELLOW, "Yellow"
END
WND_MAIN MENUEX
BEGIN
POPUP "&Edit", ID_EDIT
BEGIN
MENUITEM "&Disable Blue Button", ID_DISABLE_BLUE_BTN
MENUITEM "&Enable Blue Button", ID_ENABLE_BLUE_BTN
END
END

RELATED CONCEPTS

U ”

U ”
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PChaphﬂ‘? Events and Event Handlers” on pagp1q

RELATED TASKS

Create a Check Box

112

Check boxes are similar to radio buttons, except that they can offer multiple-choice
selection, as well as individual choice.

When a user selects the choice, a check mark symbol appears in the box to indicate
that the choice is selected.

When a user selects the choice, the check box is filled in to indicate that the choice
is selected.

By selecting the choice again, the user deselects the check box. Use a check box to
set a choice in a group of choices that are not mutually exclusive.

Check boxes also toggle application features on or off. For example, a word
processing application might use a check box to let the user turn word wrapping
on or off.

The ICheckBox class lets you create and maintain a check box. The selection of a
check box is processed by using the ISelectHandler class. You add the handler to
either the check box or its owner window.

The following example shows you how to create a check box.

1. Create a check box by first making a declaration in the checkbol.hpp file, as
follows:

/***********************************************************/
/* Set canvas class declaration */
/***********************************************************/
class MySet : public ISetCanvas
{
public:
MySet (unsigned long winld, IWindowx pParent);
private:
ICheckBox  checkl;
ICheckBox  check2;
ICheckBox  check3;
IH
/***********************************************************/
/* Application Window declaration */
/***********************************************************/
class AppWindow : public IFrameWindow
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{
public:
AppWindow( unsigned Tong windowId);

AppWindow() ;
private:
ITitle title;
MySet * pSetCv;

IMultiCellCanvas canvas;
}s
2. Construct the frame window:

/*************************************************************/
/* Window Constructor */
/*************************************************************/
AppWindow :: AppWindow( unsigned long windowId)
: IFrameWindow(windowlId,
defaultStyle()),

title(this,PSZ_OBJECT,PSZ_VIEW),

canvas (ID_CANVAS, this, this)
{
setClient(&canvas);
//*********************************************************
// Create Canvas
//*********************************************************
pSetCv = new MySet(ID_SET, &canvas);
canvas.addToCell(pSetCv, 2, 2);
1

3. Construct the check boxes as shown here:

/***********************************************************/
/* MySet constructor */
[Fk Kk kk ok kk ko kkkkkkk kR ok ok kkk ok kk ok kk Kk kK kk ok *kxxIIhhhFEEK K KA /
MySet :: MySet(unsigned long winld, IWindow* pParent)
: ISetCanvas(winld, pParent, pParent),
checkl(ID BOX1, this, this, IRectangle(),
ICheckBox::classDefaultStyle |
IWindow: :group),
check2(ID_BOX2, this, this),
check3(ID_BOX3, this, this)

checkl.setText (PSZ_BOX1);

check2.setText (PSZ_BOX2);

check3.setText (PSZ_BO0X3);

setBorderText (IResourcelId(PSZ_GROUP));
1

The following figure shows the check boxes created using the preceding example:

) CHECKBOX - Check Box Example = |0
Check Box Group

[]Check Box 1 []Check Box 2 [

You can find the complete source to this example in the following files:
* checkbol.cpp

* checkbol.h

* checkbol.hpp
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¢ checkbol.rc

RELATED CONCEPTS

’/ ”

7 . ”

7 ”

RELATED TASKS

Check Box Example
File: checkbol.cpp

#include "checkbol.h"
#include "checkbol.hpp"

/************************************************************

* main *
* - Application entry point. *
************************************************************/
int main()

AppWindow appWindow(ID_MAIN);
appWindow.setFocus () .show();
IApplication::current().run();

return 0;
/************************************************************
* Class AppWindow :: AppWindow *

AppWindow :: AppWindow( unsigned long windowlId)
: IFrameWindow(windowId,
defaultStyle()),
title(this,PSZ_OBJECT,PSZ_VIEW),
canvas (ID_CANVAS, this, this)

setClient(&canvas);

// Create Canvas

pSetCv = new MySet(ID_SET, &canvas);
canvas.addToCel1(pSetCv, 2, 2);

/************************************************************
* Class AppWindow :: AppWindow *

AppWindow :: ~AppWindow ()
{

delete pSetCv;

/************************************************************
* Class MySet :: MySet *

""""""""" Fkkkkkkhkkkhhkkhh Rk hhkhhkkkhkkkhhkkkhkkkhkx/
MySet :: MySet(unsigned long winld, IWindow* pParent)
: ISetCanvas(winId, pParent, pParent),
check1(ID_BOX1, this, this, IRectangle(),
ICheckBox::classDefaultStyle |
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IControl::group),
check2(ID_BOX2, this, this),
check3(ID_BOX3, this, this)

checkl.setText (PSZ_BOX1);
check?2.setText (PSZ_B0X2);
check3.setText (PSZ_B0X3);
setBorderText (IResourcelId(PSZ_GROUP));

RELATED CONCEPTS

4 7”7

4 . ”

4 ”

RELATED TASKS

File: checkbol.h

/************************************************************
* Window IDs *
************************************************************/
#define ID_ICON
#define ID_MAIN
#define ID_CANVAS
#define ID_SET
#define ID_BOX1
#define ID_BOX2
#define ID_BOX3

/************************************************************

NOoO O wWwN

* Menu Bar IDs *
************************************************************/
#define ID_HELP_MENU 900
#define ID ABOUT ITEM 910
/************************************************************
* String table IDs *
************************************************************/
#define PSZ_BOX1 310
#define PSZ_B0X2 320
#define PSZ_BOX3 330
#define PSZ_OBJECT 340
#define PSZ_VIEW 350
#define PSZ_GROUP 360

RELATED CONCEPTS
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[‘File: checkbol.rc” on page 114

s ”

File: checkbol.hpp

#ifndef _CHECKBOX_
#define _CHECKBOX _
#include <iframe.hpp>
#include <ititle.hpp>
#include <icheckbx.hpp>
#include <iapp.hpp>
#include <isetcv.hpp>
#include <imcelcv.hpp>
class AppWindow;
class IFrameWindow;
class ITitle;
class IMultiCellCanvas;
class ISelectHandler;
/************************************************************
* Class MySet *
************************************************************/
class MySet : public ISetCanvas
{
public:
MySet (unsigned long winld, IWindow* pParent);
private:
ICheckBox  checkl;
ICheckBox check?2;
ICheckBox  check3;
5;***********************************************************
* Class AppWindow *

************************************************************/
class AppWindow : public IFrameWindow

public:
AppWindow( unsigned Tong windowId);
AppWindow() ;

private:
ITitle title;
MySet * pSetCv;
IMultiCel1Canvas canvas;
}s
#endif

RELATED CONCEPTS
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File: checkbol.rc
#include "checkbol.h"

/*****************************/

/* String table */
/*****************************/
STRINGTABLE
BEGIN
PSZ_OBJECT, "CHECKBOX"
PSZ_VIEW, "Check Box Example"
PSZ_BOX1, "Check Box 1"
PSZ_BOX2, "Check Box 2"
PSZ_BOX3, "Check Box 3"
PSZ_GROUP, "Check Box Group "
END

RELATED CONCEPTS

G ”

G ”

G . ”

I’thpfpr 3_FExvents and Event Handlers” on page 19

RELATED TASKS

4 ”

4 : : 1

B P ”

[‘File: checkbol h” on page 115

AT A ”

[‘Write an Event Handler” on page 29

[‘Task and qgmp]pe Cross-Reference Table” on page 444

Create a Three-State Check Box

The following example shows how to create a three-state check box:

I3StateCheckBox three(ID_THREE, &canvas, &canvas,
IRectangle(100,220,250,280));

three.setText("3 State");

three.selectHalftone();

// Determine state of the button

if (three.isSelected())

if (three.isHalftone())

// is halftone
}

else

{
// is checked

}
}

else

{

// is not selected

}

RELATED CONCEPTS

4 7

4 . ”
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I’Chapfer 3. Events and Event Handlers” on page 149

RELATED TASKS

RELATED REFERENCES

I3StateCheckBox
ISelectHandler
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Chapter 9. List Boxes

A list box is a control that displays several items at a time, one or more of which
can be selected by the user. List boxes are scrollable.

An application uses a list box when it requires a list of selectable fields that is too
large for the display area or a list of choices that can change dynamically. Each list
item contains a text string and an optional handle. The text string is displayed in
the list box window, but the handle is available to the application to reference
other data associated with each of the items in the list.

Once you create the list box, your application controls the inserting and deleting of
list items. Items can be inserted at the end of the list, automatically sorted into the
list, or inserted at a specified index or cursor position. You can add an array of
items at a specified index or cursor position.

The IBaseListBox class creates and manages list box control windows. Two types of
list box controls are derived from IBaseListBox. They are IListBox and
ICollectionViewListBox. IListBox extends the IBaseListBox list box control creation
and management to include adding, removing, and replacing list box items. The
ICollectionViewListBox<Element, Collection> template class extends the
IBaseListBox control to enable the viewing of an ordered collection as items in a
list box. The sequence of elements is the same between the ordered collection and
the list box.

You can attach an ISelectHandler to a list box or its owner window to process
events created when the user selects or double-clicks on an item in the list box.

For an ICollectionViewListBox list box, the inserting, sorting, and deleting actions
occur on the collection.

You can use cursors to manipulate the list box. Cursors can be filters to process all
items in the list box or only the selected ones.

RELATED CONCEPTS

4 . I

I’Chapfer 3. Events and Event Handlers” on page 19

RELATED TASKS

Create a List Box

The following example shows you how to create an IListBox list box control. The
example creates an entry field and a list box. You can type a string into the entry
field, then select a menu command to add that string into the list box:
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1. In the header file, declare an IListBox object. This example declares an IListBox

as a private member of the main window of class Frame. In addition, declare a
command handler (called commandHandTer in this example) and an event
handler (called handleEvent()):

class Frame : public IFrameWindow
{
public:

Frame(unsigned long windowId);

Frame();

void handleEvent(unsigned long int);

private:

ITitle title;

IEntryField ef;

IListBox Tlistbox;

IStaticText stTxtl;

IStaticText stTxt2;

ACommandHandler  * commandHandler;
b
In the listbox.cpp file, create the IListBox object in the main window
constructor. The list box in this example enables multiple selection (the user can
select any number of objects at a time in the list box or not select any) and
prevents a horizontal scroll bar from appearing within the list box. The frame
window positions the listbox in a frame extension with the
IFrameWindow::addExtension() function:

Frame: :Frame(unsigned long windowId)
: IFrameWindow(windowId,
IFrameWindow: :defaultStyle() |
IFrameWindow: :menuBar),
title(this,"List Box Example"),
ef (ID_ENTRY, this, this, IRectangle()),
Tistbox(ID_LISTBOX, this, this, IRectangle(),
(IListBox::defaultStyle()
| IListBox::multipleSelect)
& IListBox::horizontalScroll),
stTxt1(ID_STTXT1, this, this),
stTxt2(ID_STTXT2, this, this)

stTxtl.setAlignment (

IStaticText::centerLeft);

addExtension(&stTxtl,

IFrameWindow: :aboveClient);

addExtension(&ef,

IFrameWindow: :aboveClient);

stTxt2.setAlignment (

IStaticText::centerLeft);

addExtension(&stTxt2,

IFrameWindow: :aboveClient);

stTxtl.setText("Enter text into entry field:");
stTxt2.setText ("Use the menu to add entry field text to the Tist box:");
moveSizeTo(IRectangle(0, 0, 630, 470));
stTxtl.setBackgroundColor(IColor(199, 212, 204));
stTxt2.setBackgroundColor(IColor(199, 212, 204));
ef.setFocus();

addExtension(&listbox, IFrameWindow::aboveClient);
show();

commandHandler = new ACommandHandler(this);
commandHandler->handleEventsFor(this);

}

3. In the listbox.cpp file, add event handling so that you can perform actions on

the list box. This example adds event handling with the Frame: :handleEvent ()
function. (The example adds command handling from within the main window
constructor.):
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void Frame ::
{
switch (eventtype)
{
case ID_ADD_ITEM:
if (lef.isEmpty()) {
listbox.addAsFirst(ef.text());
ef.setText("");
1
break;
case ID_ASC_ITEM:
if (lef.isEmpty()) {

handleEvent (unsigned long int eventtype)

listbox.addAscending(ef.text());

ef.setText("");
1
break;
case ID DESC ITEM:
if (lef.isEmpty()) {

listbox.addDescending(ef.text());

ef.setText("");
}
break;
case ID_DEL_ITEM:
{

IListBox::Cursor 1bc(listbox, IListBox::Cursor::selectedItems);
for (1bc.setToFirst(); 1bc.isValid(); 1bc.setToFirst()) {

Tistbox.removeAt(1bc);
}

}

break;

case ID DELALL_ITEM:
if (!Tistbox.isEmpty()) {

Tistbox.removeAll();

1

break;

case ID SINGLE_ITEM:
listbox.disableMultipleSelect();
listbox.disableExtendedSelect();
break;

case ID MULTI_ITEM:
listbox.disableExtendedSelect();
Tistbox.enableMultipleSelect();
break;

case ID_EXTEND_ITEM:
Tistbox.disableMultipleSelect();
listbox.enableExtendedSelect();
break;

}
1

This event handler lets you perform the following list box commands in this

example:

Member function of IListBox

Description

addAsFirst() Inserts the line of text as the first item in the
list box.

addAscending() Inserts the line of text in ascending sort
order.

addDescending() Inserts the line of text in descending sort
order.

removeAt() Removes the item at the cursor and places
the cursor at the next available valid item.

removeAll() Removes all items from the list box.
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Member function of IListBox Description

Member function of IBaseListBox

disableMultipleSelect() Disables multiple selection
disableExtendedSelect() Disables extended selection
enableMultipleSelect() Enables multiple selection: the user can select

any number of objects at a time in the list
box or not select any.

enableExtendedSelect() Enables extended selection: extends selection
to more than one object. This style is a type
of selection optimized for the

selection of a single object.

4. Handle commands from the menu bar using a customized command handler.
In the constructor for the ACommandHandler class (which is derived from
ICommandHandler), make a local copy of the Frame object so its handleEvent
function can be called. Then, in the ACommandHandTler: :command() function, look
for the specific items from the menu bar. When application-specific items are
found, route them to the Frame::handleEvent() function for processing, as
follows:

ACommandHandler: :ACommandHandler (Frame *1istWindow)

{

}
/...

bool ACommandHandler::command(ICommandEvent& cmdEvent)

{

list = TistWindow;

switch (cmdEvent.commandId())
{
case ID_ADD_ITEM:
case ID_ASC_ITEM:
case ID_DESC_ITEM:
case ID DEL ITEM:
case ID_DELALL_ITEM:
case ID_SINGLE_ITEM:
case ID_MULTI_ITEM:
case ID_EXTEND_ITEM:
list->handleEvent (cmdEvent.commandId());
return true;
1

return false;

}

The following figure shows the list box created with the previous example. Several
elements have been added to the list box:
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Actionz

Enter text into entry field:

|Cht:stt:r

Use the menu to add entry field text to the list box:

Dog
Birthplace
Colchester

You can find the complete source to this example in the following files:
* listbox.cpp

* listbox.h

* listbox.hpp

* listbox.rc

RELATED CONCEPTS
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RELATED REFEREMNMCES
IBaseListBox

List Box Example

File: listbox.cpp

#include "listbox.h"
#include "listbox.hpp"
#include <icoordsy.hpp>
/************************************************************
* Class Frame :: Frame *
* - Window constructor *
************************************************************/
Frame::Frame(unsigned Tong windowId)
: IFrameWindow(windowId
, IFrameWindow::defaultStyle()
IFrameWindow: :menuBar
IFrameWindow: :accelerator),
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title(this,"List Box Example"),
ef (ID_ENTRY, this, this, IRectangle()),
Tistbox(ID_LISTBOX, this, this, IRectangle(),
(IListBox::defaultStyle()
| IListBox::multipleSelect)
& IListBox::horizontalScroll),
stTxt1(ID_STTXT1, this, this),
stTxt2(ID_STTXT2, this, this)

stTxtl.setAlignment (

IStaticText::centerLeft);

addExtension(&stTxtl,

IFrameWindow: :aboveClient);

addExtension(&ef,

IFrameWindow: :aboveClient);

stTxt2.setAlignment (

IStaticText::centerLeft);

addExtension(&stTxt2,

IFrameWindow: :aboveClient);

stTxtl.setText("Enter text into entry field:");

stTxt2.setText("Use the menu to add entry field text to the list box:");
moveSizeTo(IRectangle(0, 0, 630, 470));
stTxtl.setBackgroundColor(IColor(199, 212, 204));
stTxt2.setBackgroundColor(IColor (199, 212, 204));
ef.setFocus();

addExtension(&listbox, IFrameWindow::aboveClient);
show();

commandHandler = new ACommandHandler(this);
commandHandler->handleEventsFor(this);

~——

}************************************************************
* Class Frame :: Frame *
* - Window destructor *
************************************************************/
Frame:: Frame()

commandHandler->stopHandlingEventsFor(this);

/************************************************************
* Class ACommandHandler :: ACommandHandler *
* - Window destructor *

************************************************************/
ACommandHandler: :ACommandHandler(Frame *1istWindow)

list = TistWindow;
/************************************************************
* Class Frame :: handleEvent *

************************************************************/
void Frame :: handleEvent(unsigned long int eventtype)
{
switch (eventtype)
{
case ID_ADD_ITEM:
if (lef.isEmpty()) {
Tistbox.addAsFirst(ef.text());
ef.setText("");
}
break;
case ID_ASC_ITEM:
if (lef.isEmpty()) {
listbox.addAscending(ef.text());
ef.setText("");
}
break;
case ID_DESC_ITEM:
if (lef.isEmpty()) {
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listbox.addDescending(ef.text());
ef.setText("");
}
break;
case ID_DEL_ITEM:

IListBox::Cursor 1bc(listbox, IListBox::Cursor::selectedItems);
for (1bc.setToFirst(); 1bc.isValid(); 1bc.setToFirst()) {
Tistbox.removeAt(1bc);
}
1

break;

case ID_DELALL_ITEM:
if (!listbox.isEmpty()) {

Tistbox.removeAll();

1

break;

case ID_SINGLE_ITEM:
lTistbox.disableMultipleSelect();
listbox.disableExtendedSelect();

break;

case ID_MULTI_ITEM:
listbox.disableExtendedSelect();
listbox.enableMultipleSelect();

break;

case ID_EXTEND_ITEM:
Tistbox.disableMultipleSelect();
listbox.enableExtendedSelect();

break;
/************************************************************
* Class ACommandHandler :: command *

************************************************************/
bool ACommandHandler::command (ICommandEvent& cmdEvent)

{
switch (cmdEvent.commandId())
{
case ID_ADD_ITEM:
case ID_ASC_ITEM:
case ID_DESC_ITEM:
case ID_DEL_ITEM:
case ID DELALL ITEM:
case ID_SINGLE_ITEM:
case ID MULTI_ITEM:
case ID_EXTEND_ITEM:
list->handleEvent (cmdEvent.commandId());
return true;
return false;
;************************************************************
* main *
* - Application entry point. *
************************************************************/
int main()
{
Frame frame(WID_MAIN);
IApplication::current().run();
return 0;
1

RELATED COMNCEPTS
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I’Chapfer 9. List Baxes” on page 119

7 ”

RELATED TASKS

t/E'] . ]'l] - ] /j
File: listbox.h

#ifndef LISTBOX_H
#define LISTBOX_H

#define WID_MAIN 16000
#define ID_CANVAS 1001
#define ID_ENTRY 1002
#define ID_LISTBOX 1003
#define ID_STTXT1 1004
#define ID_STTXT2 1005

#define ID_ACTION_MENU 2000
#define ID_ADD_ITEM 2001
#define ID_ASC_ITEM 2002
#define ID_DESC_ITEM 2003
#define ID _DEL ITEM 2004
#define ID_DELALL ITEM 2005
#define ID_SINGLE_ITEM 2006
#define ID_MULTI_ITEM 2007
#define ID_EXTEND_ITEM 2008
#endif

RELATED COMNCEPTS

4 : ”

4 . 1”7

a ”

RELATED TASKS

[‘Create a Iist Box” on page 119

File: listbox.hpp

#include <iframe.hpp>
#include <icmdhdr.hpp>
#include <iapp.hpp>
#include <istattxt.hpp>
#include <icanvas.hpp>
#include <ientryfd.hpp>
#include <ititle.hpp>
#include <ilistbox.hpp>
#include <istring.hpp>
class Frame;
/*~k‘k*******k*"k********'k****~k*******************************‘k**

* Class ACommandHandler *
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'k*****k‘k**‘k***k‘k*‘k‘k***‘k**‘k******‘k******k‘k**k****‘k******‘k********/
class ACommandHandler : public ICommandHandler
{
public:
ACommandHandler(Frame *TistWindow);
protected:
virtual bool command(ICommandEvent& cmdEvent);
private:

Frame *1ist;
;;***********************************************************
* Class Frame *
************************************************************/
class Frame : public IFrameWindow
{

public:
Frame(unsigned Tong windowId);
Frame();

void handleEvent(unsigned long int);

private:

ITitle title;

IEntryField ef;

IListBox Tlistbox;

IStaticText stTxtl;

IStaticText stTxt2;

ACommandHandler  * commandHandler;

}s

RELATED COMNCEPTS

I’thpfpr 9 T.ist Boxes” on page 119

U . ”

I’Fhapfpr 3 Events and Fvent Handlers” on page 19

RELATED TASKS

File: listbox.rc
- Win

The following resource script file is for Windows:

#include "listbox.h"
WID_MAIN MENUEX

BEGIN
POPUP  "&Actions" » ID_ACTION_MENU
BEGIN
MENUITEM "Add &item\tCtrl+I" > ID_ADD_ITEM
MENUITEM "Add &ascending\tCtr1+A" , ID_ASC_ITEM
MENUITEM "Add &descending\tCtr1+D" , ID_DESC_ITEM
MENUITEM "Delete &selected" , ID_DEL_ITEM
MENUITEM "Delete a&11 items" » ID_DELALL_ITEM
MENUITEM "", 0, MFT_SEPARATOR
MENUITEM "S&ingle select" » ID_SINGLE_ITEM
MENUITEM "&Multiple select"” » ID_MULTI_ITEM
MENUITEM "E&xtended select" » ID_EXTEND_ITEM
END
END
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WID_MAIN ACCELERATORS

BEGIN
"I", ID_ADD_ITEM , CONTROL
"A", ID_ASC_ITEM , CONTROL
"D", ID_DESC_ITEM , CONTROL

END

The following resource script file is for AIX or OS/2:

#include "Tistbox.h"
MENU WID_MAIN

BEGIN ;
SUBMENU " Actions" , ID_ACTION_MENU
BEGIN }
MENUITEM "Add item\tCtrl+I" , ID_ADD_ITEM
MENUITEM "Add ascending\tCtr1+A" , ID_ASC_ITEM
MENUITEM "Add “descending\tCtr1+D" , ID_DESC_ITEM
MENUITEM "Delete selected" , ID_DEL_ITEM
MENUITEM "Delete a 11 items" > ID_DELALL_ITEM
MENUITEM SEPARATOR
MENUITEM "Si ngle select" » ID_SINGLE_ITEM
MENUITEM " Multiple select" , ID_MULTI_ITEM
MENUITEM "E xtended select" » ID_EXTEND_ITEM
END
END
ACCELTABLE WID_MAIN
BEGIN

“I", ID_ADD_ITEM , CONTROL

"i", ID_ADD_ITEM , CONTROL

"A", ID_ASC_ITEM , CONTROL

"a", ID_ASC_ITEM , CONTROL

"D", ID_DESC_ITEM , CONTROL

"d", ID_DESC_ITEM , CONTROL
END

RELATED COMNCEPTS

I’Chapfpr 9. List Baxes” on page 119

4 . 7

I’Chapfer 3. Events and Event Handlers” on page 149

RELATED TASKS

Add or Delete a List Box Item

Your applications can add or delete an item in a list box. Items in a list are
specified with a 0-based index (beginning at the top of the list). A new list is
created empty; then, the application initializes the list by inserting items.
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The application specifies the text and position for each new item. It can specify an
absolute-position index or use a list box cursor.

For an ICollectionViewListBox control, the list box control window reflects actions
on the associated collection. So an element removed from the collection will be
visually reflected in the list box control.

The following sample shows you how to create an IListBox list box control and
then add and delete items. This sample creates two list boxes called Tistbox and
1istbox2. The menu for this sample has five commands:

Add items: Add five elements to 1istbox.

Read selected items: Output the number of selected elements in 1istbox2. Then.
for each element selected in Tistbox output the following in 1istbox2:

— The position of the element in Tistbox
— The text contained in the element

Read all items: Apply the command Read selected items to all elements
whether or not an element is selected.

Select all: Selects all the elements in 1istbox.
Deselect all: Deselects all the elements in Tistbox.

You can find the source of the following, from the Listbox Sample in the
samples/ioc/listbox directory:

1. Declare a frame window with the list box as a child in the .hpp file, as follows:

class AListBox : public IFrameWindow,
public ICommandHandler
{

public:
AListBox( unsigned Tong windowlId );
AListBox
&output( const IString& astr ),
&setStatus();
private:
IListBox
listbox,
1istbox2;
IInfoArea
infoArea;
IStaticText
statusLine;
IMenuBar
menuBar;
ACommandHandler
commandhandler;

}s

2. Construct the frame window, initializing the child controls. In this example, the

frame window constructor adds the list boxes in frame extensions.

AListBox :: AListBox(unsigned Tong windowlId)
: IFrameWindow( IFrameWindow::defaultStyle()
IFrameWindow: :accelerator
IFrameWindow: :minimizedIcon,
windowlId),
Tistbox (WND_HELLO, this, this, IRectangle(), //Create 1istbox
(IListBox::defaultStyle()
| IListBox::multipleSelect)
& IListBox::horizontalScroll),
1istbox2 (WND_HELLO, this, this, IRectangle(), //Create trace Tistbox
IListBox::defaultStyle()
& “IListBox::horizontalScroll),
infoArea(this),
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statusLine(WND_STATUS, this, this),
menuBar (WND_MAIN, this),
commandhandler(this,&listbox)

statusLine.setAlignment (
IStaticText::centerLeft);

addExtension(&statusLine,
IFrameWindow: :aboveClient, 30UL);

setStatus();

addExtension(&1istbox,
IFrameWindow::1eft0fClient, 0.5);

setClient (&1isthox2);

commandhandler.handleEventsFor(this);

sizeTo(ISize(400,300));

update();

setFocus();

show();

}

3. Handle commands from the menu bar using a customized command handler.
In the constructor for the ACommandHandler class (which is derived from
ICommandHandler), make a local copy of the AListBox and the IListBox objects
so that the command handler can call member functions of AListBox and
IListBox. Then, in the ACommandHandler: :command() function, look for the
specific items from the menu bar. When application-specific items are found,
route them to the appropriate function for processing (such as
AListBox::output() and AListBox::setStatus()).

The AListBox::output() function adds text to the 1istbox2 list box. The
AListBox::setStatus() function creates the text string to put into the 1istbox2

list box.
/******************************************************************************
* class AListBox :: output - output status data to listbox2 *

******************************************************************************/
AListBox& AListBox :: output( const IString& astr )
{
/* |
Add the string to listbox2
If the 1istbox has more than 7 lines, scroll

*/

listbox2.addAsLast( astr );

if ( listbox2.count() > 7 )
Tistbox2.setTop( listbox2.count()-7 );

return *this;

}

/******************************************************************************
* class AListBox :: setStatus - set the status line text *
******************************************************************************/
AListBox& AListBox :: setStatus()
{
/* |

Get the resource library

Load a string from the resource library

Concatenate the count to the string

Set the infoarea text to the string

*/

IResourcelLibrary reslib;

IString str=reslib.loadString(STR_INFO);
str += Tistbox.count();
statusLine.setText(str);

return *this;

}

/******************************************************************************

* class ACommandHandler::ACommandHandler - Constructor for the command handler=
* *

* Stores pointers to the main window and the listbox. *
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******************************************************************************/
ACommandHandler: :ACommandHandler(AListBox *alb,IListBox *1bl)

: alistbox(alb)

, listbox1(1b1)
{

/******************************************************************************
* AListBox :: command - command handler *

******************************************************************************/
bool ACommandHandler :: command(ICommandEvent & cmdEvent)

{
IResourcelLibrary rlib;
bool fProcessed = true;
switch (cmdEvent.commandId()) {
case MI_SELECT_ALL:

/* |
| Select all the items in Tistboxl
*
/
listboxl->selectA11();
break;
case MI_DESELECT_ALL:
/% |
| Deselect all the items in listboxl
*
/

listbox1->deselectAl11();
break;
case MI_ADD_ITEMS:
/*

Add string items from the resource Tibrary to listboxl
Update the status

*/
Tistbox1->addAsLast(STR_LIST_ITEM1);
Tistbox1->addAsLast(STR_LIST ITEM2);
1istbox1->addAsLast (STR_LIST _ITEM3);

Tistbox1->addAsLast (STR_LIST_ITEM4);
1istbox1l->addAsLast(STR_LIST ITEM5);
alistbox->setStatus();
break;
case MI_READ_SEL_ITEMS:
{
/* |
Create a listbox cursor for selected items
Qutput each Tine to alistbox

| Output the number of selected items |

*/

IListBox::Cursor 1bCursor( *listboxl );

for ( TbCursor.setToFirst(); 1bCursor.isValid(); 1bCursor.setToNext() )

{

alistbox->output( IString(
IString( TbCursor.asIndex() )
+ n - n
+ 1istbox1l->elementAt( TbCursor )));

}
alistbox->output( IString( rlib.loadString( STR_SELECTEDITEMS )
+ IString( listbox1->numberOfSelections() )));

break;
}
case MI_READ_ALL_ITEMS:
{

/* |
Create a Tistbox cursor for selected items
Qutput each Tine to alistbox
*/
IListBox::Cursor 1bCursor( *1istboxl, IListBox::Cursor::allltems );
for ( 1bCursor.setToFirst(); TbCursor.isValid(); 1bCursor.setToNext() )
{
alistbox->output( IString(
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IString( TbCursor.asIndex() )
+ n - n
+ listboxl->elementAt( 1bCursor )));

}

alistbox->output( IString( rlib.loadString( STR_NUMBERITEMS )
+ IString( listboxl->count() )));

break;

}
default:

fProcessed = false; // event not processed
break;

} /* end switch */

return fProcessed;

}

The following figure shows the list box created with the preceding code example.
Some items have been added, and the Read selected items command has been
executed:

List Box Sample M=l E3
Lizt Box  Edit

multiple selection list box item count = 10

0- Apples

2 - Bananas

3-Lemons

4 - Strawberries

6 - Oranges

9 - Strawberries

==» Number of selected items = b
Bananas
Lemons

You can find the Listbox Sample in the samples/ioc/listbox directory.

RELATED COMNCEPTS

I’(’hapfpr 9 list Boxes” on page 119

4 . ”

I’Chapfpr 3 _Events and Fvent Handlers” on page 19

RELATED TASKS

Listbox Sample

[‘Create a Iist Box” on page 119
['Write an Event Handler” aon page 25

[‘Task and QHmP]pq Cross-Reference Table” on page 444
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Chapter 10. Combination Boxes

A combination box, also called a prompted entry field, is two controls in one: an entry
field and a list box. There are three types of combination box controls:

* Drop-down: Allows the user to type a choice or to select a choice from a
drop-down list.

* Read-only drop-down: Allows the user to select a choice from a drop-down list.

+ Simple: Allows the user to type a choice or to select a choice from a list that is
always visible.

Drop-down and Read-only drop down boxes allow the user to show and hide the
list box when needed.

A combination box control automatically manages the interaction between the
entry field and the list box. For example, when the user chooses an item in the list
box, the combination box control displays the text for that item in the entry field.
Then, the user can edit the text without affecting the item in the list box. When the
user types letters in the entry field, the combination box control scrolls the list box
contents so that items with those letters become visible

Objects of the IBaseComboBox class create and manage combination box control
windows. There are two types of combination boxes derived from IBaseComboBox:
IComboBox and ICollectionViewComboBox.

The IComboBox populates the combination box with the following member
functions:

* IComboBox:add

* IComboBox:remove

* IComboBox:replaceAt

The ICollectionViewComboBox populates the combination box list box from
collection elements using the setltems member function. Only

ICollectionViewComboBox displays its contents from a collection and reflects
updates to the collection.

RELATED CONCEPTS

a . I

a ”

RELATED TASKS

Create a Combination Box

This section shows you how to create a combination box control. The code comes
from the Hello World version 6 sample application. The adialog6.cpp file does the
following:

* Creates a drop-down combination box using the following initializer in the
ATextDialog constructor:
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,textField( DID_ENTRY,&clientCanvas,&clientCanvas
,IRectangle(), IWindow::visible|IComboBox::dropDownType)

* Uses a loop to load strings from the resource file into the combination box in

ascending order, as follows:

for (int i=03i<HI_COUNT;i++ )
textField.addAscending (HI_WORLD+i);

* Loads the entry field portion of the combination box with the text string passed

into the constructor, using the following code:
textField.setText (saveText);

* Disables the entry field portion of the combination box for automatic scrolling,

adds a margin, and sets a tab stop:
textField.disableAutoScroll().enableMargin().enableTabStop();

* Retrieves the text that users leave in the entry field portion of the combination

box from the combination box object by using the text function, as follows:
saveText = textField.text();

The following shows the Hello World version 6 combination box control:

Hello World Edit Dialog

Edit Text:

{Hello, World!|

0K 1 Cancelj

RELATED CONCEPTS

7 : : ”

7 . ”

I'(’hapfpr 3 Events and Fvent Handlers” on page 19

RELATED TASKS

RELATED REFERENCES

IWindow
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Chapter 11. Sliders

A slider is a visual component that enables a user to set, display, or modify a value
by moving the slider arm along the slider shaft. A slider consists of a slider arm,
one or two slider scales and, optionally, detents, tick marks, tick text, and slider
buttons.

Note that you can have two native slider scales, but only the primary one is
visible.

The following table lists the slider components and their descriptions:

Slider Component Description
A user-selectable mark that can be placed
[ win | anywhere along the slider scale.
- 05/2 |
Detent
Progress indicator A read-only version of a slider.
Slider arm An arm that shows the current value by its

position on the slider shaft and can be
changed programmatically, as well as by
users. Users can move the arm along the
shaft to set slider values.

Slider buttons Buttons that move the slider arm
incrementally in the indicated direction.

Slider shaft A track for the slider arm to move along.

Tick text A label indicating the value the tick mark
represents.

Tick mark An incremental value in a slider scale.

Typically, sliders let users set values that have familiar increments, such as feet,
degrees, or decibels. You can use sliders for other purposes when immediate
feedback is required, such as to blend colors or show a task’s percentage of
completion. For example, your application might let a user mix and match color
shades by moving a slider arm, or a progress indicator (with the ribbonStrip style)
could show how much of a task is complete by filling in the slider shaft as the task
progresses.

The slider’s appearance and user’s interaction with a slider is similar to that of a
scroll bar. However, these two controls are not interchangeable because each has a
unique purpose. A scroll bar scrolls information into view that is outside a
window’s work area, while the slider sets, displays, or modifies that information.

Your application can specify different scales, sizes, and orientations for its sliders,
but the underlying function of the control remains the same.
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The ISlider class inherits from the IProgressIndicator class, which is a read-only
version of the slider control. Typically, you use a progress indicator to display the
percentage of a task that is complete by filling in its shaft as the task progresses.
The default for progress indicators is to use the ribbonStrip style to fill the shaft. If
you do not use this, there is a slider arm present to indicate the current value.
Users cannot move the slider arm in a progress indicator.

You may use the ICircularSlider class to create a circular slider that emulates a dial
from typical stereo and video components.

Typically, you use the ISliderArmHandler class to handle events resulting from a
user changing a control’s input value without releasing the mouse, such as rotating
the circular slider or moving the arm of a slider. ISliderArmHandler objects process
input tracking events for the ISlider and ICircularSlider controls.

You create a handler derived from ISliderArmHandler and attach it to either the
control whose input users can change or to the control’s owner window. Call
IHandler::handleEventsFor to pass the appropriate control window or owner
window to the edit handler.

RELATED CONCEPTS

I’(’hapfpr 9 List Boxes” an page 119

’ : : ”

I'Fhapfpr 11_Sliders” on page 134

U . ”

4 . ”

I‘Cthfpr 3 Events and Fvent Handlers” on page 19

RELATED TASKS

[‘Create a Iist Box” on page 119
[“Add or Delete a Iist Box Item” on page 124

7 : : ”

[‘Create a Slider Control’l

’ . ”

7 . ”

[‘Task and Qamp]pq Cross-Reference Table” on page 444

Create a Slider

Control

The following example is comprised of three sliders used to set the red, green, and
blue colors in a color mixer. As the slider arm moves, the static text color changes
appropriately.

1. Define the main window. A multicell canvas is used as the client window. The
client canvas contains the sliders as well as a multicell canvas containing the
static text which represents the current color, as follows:
class ColorMixerWindow : public IFrameWindow

{
public:
ColorMixerWindow();
ColorMixerWindow();
ColorMixerWindow& displayNewColor();

private:
IMultiCellCanvas canvas;
ISTider redSlider, greenSlider, blueSlider;
IMultiCellCanvas colorAreaCanvas;
ISetCanvas colorAreaFrame;
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s

IStaticText colorArea;

ColorMonitor colorMonitor;

ISetCanvas redTitleCanvas, greenTitleCanvas, blueTitleCanvas;
IStaticText redTitle, greenTitle, blueTitle;

IStaticText redValue, greenValue, blueValue;

IStaticText mixerTitle;

2. Define the ColorMonitor class. The ColorMonitor class is used to detect when a
slider is moved. The edit member function is overridden to detect when a new
color is to be displayed in the color area, as follows:

class ColorMonitor : public IEditHandler

{

public:

ColorMonitor( ColorMixerWindow *colorMixerWindow )
_colorMixerWindow( colorMixerWindow )

{;}

protected:

bool edit( IControlEvent &event );

private:

}s

ColorMixerWindow *_colorMixerWindow;

3. Create the main window. Note that the tick spacing defaults to 0 so the slider is
automatically sized to the width of the control window:

ColorMixerWindow: :ColorMixerWindow( )
: IFrameWindow("S1ider Example" )

v v v v v v uow I )

v v v v

{

canvas( ID _MCCANVAS, this, this )

mixerTitle( ID_MIXER_TITLE, &canvas, &canvas )

redTitleCanvas ( ID_ RED CANVAS, &canvas, &canvas )

redValue( ID_RED_ VALUE &redTitleCanvas, &redTitleCanvas )
redTitle( ID_RED TITLE, &redTitleCanvas, &redTitleCanvas )
redS11der(ID_RED_SLIDER &canvas, &canvas, IRectangle(), 256, 0,
ISTider: :pmCompatible |

ISlider::homelLeft | ISlider::horizontal | ISlider::primaryScalel |
ISTider::alignCentered | ISlider::buttonsLeft | IWindow::visible )
greenTitleCanvas( ID_GREEN_CANVAS, &canvas, &canvas )

greenValue( ID_GREEN_VALUE, &greenTitleCanvas, &greenTitleCanvas )
greenTitle( ID_GREEN TITLE, &greenTitleCanvas, &greenTitleCanvas )
greenSlider(ID GREEN SLIDER, &canvas, &canvas, IRectangle(), 256. 0,
ISTider::pmCompatible |

ISlider::homelLeft | ISlider::horizontal | ISlider::primaryScalel |
ISlider::alignCentered | ISlider::buttonsLeft | IWindow::visible )
blueTitleCanvas( ID_BLUE_CANVAS, &canvas, &canvas )

blueValue( ID_BLUE_ VALUE, &blueTitleCanvas, &blueTitleCanvas )
blueTitle( ID BLUE TITLE, &blueTitleCanvas, &blueTitleCanvas )
b1ueS11der(ID_BLUE_SLIDER &canvas, &canvas, IRectangle(), 256, 0,
ISTider: :pmCompatible |

ISlider::homelLeft | ISlider::horizontal | ISlider::primaryScalel |
ISlider::alignCentered | ISlider::buttonsLeft | IWindow::visible )
colorAreaCanvas( ID_COLOR_CANVAS, &canvas, &canvas )
colorAreaFrame( ID_COLOR_FRAME, &colorAreaCanvas, &colorAreaCanvas )
colorArea( ID_COLOR_AREA, &colorAreaCanvas, &colorAreaCanvas )
colorMonitor( this )

4. Set up sliders and color area:

// Put a border of 10 around the sliders
canvas

.setColumnWidth(1, 10 )
.setColumnWidth(5, 10 )
.setRowHeight( 1, 10 )
.setRowHeight( 15, 10 )

// Mark the column that contains the sliders as expandable.

.setColumnWidth(2, 10,true);

mixerTitle

.setText( "Color Mixer" )
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.setAlignment( IStaticText::centerCenter );
// Set up the sliders to have a range of 0 to 255 for color selection
redSlider
.setTickText (0, "0")
.setTickText (255, "255")
.moveArmToTick( 0 );
redTitle.setText ("Red");
redValue
.setText("0")
.setLimit( 3 );
redTitleCanvas
.setDeckOrientation( ISetCanvas::horizontal )
.setPackType( ISetCanvas::tight );
greenSlider
.setTickText (0, "0")
.setTickText (255, "255")
.moveArmToTick( 0 );
greenTitle.setText("Green");
greenValue
.setText("0")
.setLimit( 3 );
greenTitleCanvas
.setDeckOrientation( ISetCanvas::horizontal )
.setPackType( ISetCanvas::tight );
blueSTider
.setTickText (0, "0")
.setTickText (255, "255")
.moveArmToTick( 0 )
.setForegroundColor(IColor::white );
blueTitle.setText("Blue");
blueValue
.setText("0")
.setLimit( 3 );
blueTitTeCanvas
.setDeckOrientation( ISetCanvas::horizontal )
.setPackType( ISetCanvas::tight );
// Set each slider's background to the color that the slider
// represents.
redSlider.setBackgroundColor  ( IColor::red );
greenSlider.setBackgroundColor( IColor::green );
blueSTlider.setBackgroundColor ( IColor::blue );
// Add a ISetCanvas to the multicell canvas and use its text feature to
// put a border around the colorArea. The IFont for the colorAreaFrame is
// used to figure out the size of the first row.
IFont colorAreaFont( &colorAreaFrame );
colorAreaCanvas
.addToCel1( &colorAreaFrame, 1, 1, 3, 3 )
.addToCel1( &colorArea, 2, 2 )
.setColumnWidth( 2, 10, true )
.setRowHeight( 1, 5 + colorAreaFont.maxCharHeight() )
.setRowHeight( 2, 10, true );
colorAreaFrame.setBorderText("Color Area");
// Set the slider visible ticks to be every 5th one.
for (int i = 0; i <= 255; i=i+5 )
{
redSlider.setTickLength ( i, 10 );
greenSlider.setTickLength( i, 10 );
blueSlider.setTickLength ( i, 10 );
}
// Add the controls to the multicell canvas.
canvas
.addToCel1( &mixerTitle, 2
.addToCel1( &redTitleCanvas, 2
.addToCel1( &redSlider, 2
.setRowHeight( 6, 10, true )
.addToCel1( &greenTitleCanvas, 2, 8 )
.addToCel1( &greenSlider, 2, 10)

o BN
———
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.setRowHeight( 10, 10, true )

.addToCel1( &blueTitleCanvas, 2, 12)

.addToCel1( &blueSlider, 2, 14)

.setRowHeight( 14, 10, true )

.addToCel1( &colorAreaCanvas, 4, 4, 1, 11);
// Add the colorMonitor to each slider so that we can detect when
// to update the colorArea.
colorMonitor

.handleEventsFor( &redSlider )

.handleEventsFor( &blueSTider )

.handleEventsFor( &greenSlider );

// Initialize the color areas color.
colorArea.setBackgroundColor( IColor( 0, 0, 0 ));
setClient(&canvas);

}
5. Change color area to mix of colors specified by the sliders:
ColorMixerWindow& ColorMixerWindow::displayNewColor()

{

// Use the armTickOffset of each of the sliders to create an IColor

// object to use to set the background color of the colorArea.

IColor newColor( redSlider.armTickOffset(),
greenSlider.armTickOffset(),
blueSTider.armTickOffset() );

colorArea.setBackgroundColor( newColor );

// Display the value used to create the colorArea's background color.

redValue.setText ( IString( redSlider.armTickOffset()) )

greenValue.setText( IString( greenSlider.armTickOffset()) )
blueValue.setText ( IString( blueSlider.armTickOffset()) )
return *this;

}

6. Handle the events occuring when a slider’s value changes:

B
3
s

bool ColorMonitor::edit( IControlEvent& event )
{
// When the slider's value changes display
// a new background color in the colorArea.
// [The color specified in the figure below is
// the favorite color of G.M.]
_colorMixerWindow->displayNewColor();
return true;

}
The following figure shows the slider created by the preceding example:
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You can find the complete source to this example in the following files:
* slider.cpp
* sliderh

* sliderhpp

RELATED CONCEPTS

4 : ”
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RELATED TASKS

RELATED REFERENCES

ISlider
Slider Example

File: slider.cpp

#include <iapp.hpp>
#include <istring.hpp>
#include <ifont.hpp>
#include "slider.hpp"
#include "slider.h"
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/************************************************************

* main *
* - Application entry point. *
B R P e kkkkkkhkk [
int main()

{

ColorMixerWindow colorMixer;
colorMixer.setFocus().sizeTo(ISize(540,500)).show();
IApplication::current().run();

return 0;
/************************************************************
* Class ColorMixerWindow :: ColorMixerWindow *

************************************************************/
ColorMixerWindow: :ColorMixerWindow()
: IFrameWindow("S1ider Example")
canvas (ID_MCCANVAS, this, this)
mixerTitle(ID_MIXER TITLE, &canvas, &canvas)
redTitleCanvas (ID_RED_CANVAS, &canvas, &canvas)
redValue(ID_RED_VALUE, &redTitleCanvas, &redTitleCanvas)
redTitle(ID_RED TITLE, &redTitleCanvas, &redTitleCanvas)
redSlider(ID_RED SLIDER, &canvas, &canvas,
IRectangle(), 256, 0,
ISTider: :pmCompatible |
ISTider: :homeleft |
ISlider::horizontal |
ISTider::primaryScalel
ISTider::alignCentered
ISlider::buttonsLeft |
IWindow::visible )
, greenTitleCanvas(ID_GREEN _CANVAS, &canvas, &canvas)
, greenValue(ID_GREEN_VALUE, &greenTitleCanvas,
&greenTitleCanvas)
, greenTitle(ID_GREEN_TITLE, &greenTitleCanvas,
&greenTitleCanvas)
, greenSlider(ID GREEN _SLIDER, &canvas, &canvas,
IRectangle(), 256, 0,
ISTider: :pmCompatible |
ISTider::homelLeft |
ISlider::horizontal |
ISlider::primaryScalel
ISTider::alignCentered
ISTider::buttonsLeft |
IWindow::visible )
, blueTitleCanvas(ID_BLUE_CANVAS, &canvas, &canvas)
, blueValue(ID_BLUE_VALUE, &blueTitleCanvas,
&blueTitleCanvas)
, blueTitle(ID BLUE TITLE, &blueTitleCanvas,
&bTueTitleCanvas)
, blueSlider(ID BLUE SLIDER, &canvas, &canvas,
IRectangle(), 256, 0,
IS1ider: :pmCompatible |
IS1ider::homeleft |
ISlider::horizontal |
ISTider::primaryScalel
ISTider::alignCentered
ISTider::buttonsLeft |
IWindow::visible )
, colorAreaCanvas(ID_COLOR_CANVAS, &canvas, &canvas)
, colorArea(ID_COLOR_AREA, &colorAreaCanvas,
&colorAreaCanvas)
, colorMonitor( this )

v e v v wow

// Put a border of 10 around the sliders
canvas
.setColumnWidth(1, 10 )
.setColumnWidth(5, 10 )
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.setRowHeight( 1, 10 )
.setRowHeight( 15, 10 )
// Mark the column that contains the sliders
// as expandable.
.setColumnWidth(2, 10,true);
mixerTitle
.setText( "Color Mixer" )
.setAlignment( IStaticText::centerCenter );
// Set up the sliders to have a range of 0 to 255
// for color selection
redSlider
.setTickText (0, "0")
.setTickText (255, "255")
.moveArmToTick( 0 );
redTitle.setText("Red");
redValue
.setText("0")
.setLimit( 3 );
redTitleCanvas
.setDeckOrientation( ISetCanvas::horizontal )
.setPackType( ISetCanvas::tight );
greenSlider
.setTickText (0, "0")
.setTickText (255, "255")
.moveArmToTick( 0 );
greenTitle.setText("Green");
greenValue
.setText("0")
.setLimit( 3 );
greenTitleCanvas
.setDeckOrientation( ISetCanvas::horizontal )
.setPackType( ISetCanvas::tight );
blueSTlider
.setTickText(0, "0")
.setTickText (255, "255")
.moveArmToTick( 0 )
.setForegroundColor(IColor::kWhite );
blueTitle.setText("Blue");
blueValue
.setText("0")
.setLimit( 3 );
blueTitleCanvas
.setDeckOrientation( ISetCanvas::horizontal )
.setPackType( ISetCanvas::tight );
// Set each slider's background to the color
// that the slider represents.
redSlider.setBackgroundColor ( IColor::kRed );
greenSlider.setBackgroundColor( IColor::kGreen );
blueSlider.setBackgroundColor ( IColor::kBlue );
// Add the static text control that will show the user's
// selected color to a canvas that draws a border.
colorAreaCanvas
.addToCel1( &colorArea, 1, 1)
.setColumnWidth( 1, 10, true )
.setRowHeight( 1, 10, true );
colorAreaCanvas.setBorderText ("Color Area");
// Set the slider visible ticks to be every 5th one.
for (int i = 0; i <= 255; i=i+5 )

{

redSlider.setTickLength ( i, 10 );
greenSlider.setTickLength( i, 10 );
blueSlider.setTickLength ( i, 10 );

// Add the controls to the multicell canvas.
canvas
.addToCel1( &mixerTitle, 2, 2)
.addToCel1( &redTitleCanvas, 2, 4 )
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.addToCel1( &redSlider, 2, 6)

.setRowHeight( 6, 10, true )

.addToCel1( &greenTitleCanvas, 2, 8 )

.addToCel1( &greenSlider, 2, 10)

.setRowHeight( 10, 10, true )

.addToCel1( &blueTitleCanvas, 2, 12)

.addToCel1( &blueSlider, 2, 14)

.setRowHeight( 14, 10, true )

.addToCel1( &colorAreaCanvas, 4, 4, 1, 11);
// Add the colorMonitor to each slider so that we
// can detect when to update the colorArea.
colorMonitor

.handleEventsFor( &redSlider )

.handleEventsFor( &blueSlider )

.handleEventsFor( &greenSlider );

// Initialize the color areas color.
colorArea.setBackgroundColor( IColor( 0, 0, 0 ));
setClient (&canvas);

/************************************************************
* Class ColorMixerWindow :: ColorMixerWindow *

************************************************************/
ColorMixerWindow:: ColorMixerWindow( )
{
colorMonitor
.stopHandlingEventsFor( &redSlider )
.stopHandlingEventsFor( &blueSlider )
.stopHandlingEventsFor( &greenSlider );

}
[ Fk K dkk K dokk ok kok kK R L *hk kK K*h KKK *kk
* Class ColorMixerWindow :: displayNewColor *

************************************************************/
ColorMixerWindow& ColorMixerWindow::displayNewColor()
{

// Use the armTickOffset of each of the sliders to

// create an IColor object to use to set the background

// color of the colorArea.

IColor newColor( redSlider.armTickOffset(),
greenSlider.armTickOffset(),
blueSlider.armTickOffset() );

colorArea.setBackgroundColor( newColor );

// Display the value used to create the colorArea's

// background color.

redValue.setText ( IString( redSlider.armTickOffset()) );

greenValue.setText( IString( greenSlider.armTickOffset()) );

blueValue.setText ( IString( blueSlider.armTickOffset()) )
return *this;

B

/************************************************************
* Class ColorMonitor :: edit *
LR R 2 T T T T e Fhkkkk kKRR A H KKKk khhhh kA Kkkkkkhkk [
bool ColorMonitor::edit( IControlEvent& event )

// When the slider's value changes display a new
// background color in the colorArea.
_colorMixerWindow->displayNewColor();

return true;

}

RELATED CONCEPTS
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[‘File

- slider hpp’1

4

File: slider.h

#define ID_MCCANVAS 200
#define ID_RED SLIDER 201
#define ID_RED_CANVAS 202
#define ID_RED TITLE 203
#define ID_RED VALUE 204
#define ID_GREEN_SLIDER 205
#define ID_GREEN_CANVAS 205
#define ID_GREEN TITLE 206
#define ID_GREEN_VALUE 207
#define ID_BLUE SLIDER 208
#define ID_BLUE_CANVAS 209
#define ID_BLUE_TITLE 210
#define 1D BLUE VALUE 211
#define ID_COLOR CANVAS 212
#define ID_COLOR AREA 214
#define ID_MIXER TITLE 215

RELATED COMNCEPTS

I'Fhapfpr 11_Sliders” aon page 134

4

”

I’Fhapfpr 3 Events and Fvent Handlers” on page 19

RELATED TASKS

[‘Create a Slider Contral” on page 134

[‘File: slider cpp” on page 140

[‘File: slider hpp"l

[“Write an Event Handler” on page 25

[‘Task and QHmP]pq Cross-Reference Table” on page 444

File: slider.hpp

#ifndef _COLORMIXER_
#define _COLORMIXER_
#include <islider.hpp>
#include <iframe.hpp>
#include <istattxt.hpp>
#include <imcelcv.hpp>
#include <iedithdr.hpp>
#include <isizehdr.hpp>
#include <isetcv.hpp>
#include "slider.h"
class ColorMixerWindow;
/************************************************************

* Class ColorMonitor

*
*
*
*

- The ColorMonitor class is used to detect when a slider

*
*
is moved. The edit member function is overriden to *
detect when a new color is to be displayed in the *
color Area. *

/

khhkkkrhkhkkhhkhhhhdhhdhhhhhhhhdhhdhhhdhdrhhhhdhhhhhdrhhrhhrdhrdrisd
class ColorMonitor : public IEditHandler

{

public:
ColorMonitor( ColorMixerWindow *colorMixerWindow )

: _colorMixerWindow( colorMixerWindow )

{5}

IBM Open Class: User Interface



protected:
bool edit( IControlEvent &event );
private:
ColorMixerWindow *_colorMixerWindow;
1

/************************************************************
* Class ColorMixerWindow *
* - The ColorMixerWindow is comprised of 3 sliders to set =*
* the red, green and blue components for a color mixer =
* sample. The Tayout is controlled by a IMultiCellCanvas*
* and the color is displayed using a IStaticText. *
************************************************************/
class ColorMixerWindow : public IFrameWindow
{
public:

ColorMixerWindow() ;

ColorMixerWindow();

ColorMixerWindow& displayNewColor();

private:

IMultiCellCanvas canvas;
ISTider redSTider, greenSlider, blueSlider;
IMultiCellCanvas colorAreaCanvas;
IStaticText colorArea;
ColorMonitor colorMonitor;
ISetCanvas redTitleCanvas, greenTitleCanvas, blueTitleCanvas;
IStaticText redTitle, greenTitle, blueTitle;
IStaticText redValue, greenValue, blueValue;
IStaticText mixerTitle;

1

#endif

RELATED CONCEPTS

I’Chapfpr 11_Sliders” on page 135

4 . ”

I’Fhapfpr 3 FEvents and Event Handlers” on page 19

RELATED TASKS
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Chapter 12. Spin Buttons

A spin button control is a visual component that gives users quick access to a finite
set of data by letting them select from a scrollable ring of choices. Because the user
can see only one item at a time, a spin button should be used only with data that
is intuitively related, such as the months of the year or an alphabetic list of cities
or states.

A spin button has one spin field and may or may not have spin arrows. The user
would find the spin arrows to the right of the spin field. To cycle through the
contents of a spin button, the user may click on the arrows or use the up and
down arrow keys. The first spin field in the spin button can contain a list of
numbers; the second, a list of months; and the third, a list of years.

Master spin buttons have spin arrows, servant spin buttons do not. You may relate
master and servant spin buttons so that the user may scroll either the master or
servant spin button with the spin arrows of the master. To scroll the servant spin
button with the spin arrows, the servant spin button must have the input focus.

For example, in setting a date, you can use one master and two servant spin
buttons. You can represent the year with the master spin button, and the day and
month with the servant spin buttons.

You can create spin buttons from the classes INumericSpinButton and
ITextSpinButton. These classes derive from IBaseSpinButton.

The value in a spin button entry field can be an element in an array of data or
within a range of integers, defined by an upper and lower limit. Text spin buttons
are spin buttons that use arrays of data. Numeric spin buttons are those that use a
range of integers.

Attach a handler derived from ISpinHandler to the spin button to capture spin
events, such as the user pressing the up or down arrow keys.

RELATED CONCEPTS

4 . I

I’Chapfer 3. Events and Event Handlers” on page 19

RELATED TASKS

Create a Spin Button

The following example shows you how to create three spin buttons to show the
three parts of a date (month, day, and year). It demonstrates how to initialize the
data of both a text spin button and a numeric spin button. It also shows how to
retrieve the value of the spin buttons and show the values in a message box. The
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spin buttons are children of the client canvas. The frame also contains a status area
and a push button. The push button is added as an extension below the client
canvas.

1. Define the main window in the spinbtn.hpp file as follows:

/***********************************************************/

/* Declare the frame window */
JEZZET TR kK xF I IR KhKhhhh kI I h*h Kk KKk *hEkxF IR IR Khhhh kI I h*h kK * % *%/
class AppWindow : public IFrameWindow {

public:

AppWindow(unsigned Tong windowlId);
AppWindow() ;
ITextSpinButton * spinbtnl;
INumericSpinButton = spinbtn2,

* spinbtn3;

IStaticText statusarea;
IPushButton pushbtn;
void eventHandle();

private:
ITitle title;
ICanvas canvas;

ACommandHandler * commandHandler

2. Create the spin buttons. Add the extensions and the command handler in the
spinbtn.cpp file:
/***********************************************************/
/* Create the frame window */
/***********************************************************/
AppW1ndow :AppWindow(unsigned Tong windowlId)

: IFrameWindow(windowlId,
IFrameWindow: :defaultStyle()),
title(this, "Spin Button Example"),
canvas (WID_CANVAS, this, this, IRectangle(5, 5, 410, 460)),
statusarea(WID_STATUS, this, this),
pushbtn(WID_BUTTON, this, this)
{
// Customize the push button with text
pushbtn.setText ("0K");
//Create month spin button (text type spin button)
spinbtnl = new ITextSpinButton(WID MONTH,&canvas, &canvas,
IRectangle(10,250,200,350));
//Create day spin button (numeric type spin button)
spinbtn2 = new INumericSpinButton(WID DAY,&canvas, &canvas,
IRectangle(10,150,200,240 ));
//Create year spin button (numeric type spin button)
spinbtn3 = new INumericSpinButton(WID_YEAR,&canvas, &canvas,
IRectangle(10,50,200,140 ));

3. Add data to the spin buttons:

const int kArraySize = 12;
const int daySize = 31;
const int yearSize = 2000;
const charx textArray[kArraySize] = { "January", "February", "March",
"April", "May","June", "July", "August", "September", "October",
"November", "December" };
// Add month data to spin button
for (int i = 0; i < kArraySize; i++ )
spinbtnl->addAsLast( textArray[i]);
// Set range of days to day spin button
spinbtn2->setRange( IRange( 1, daySize ) );
// Set range of years to year spin button (1990 - 2000)
spinbtn3->setRange( IRange( 1990, yearSize ) );
//Add the status area as an extension
statusarea.setText("Select a MONTH, DAY and YEAR:");
setClient(&canvas);
addExtension(&statusarea, IFrameWindow::aboveClient,
.05, IFrameWindow::thickLine);
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//Add the push button as an extension

addExtension(&pushbtn, IFrameWindow::belowClient,
.05, IFrameWindow::thickLine);

//Add the command handler

commandHandler = new ACommandHandler(this);

commandHandler->handleEventsFor(this);

}
4. Handle an event to show the data in the spin buttons, as follows:

void AppWindow :: eventHandle()
{
IString month = spinbtnl->text() += " ";
IString day = spinbtn2->value();
IString year = spinbtn3->value();

IString text = "You have selected: ";
IString date = text += month;

date += day;

date += " ";

date += year;
// Display the data retrieved from the spin buttons
IMessageBox msg(IWindow: :desktopWindow());
msg.setTitle("Spin Buttons Selection Notifier");
msg.show(date, IMessageBox::informationIcon | IMessageBox: :okButton)
return;

}

//*****************************************************************************

// ACommandHandTler::ACommandHandler *
//  Construct the command handler from a pointer to the main window *
//  that events will be handled for. *

//*****************************************************************************
ACommandHandler: :ACommandHandTer (AppWindow *pushWindow)

{
push = pushWindow;

//*****************************************************************************
// ACommandHandler::command *
//  Handle menu commands *
//*****************************************************************************
bool ACommandHandler::command(ICommandEvent & cmdEvent)
{

bool eventProcessed(true);
// When OK push button is pressed - display the data inside the
// spin buttons

switch (cmdEvent.commandId())

case WID_BUTTON:
push->eventHandle();
break;

default:

eventProcessed = false;

}

return true;

}

The following figure shows the spin buttons created using the preceding example:
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You can find the complete source to this example in the following files:
* spinbtn.cpp

* spinbtn.h

* spinbtn.hpp

RELATED COMCEPTS
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RELATED TASKS

RELATED REFERENCES

ITextSpinButton
INumericSpinButton

Spin Button Example

File: spinbtn.cpp

#include <iostream.h>

#include "spinbtn.h"

#include "spinbtn.hpp"

#include <ifont.hpp>

#include <imsgbox.hpp>

#include <icoordsy.hpp>
/************************************************************
* main *
* - Application entry point. *
************************************************************/
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int main()

{
ICoordinateSystem: :setApplicationOrientation(

ICoordinateSystem: :kOriginLowerLeft);

AppWindow frameWindow(WID_MAIN);
frameWindow.sizeTo(ISize(440,400));
frameWindow.moveSizeToClient (IRectangle (100,100, 410, 410));
frameWindow.show() ;
IApplication::current().run();

return 0;
/************************************************************
* Class AppWindow :: AppWindow *

************************************************************/
AppW1ndow :AppWindow(unsigned long windowId)

: IFrameWindow(windowId,

IFrameWindow: :defaultStyle()),

title(this, "Spin Button Example"),

canvas (WID_CANVAS, this, this,

IRectangle(5, 5, 410, 350)),
statusarea(WID_STATUS, this, this),
pushbtn(WID BUTTON, this, this)

pushbtn.setText("0K");
// Create month spin button (text type spin button)
spinbtnl = new ITextSpinButton(WID_MONTH,&canvas, &canvas,
IRectangle(10,250,200,280));
// Create day spin button (numeric type spin button)
spinbtn2 = new INumericSpinButton(WID DAY,&canvas, &canvas,
IRectangle(10,150,200,180 ));
// Create year spin button (numeric type button)
spinbtn3 = new INumericSpinButton(WID_YEAR,&canvas, &canvas,
IRectangle(10,50,200,80 ));
const int kArraySize = 12;
const int daySize = 31;
const int yearSize = 2000;
const char* textArray[kArraySize] =
{ "January", "February", "March",
"Apri]", "May","June", "Ju]y",
"August", "September", "October",
"November", "December" };
// Add month data to spin button
for (int i = 0; i < kArraySize; i++ )
spinbtnl->addAsLast( textArray[i]);
// Set range of days to day spin button
spinbtn2->setRange( IRange( 1, daySize ) );
// Set range of years to year spin button (1990 - 2000)
spinbtn3->setRange( IRange( 1990, yearSize ) );
statusarea.setText("Select a MONTH, DAY and YEAR:");
setClient (&canvas);
addExtension(&statusarea, IFrameWindow::aboveClient,
.05, IFrameWindow::thickLine);
addExtension(&pushbtn, IFrameWindow::belowClient,
.05, IFrameWindow::thickLine);
commandHandler = new ACommandHandler(this);
commandHandler->handleEventsFor(this);

}
[ *k K dkk ok kok ok kok ke k ok ok ok k ok ok ok k ok LR *kkkRIRRKK
* Class AppWindow :: AppWindow *

************************************************************/
AppWindow:: AppWindow()
{

commandHandler->stopHandlingEventsFor(this);

delete commandHandler;

/************************************************************
* Class AppWindow :: eventHandle *
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************************************************************/

void AppWindow :: eventHandle()

IString month = spinbtnl->text() += " ";
IString day = spinbtn2->value();
IString year = spinbtn3->value();

IString text = "You have selected: ";
IString date = text += month;

date += day;

date += " "3

date += year;

// Display the data retrieved from the spin buttons

IMessageBox msg(IWindow: :desktopWindow());

msg.setTitle("Spin Buttons Selection Notifier");

msg.show(date, IMessageBox::informationIcon | IMessageBox::okButton);
return;

}

/************************************************************
* Class ACommandHandler :: ACommandHandler *
************************************************************/
ACommandHandler: : ACommandHandler (AppWindow *pushWindow)

push = pushWindow;

}

/************************************************************
* Class ACommandHandler :: command *
************************************************************/
bool ACommandHandler::command(ICommandEvent & cmdEvent)
{
bool eventProcessed(true);
// Identify the event
switch (cmdEvent.commandId())
{
case WID_BUTTON:
push->eventHandle();
break;
default:
eventProcessed = false;
}

return true;

RELATED COMNCEPTS
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File: spinbtn.h

#ifndef _SPINBTNH_

#define _SPINBTNH_

#define WID_MAIN 1000
#define WID_CANVAS 1001
#define WID_SPIN 1002
#define WID_MONTH 1003
#define WID_DAY 1004
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#define WID_YEAR 1005
#define WID_BUTTON 1006
#define WID_STATUS 1007
#define WID_ID 1008
#endif

RELATED CONCEPTS

4 : ”
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RELATED TASKS

File: spinbtn.hpp

#ifndef _SPINBTN_
#define _SPINBTN_
#include <ipushbut.hpp>
#include <iframe.hpp>
#include <icmdhdr.hpp>
#include <iapp.hpp>
#include <ititle.hpp>
#include <istattxt.hpp>
#include <icanvas.hpp>
#include <ispinnum.hpp>
#include <ispintxt.hpp>
// Forward declarations:
class IFrameWindow;
class AppWindow;

class ICommandHandler;

* Class ACommandHandler *
************************************************************/
class ACommandHandler : public ICommandHandler
{
public:
ACommandHandTler (AppWindow *pushWindow);
protected:
virtual bool command(ICommandEvent& cmdEvent);
private:
AppWindow =*push;
/;***********************************************************

* Class AppWindow *
B R R R R R L R R R R R R R TR E TR PP *%/
class AppWindow : public IFrameWindow
{

public:

AppWindow(unsigned Tong windowId);
AppWindow() ;
ITextSpinButton * spinbtnl;
INumericSpinButton = spinbtn2,

* spinbtn3;

IStaticText statusarea;
IPushButton pushbtn;
void eventHandle();

private:
ITitle title;
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ICanvas canvas;
ACommandHandler * commandHandler;
1
#endif

RELATED COMNCEPTS
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Chapter 13. Canvas Controls

A canvas is a window that manages its child windows.

Canvases provide portable and flexible alternative to dialog boxes. The Open Class
Library does not support dialog templates on AIX, nor does it convert dialog
resources between OS/2 and Windows. In addition, the canvas classes give you
added features dialog boxes do not provide, including the following:

* Managing the size and position of child windows
* Providing movable split bars between windows
* Supporting the ability to scroll a window

Generally, you build a complex window with a canvas control as the client area.
This canvas can contain other canvas controls to build the desired layout.

The canvas classes are as follows:
¢ ICanvas
— ISetCanvas

ISplitCanvas
IMultiCellCanvas
IViewPort

— IDrawingCanvas

The set and multicell canvases automatically size and position their child windows
for you, based on the child window’s minimum size.

The ICanvas class is the base canvas class. It supports the following basic features:

LVl

Dialog-like support on Windows and OS/2 for its child windows:

— Movement from one child window to another with the Tab and arrow keys
— Default push buttons

— Mnemonics on buttons, associating a character (sometimes in conjunction
with the Ctrl or Alt key) with a control so that a user may move the input
focus to that control by typing the mnemonic character

— Automatic selection of a radio button when users use Tab or the arrow keys
to give it input focus

— The mutually exclusive selection behavior of buttons: users may select only
one radio button from a group

* Protocol for managing the position and size of child windows via the layout and
setLayoutDistorted virtual functions

* Support for drawing a border with optional text, similar to the static control
IGroupBox. The border text of a canvas can include font and color information

You must explicitly size and position the child windows of ICanvas objects.

RELATED CONCEPTS
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I’(’hapfpr 3. Events and Event Handlers” on page 149

RELATED TASKS

Set Canvases

The ISetCanvas class is the simplest canvas class that automatically aligns and
sizes its child windows at run-time. You would generally use set canvases to
arrange child windows of similar size, such as a group of check boxes or radio
buttons, or a row of push buttons.

Decks

A set canvas arranges its child windows in either rows or columns. A deck is either
a row or column of child windows. You can arrange decks oriented horizontally in
a column, or conversely, you may arrange decks oriented vertically in a row. By
default, the set canvas places all of its child windows in one horizontal deck. If
you want to use two or more decks, the set canvas will distribute the child
windows as evenly as possible.

The set canvas creates each deck large enough to contain all of its controls.
Child windows may not overlap one another in a set canvas.

Alternatively you may specify the set canvas to create a new deck for each child
window with the group style. (You would use the style
ISetCanvas::decksByGroup.) In this case, the set canvas ignores any calls specifying
the number of decks.

A set canvas orders its child windows in decks by sibling order, the order by which
you have created your child windows: left to right for horizontal decks, top to
bottom for vertical decks. The Tab and arrow keys move the input cursor in the
same order.

Pad and Margin

The pad is the amount of space the set canvas inserts between child windows. The
margin is the amount of space the set canvas adds between the edge of the canvas
and the child windows. You may modify the default values for pad and margin.

Positioning and Sizing Child Windows
There are three kinds of pack options that specify whether the set canvas changes
the size and position of its child windows. These options are as follows:

 Tight
— The set canvas leaves its child windows at their minimum size
— The set canvas separates its child windows by the default (or specified) pad.
— This is the default option

* Even

— The set canvas leaves its child windows at their minimum size
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— The set canvas adds more space to the pad such that the child windows
appear aligned in rows and columns

* Expanded

— The canvas makes all child windows the same size according to the
maximum width and height among all child windows

— The set canvas separates its child windows by the default (or specified) pad.
As a result, the child windows appear aligned in rows and columns.

You can also use IAlignmentAttribute to control the positioning of child windows
within a deck.

The set canvas bases the size of each deck on calls to the minimumSize member
function for each child control. For controls that have sizes defined by the text they
contain, such as push buttons and radio buttons, this default processing is
normally sufficient. However, for a control that does not have a well-defined size,
such as a list box or multiline edit control, you need to set its minimum size by
overriding the calcMinimizeSize member function or by calling its setMinimumSize
member function.

A set canvas displays its controls in the same order as declared in the header file.

RELATED CONCEPTS

4 ”

4 . ”

4 ”

RELATED TASKS
[‘Create a Set Canvas’l
['Write an Event Handler” on page 29

[‘Task and CZamp]pq Cross-Reference Table” on page 444

Create a Set Canvas

The following sample shows you how to create a set canvas, as well as how to
create a split canvas. The sample uses a split canvas as a client area. The split
canvas holds three controls: a static text control and two set canvases. The set
canvases each hold seven radio buttons:

1. Declare your canvas objects as member objects of your main window. This code
from the header file, esetcv.hpp, declares the main window called ASetCanvas
as a class derived from IFrameWindow. It also declares two ISetCanvas objects
named vSetCanvas and hSetCanvas:

class ASetCanvas : public IFrameWindow

{

pubTlic:
_ASetCanvas(unsigned Tong windowId);
ASetCanvas();

private:
ISpTitCanvas clientCanvas;
IStaticText status;
ISetCanvas vSetCanvas,

hSetCanvas;
IRadioButton * radiobut[NUMBER OF BUTTONS];
AButtonHandler buttonHandler;
b
2. Construct your main window, filling your set canvases with your controls. The
following code from esetcv.cpp defines the ASetCanvas constructor.
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The custructor first creates a split canvas called clientCanvas. It then creates
three controls as children of clientCanvas: status (a static text control),
vSetCanvas, and hSetCanvas.

The call to setDeckOrientation() specifies the direction of the decks. The call to
setDeckCount() specifies the maximum number of decks used by the canvas.
For example, the code specifies that vSetCanvas will orient its decks vertically,
and will use a maximum of three decks.

The radio button constructor takes a reference of its parent and owner windows
as two of its arguments. In this case, the parent and owner window is one of
the set canvases. Note that you do not specify where to place the radio button
within the set canvas; set canvases automatically place and arrange their
controls for you:

ASetCanvas: :ASetCanvas(unsigned Tong windowlId)

: IFrameWindow( windowId )

, clientCanvas( WND_SPLITCANVAS, this, this ,IRectangle(),
ISplitCanvas::horizontal | IWindow::visible)

, status( WND_STATUS, &clientCanvas, &clientCanvas )

, vSetCanvas( WND_VSETCANVAS, &clientCanvas, &clientCanvas )

, hSetCanvas( WND_HSETCANVAS, &clientCanvas, &clientCanvas )

{

// make split canvas the client area

setClient( &clientCanvas );

// set alignment of status area text

status.setAlignment( IStaticText::centerCenter );

// top canvas has 3 vertical decks

vSetCanvas.setDeckOrientation( ISetCanvas::vertical );

vSetCanvas.setDeckCount( 3 );

// bottom canvas has 3 horizontal decks

hSetCanvas.setDeckOrientation( ISetCanvas::horizontal );

hSetCanvas.setDeckCount( 3 );

// set some space around buttons

hSetCanvas.setPad(ISize(10,10));

// give button handler a text control

buttonHandler.useStatus( &status );

unsigned int i, mid = (NUMBER_OF BUTTONS/2);

// create the first set of radio buttons

for (i =0 ; i <mid ; ++i)

radiobut[i] = new IRadioButton( WND_BUTTON + i,
&vSetCanvas,
&vSetCanvas );
// add handler to button
buttonHandler.handleEventsFor( radiobut[i] );
radiobut[i]->setText( STR_TEXT + i );

}

// set tabStop and Group styles

radiobut[0] ->enableGroup().enableTabStop();
// select first button in group
radiobut[0]->select();

// create the second set of radio buttons
for (i = mid ; i < NUMBER_OF_BUTTONS ; ++i)

radiobut[i] = new IRadioButton( WND_BUTTON + i,
&hSetCanvas,
&hSetCanvas );
// add handler to button
buttonHandler.handleEventsFor( radiobut[i] );
radiobut[i]->setText( STR_TEXT + i );

}

// set tabStop and Group styles

radiobut [mid]->enableGroup().enableTabStop();
// select first button in group
radiobut[mid]->select();

// set focus to radio button one
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radiobut[0]->setFocus();

// set status area text from resource
status.setText( STR_STATUS );

// show main window

show();

}

The following figure shows the canvases created with this example:

i Canvas Classes Example 2 - Set Canvas _ O] x|

ISplitCanvas and ISetCanvas example

e ¢ Button four ¢ Button six

Button two & Button five ¢ Button sewven

0N

Button three

)

Button eight " Button nine (" Button ten

i

Button eleven " Button twelve

]

Button thirteen ¢ Button fourteen

You can find the complete source to this example in the following files:

* esetcv.epp
* esetcv.h
* esetcv.hpp

¢ esetcv.rc

RELATED CONCEPTS
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RELATED TASKS

[‘Create a Split Canvas” on page 163

[‘Create a Multicell Canvas” on page 181

['Create a View Part” on page 193

['Write an Event Handler” aon page |

'Task and Q;amp]pq Cross-Reference Table” on page 444

RELATED REFEREMNCES

['File: esetcv cpp” on page 160

[‘File: esetcvh” on page 162

ot P ”

[‘File: esetcvre” on page 163
ISplitCanvas
IRadioButton
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Set Canvas Example

File: esetcv.cpp

//
// Set Canvas Example:
// key functions:

// - create a main window

// - run the current application

// - create a horizontal split canvas

// - create static text controls

// - create vertical and horizontal set canvases with
// multiple decks

// - create radio buttons

// - control cursor and tab movement between different
// groups

// - process 'Select' events on the radio buttons

// - load strings from resource bound to the exe

//

#include "esetcv.hpp"

/************************************************************
* main *
* - Application entry point. *
************************************************************/

int main()

ASetCanvas mainWindow(WND_MAIN);
IApplication::current().run();

return 0;
/************************************************************
* Class ASetCanvas :: ASetCanvas *

************************************************************/
ASetCanvas::ASetCanvas(unsigned Tong windowlId)
: IFrameWindow( windowId )
, clientCanvas( WND_SPLITCANVAS, this, this ,IRectangle(),
ISplitCanvas::horizontal | IWindow::visible)
, status( WND_STATUS, &clientCanvas, &clientCanvas )
, vSetCanvas( WND_VSETCANVAS, &clientCanvas, &clientCanvas )
, hSetCanvas( WND_HSETCANVAS, &clientCanvas, &clientCanvas )
{
// make split canvas the client area
setClient( &clientCanvas );
// set alignment of status area text
status.setAlignment ( IStaticText::centerCenter );
// top canvas has 3 vertical decks
vSetCanvas.setDeckOrientation( ISetCanvas::vertical );
vSetCanvas.setDeckCount( 3 );
// bottom canvas has 3 horizontal decks
hSetCanvas.setDeckOrientation( ISetCanvas::horizontal );
hSetCanvas.setDeckCount( 3 );
// set some space around buttons
hSetCanvas.setPad(ISize(10,10));
// give button handler a text control
buttonHandler.useStatus( &status );
unsigned int i, mid = (NUMBER_OF BUTTONS/2);
// create the first set of radio buttons
for (i =0 ; i <mid ; ++i)
{
radiobut[i] = new IRadioButton( WND_BUTTON + 1,
&vSetCanvas,
&vSetCanvas );
// add handler to button
buttonHandler.handleEventsFor( radiobut[i] );
radiobut[i]->setText( STR_TEXT + i );
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// set tabStop and Group styles
radiobut[0] ->enableGroup().enableTabStop();
// select first button in group
radiobut[0] ->select();
// create the second set of radio buttons
for (i = mid ; i < NUMBER_OF_BUTTONS ; ++i)
{
radiobut[i] = new IRadioButton( WND_BUTTON + i,
&hSetCanvas,
&hSetCanvas );
// add handler to button
buttonHandler.handleEventsFor( radiobut[i] );
radiobut[i]->setText( STR_TEXT + i );
}
// set tabStop and Group styles
radiobut[mid]->enableGroup().enableTabStop();
// select first button in group
radiobut[mid]->select();
// set focus to radio button one
radiobut[0]->setFocus();
// set status area text from resource
status.setText( STR_STATUS );
// show main window
show();
} /* end ASetCanvas :: ASetCanvas(...) */
/************************************************************
* Class ASetCanvas :: ASetCanvas *
************************************************************/

ASetCanvas:: ASetCanvas()

{
for (unsigned int i = 0; i < NUMBER_OF BUTTONS ; ++i)
{
delete radiobut[i];
1
}

/************************************************************
Class AButtonHandler :: selected *
- an ISelectEventHandler *
- return true if event handled else return false *
- display the number of the button selected in a text *
*

/

*

ECE I .

control
ER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
bool AButtonHandler::selected(IControlEvent& evt )
{
// assume event is for us
bool fHandled = true;
unsigned long ulButtonIld = evt.controlId();
// if the id is one of the buttons
// then display the button number in the
// static text control
if ( ulButtonId >= WND_BUTTON &&
ulButtonId <= (WND_BUTTON+NUMBER_OF_BUTTONS) &&
output)
output->setText( IString( ulButtonId-WND_BUTTON+1 ) );
else
// pass event to other handlers
fHandled = false;
return fHandled;
} /* end AButtonHandler::selected(...) */

RELATED CONCEPTS

g ”

4 . ”

4 ”
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RELATED TASKS

[‘Create a Set Canvas” on page 1 57

File: esetcv.h

#ifndef ASETCV_H
#define ASETCV_H
#define NUMBER_OF_BUTTONS
#define WND_MAIN
#define WND_STATUS
#define WND_SPLITCANVAS
#define WND_VSETCANVAS
#define WND_HSETCANVAS
#define WND_BUTTON
#define STR_STATUS
#define STR_VSETCANVAS
#define STR_HSETCANVAS
#define STR_TEXT

#endif

RELATED COMNCEPTS

[‘Set Canvases” an page 154

14

0x1000
0x1001
0x1002
0x1003
0x1004
0x1010
0x2000
0x2001
0x2002
0x2003

4 . 7

I‘Chapfpr 3 Events and Fvent Handlers” on page 19

RELATED TASKS

[‘Create a Set Canvas” on page 1 57

[‘File: esetcv cpp” on page 160

[‘File: esetcv hpp”|

[‘File: esetcvre” on page 163

s : ”

[‘Task and qgmplpq Cross-Reference Table” on page 444

File: esetcv.hpp

#ifndef ASETCV_HPP
#define ASETCV_HPP
#include <iframe.hpp>
#include <istattxt.hpp>
#include <iradiobt.hpp>
#include <isetcv.hpp>
#include <isplitcv.hpp>
#include <iselhdr.hpp>
#include "esetcv.h"

Y

* Class AButtonHandler

*

member function.

kkhkhkhkhkkhkhhkhhhkhkhhkhhkkkkkx

- This is the select handler for the radio buttons.
The button handler is called when a radio button is
selected. It displays the number of the button in the
static text that is given to it using uselnfoArea

class AButtonHandler : public ISelectHandler

{
public:
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AButtonHandler() : output(®) {;}
useStatus(IStaticText * pstatus)
{ output = pstatus; return 0; }
protected:
bool
selected ( IControlEvent& evt );
private:
IStaticText = output;
1

/************************************************************

* Class ASetCanvas *
* - Main window for the set canvas example. *
* - The window has a split canvas as the client area. *
* Three other controls are added to the split canvas. A =
* static text control is added in the top pane, the lowerx
*

two panes contain set canvases. *
************************************************************/

class ASetCanvas : public IFrameWindow
{
public:
_ASetCanvas(unsigned Tong windowId);
ASetCanvas();

private:
ISpTitCanvas clientCanvas;
IStaticText status;
ISetCanvas vSetCanvas,

hSetCanvas;
IRadioButton =* radiobut[NUMBER_OF BUTTONS];
AButtonHandler buttonHandler;
1
#endif

RELATED CONCEPTS

'Set Canvases” an page 154
i’ . 4

I'Chapfpr 3. FEvents and Event Handlers” on page 19

RELATED TASKS

[‘Create a Set Canvas” an page 1 57

[‘File: esetcv. cpp” on page 160

[‘File: esetcvh” on page 162

% : 77

[‘Task and Qamplpc Cross-Reference Table” on page 444

File: esetcv.rc

s n n
#include "esetcv.h
/************************************************************

* string resources *
* Relate symbolic names to literal text strings. *
************************************************************/
STRINGTABLE
BEGIN
WND_MAIN "Canvas Classes Example 2 - Set Canvas"
STR_STATUS "ISplitCanvas and ISetCanvas example"

STR_HSETCANVAS
STR_VSETCANVAS
(STR_TEXT+0)
(STR_TEXT+1)
(STR_TEXT+2)
(STR_TEXT+3)
(STR_TEXT+4)

"Horizontal Set Canvas"
"Vertical Set Canvas"
"Button one"

"Button two"

"Button three"

"Button four"

"Button five"

W e v e e w v e ow
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(STR_TEXT+5) "Button six"
(STR_TEXT+6) "Button seven"
(STR_TEXT+7) "Button eight"
(STR_TEXT+8) "Button nine"
(STR_TEXT+9) "Button ten"
(STR_TEXT+10) "Button eleven"
(STR_TEXT+11) "Button twelve"
(STR_TEXT+12) "Button thirteen"
(STR_TEXT+13) "Button fourteen"
END

L

RELATED CONCEPTS
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7 . ”

4 ”

RELATED TASKS

[‘Create a Set Canvas” on page 1 57

4 : : ”

e ”

[‘File: esetcvh” on page 162
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s : ”

s ”

Split Canvases

The ISplitCanvas class allows you to separate windows with moveable split bars.
(A split bar behaves in a similar manner to a border of a frame window.)

Panes and Split Bars

A split canvas places its child controls into panes. Movable or fixed split bars
separate these panes. (The default is movable split bars.) Panes manage the
position and size of its child windows so that all the child windows (together with
the split bars) will fill the entire area of the split canvas.

Child windows may not overlap one another in a split canvas.

You may orient the split bars vertically or horizontally. Moving a split bar changes
the sizes of the two windows the split bar separates.

You can only move the split canvas using the small square buttons.

You can move a split canvas using any part of the split line.

Positioning and Sizing Child Windows

A split canvas will size a child window to entirely fill a pane. Thus, you should
use a split canvas to contain controls that you can resize to display more
information, such as containers and MLEs. You should not use controls that users
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expect to have a certain size or shape. For example, you would not want to put
radio buttons in a narrow pane because the pane might clip the text attached to
the radio button.

Use the IListBox::noAdjustPosition style on a list box control in a split canvas
because, otherwise, the operating system may adjust the height of the list box so it
will not fill the height of the split canvas.

The order in which you create the child controls determines both their relative
position on the split canvas and the order in which tab and cursor keys switch
focus between them. For a canvas with vertical split bars, you will find the first
child control that you created first in the leftmost pane. For a canvas with
horizontal split bars, you will find the first child control in the topmost pane.

RELATED CONCEPTS

G ”

4 . ”

I’Fhapfpr 3_FExents and Event Handlers” on page 19

RELATED TASKS
[‘Create a Qp]if Canvas’]

G : 77

4! Z

Create a Split Canvas

The following example shows you how to create a split canvas.

1. Declare a split canvas in the .hpp file, as follows:

/***********************************************************/
/* MySplit class - split canvas class and associated */
/* controls */
/***********************************************************/
class MySplit : public ISplitCanvas {

public:

MySplit(unsigned Tong winld, IWindowx pParent);

private:

IStaticText statTxtl;

IStaticText statTxt2;

IStaticText statTxt3;
;;**********************************************************/
/* Command handler declaration */
/***********************************************************/
class ACommandHandler : public ICommandHandler {
pubTic:

ACommandHandTer (AppWindow *asplcan);
protected:

virtual bool command(ICommandEvent& cmdEvent);
private:

AppWindow *splcan;
/;**********************************************************/

/* AppWindow class declaration */
[FkFkkk ok kkkkkkkkkkk ok kk ko kk ko k ko k ok ko k ok ok kk ok kKA kkkkkkkkkkkhk [
class AppWindow : public IFrameWindow
{
public:
AppWindow( unsigned Tong windowId);
AppWindow() ;
AppWindow & updateCanvas(unsigned long eventtype);
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private:
ITitle *  title;
MySplit * splitCv;
ACommandHandler *  commandHandler;

}s

2. Create the window constructor in a .cpp file, as follows:

/***********************************************************/
/* Window constructor */
/***********************************************************/
AppWindow :: AppWindow( unsigned long windowId)
: IFrameWindow(windowId, // create Frame window
defaultStyle() | menuBar)

//**********************************************************/
// Create title */

//**********************************************************/
title = new ITit]e(this,PSZ_OBJECT,PSZ_VIEW);
//**********************************************************/
// Create split canvas */
//**********************************************************/
splitCv = new MySplit(ID_SPLIT, this);

setClient(splitCv);
//*********************************************************
// Create command handler
//*********************************************************
commandHandler = new ACommandHandler(this);
commandHandler->handleEventsFor(this);

/***********************************************************/
/* TestWindow Destructor */
[xxxxkrr A s ok 5 ok ok ok o ok ok o ok ok ok o ok ok ok o ok sk ok 5 o ok ok o ok ok ko ok ok o ok ok ok o ok *%/

AppWindow :: ~AppWindow ()
{

commandHandler->stopHandlingEventsFor(this);
delete title;
delete splitCv;

1
JEZTETITET 2 2 2 ST E TR kKK I I KRR Khhh kR rrhhhk K * % *%/
/* Perform Menu Events */

/***********************************************************/

AppWindow & AppWindow::updateCAN(unsigned long eventtype)

switch (eventtype)
{
case ID_VERT_ITEM:
// Change to vertical orientation
splitCv->setOrientation(ISplitCanvas::verticalSplit);
splitCv->refresh();
return (*this);
case ID_HORIZ_ITEM:
// Change to horizontal orientation
splitCv->setOrientation(ISplitCanvas::horizontalSplit);
splitCv->refresh();
return (*this);
case ID_DOUBLE_EDGE_ITEM:
// Double the split bar edge
{
unsigned long thickness;
thickness = splitCv->splitBarThickness(ISplitCanvas::splitBarEdge);
splitCv->setSplitBarThickness(ISplitCanvas::splitBarEdge, thickness*2);
splitCv->refresh();
return (*this);
1
case ID_HALVE_EDGE_ITEM:
// Halve the split bar edge
{
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unsigned long thickness;

thickness = splitCv->splitBarThickness(ISplitCanvas::splitBarEdge);
splitCv->setSplitBarThickness(ISplitCanvas::splitBarEdge, thickness/2);
splitCv->refresh();

return (*this);

case ID_DOUBLE_MIDDLE_ITEM:

// Double the split bar middle

{
unsigned long thickness;
thickness = splitCv->splitBarThickness(ISplitCanvas::splitBarMiddle);

splitCv->setSplitBarThickness(ISplitCanvas::splitBarMiddle, thicknessx2);
splitCv->refresh();
return (*this);

}

case ID_HALVE_MIDDLE_ITEM:

// Halve the split bar middle

{

unsigned long thickness;

thickness = splitCv->splitBarThickness(ISplitCanvas::splitBarMiddle);

splitCv->setSplitBarThickness(ISplitCanvas::splitBarMiddle, thickness/2);

splitCv->refresh();

return (*this);

}

} /% end switch %/
return (*this);

/***********************************************************/
/* Construct the Command Handler */
T — e o o e o e e e e e o o o o ok ok oo e F—————

ACommandHandler: :ACommandHandTer (AppWindow *asplcnv)

{

splcan = asplcnv;

/***********************************************************/
/* MyWindow Command Event Handler */
EZIETITET I R 2 2 R R R R R T T TIPS *kkxrhhhhhhk**hA /

bool ACommandHandler :: command(ICommandEvent& cmdEvent)

{

switch (cmdEvent.commandId())

{
case ID_VERT_ITEM:
case ID HORIZ ITEM:
case ID_DOUBLE_EDGE_ITEM:
case ID_HALVE_EDGE_ITEM:
case ID_DOUBLE_MIDDLE_ITEM:
case ID_HALVE_MIDDLE_ITEM:
splcan->updateCAN(cmdEvent.commandId());
break;
return true;
1
return false;
i***********************************************************/
/* MySplit constructor */

/***********************************************************/
MySplit :: MySplit(unsigned long winld, IWindow* pParent)
: ISplitCanvas(winld, pParent, pParent),
statTxt1(ID_TEXT1, this, this),
statTxt2(ID_TEXT2, this, this),
statTxt3(ID_TEXT3, this, this)

setSplitWindowPercentage(&statTxtl, 20);
setSplitWindowPercentage(&statTxt2, 40);
setSplitWindowPercentage(&statTxt3, 40);
statTxtl.setText(PSZ_TEXT1);
statTxt2.setText(PSZ_TEXT2);
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statTxt3.setText(PSZ_TEXT3);

statTxtl.setBackgroundColor(IColor(254, 254, 201));

statTxt2.setBackgroundColor(IColor(190, 204, 220));

statTxt3.setBackgroundColor(IColor(199, 212, 204));
1

3. Handle command events:

/***********************************************************/
/* Construct the command handler */
/***********************************************************/
ACommandHandler: :ACommandHandler (AppWindow *asplcnv)

{

splcan = asplcnv;

/***********************************************************/
/* MyWindow command event handler */

/***********************************************************/
bool ACommandHandler :: command(ICommandEvent& cmdEvent)

{
switch (cmdEvent.commandId())
{
case ID_VERT_ITEM:
case ID_HORIZ_ITEM:
case ID_DOUBLE_EDGE_ITEM:
case ID_HALVE_EDGE_ITEM:
case ID_DOUBLE MIDDLE_ITEM:
case ID_HALVE_MIDDLE_ITEM:
splcan->updateCanvas (cmdEvent.commandId());
return true;
}

return false;

}

The following figure shows the split canvas created by using the preceding
example:

1 SPLIT - Split Canvas - [O] =]
Actionz  Help
Static Text 1 |Static Text 2 Static Text 3

You can find the complete source to this example in the following files:
* splitcan.cpp

* splitcan.h

* splitcan.hpp

* splitcan.rc

The following examples show how to create a window containing two split
canvases. Each pane is occupied by a static text control.
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1. This code from the header file declares the ASplitCanvas class as an

IFrameWindow derived class. Member functions are initialized in the order that

they appear in the class declaration.

#include <iframe.hpp> // IFrameWindow
#include <istattxt.hpp> // IStaticText
#include <isplitcv.hpp> // ISplitCanvas class
ASplitCanvas : public IFrameWindow {

pubTic:
ASplitCanvas(unsigned long windowId); // Constructor
private:
ISplitCanvas horzCanvas, // The canvases will be created
vertCanvas; // in the same order they
IStaticText  1Text, // are declared.
rText,
bText;

}s
2. This code creates the window:

ASplitCanvas :: ASplitCanvas( unsigned long windowld )
: IFrameWindow( windowId )
, horzCanvas( WND_CANVAS, this, this )
, vertCanvas( WND_CANVAS2, &horzCanvas, &horzCanvas )
» 1Text( WND_TXTL, &vertCanvas, &vertCanvas )
, rText( WND_TXTR, &vertCanvas, &vertCanvas )
, bText( WND_TXTB, &horzCanvas, &horzCanvas )
{
// give the canvas a horizontal split bar
// and make it the client area
horzCanvas.setOrientation( ISplitCanvas::horizontalSplit );
setClient( &horzCanvas );
// give the canvas a vertical split bar
vertCanvas.setOrientation( ISplitCanvas::verticalSplit );
// set top left static text
1Text.setText (STR_TOPLEFT);
1Text.setAlignment( IStaticText::centerCenter );
// set top right static text
rText.setText (STR_TOPRIGHT);
rText.setAlignment( IStaticText::centerCenter );
// set bottom static text
bText.setText (STR_BOTTOM) ;
bText.setAlignment( IStaticText::centerCenter );
// set focus and show window
setFocus().show();

}

The following figure shows the completed split canvas:

i Canvas Classes Example 1 - Split Canvas _ O] x|

Top left text Top right text

Bottom text
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You can find the complete source to this example in the following files:
* esplitcv.cpp

* esplitcv.h

* esplitcv.hpp

* esplitcv.re

RELATED COMNCEPTS

G : ”

4 7

4 . ”

4 ”

RELATED TASKS

7 ”

7 : ”

I‘Create a View Port” on page 193

% . ”

4! ”

RELATED REFERENCES

72 ”

ISplitCanvas
Split Canvas Example 1

File: splitcan.cpp

#include "splitcan.h"
#include "splitcan.hpp"

/************************************************************

* main *
* - Application entry point. *
************************************************************/
int main()

AppWindow appWindow(ID_MAIN);
appWindow.setFocus () .show();
IApplication::current().run();
return 0;

}

/************************************************************
* Class AppWindow :: AppWindow *
************************************************************/
AppWindow :: AppWindow( unsigned long windowId)

: IFrameWindow(windowId, defaultStyle() | menuBar)
{

// Create Title

title = new ITitle(this,PSZ OBJECT,PSZ VIEW);
// Create SplitCanvas

splitCv = new MySp1it(ID_SPLIT, this);
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setClient(splitCv);

// Create Command Handler

commandHandler = new ACommandHandler(this);
commandHandler->handleEventsFor(this);

/************************************************************
* Class AppWindow :: AppWindow *

************************************************************/
AppWindow :: AppWindow ()
{

commandHandler->stopHandlingEventsFor(this);

delete title;

delete splitCv;

/************************************************************
* Class AppWindow :: updateCAN *

************************************************************/
AppWindow & AppWindow: :updateCAN(unsigned long eventtype)
{
switch (eventtype)
{
case ID_VERT_ITEM:
{
// Change to vertical orientation
splitCv->setOrientation(ISplitCanvas::verticalSplit);
splitCv->refresh();
return (*this);
}
case ID_HORIZ_ITEM:
{
// Change to horizontal orientation
splitCv->setOrientation(ISplitCanvas::horizontalSplit);
splitCv->refresh();
return (*this);
}
case ID _DOUBLE_EDGE_ITEM:
{
// Double the split bar edge
unsigned long thickness;
thickness = splitCv->splitBarThickness(
ISplitCanvas::splitBarEdge);
splitCv->setSplitBarThickness(

ISplitCanvas::splitBarEdge, thicknessx2);

splitCv->refresh();
return (*this);

1

case ID_HALVE_EDGE_ITEM:

// Halve the split bar edge

unsigned Tong thickness;

thickness = splitCv->splitBarThickness(
ISplitCanvas::splitBarEdge);

splitCv->setSplitBarThickness (

ISplitCanvas::splitBarEdge, thickness/2);

splitCv->refresh();
return (*this);

case ID_DOUBLE_MIDDLE_ITEM:
{
// Double the split bar middle
unsigned long thickness;
thickness = splitCv->splitBarThickness(
ISplitCanvas::splitBarMiddle);
splitCv->setSplitBarThickness (
ISplitCanvas::splitBarMiddle, thickness*2);
splitCv->refresh();
return (*this);
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}
case ID_HALVE_MIDDLE_ITEM:
{
// Halve the split bar middle
unsigned long thickness;
thickness = splitCv->splitBarThickness(
ISplitCanvas::splitBarMiddle);
splitCv->setSplitBarThickness(
ISplitCanvas::splitBarMiddle, thickness/2);
splitCv->refresh();
return (*this);

}
return (*this);
1
JEXTET IR TR B T e
* Class ACommandHandler :: ACommandHandler *

************************************************************/
ACommandHandTler: :ACommandHand1er (AppWindow *asplcnv)

{

splcan = asplcnv;

}
JEXTET IR TR 2 2 2 TR R R
* Class ACommandHandler :: command *

************************************************************/
bool ACommandHandler :: command(ICommandEvent& cmdEvent)

switch (cmdEvent.commandId())
{
case ID_VERT_ITEM:
case ID HORIZ ITEM:
case ID_DOUBLE_EDGE_ITEM:
case ID_HALVE_EDGE_ITEM:
case ID_DOUBLE_MIDDLE_ITEM:
case ID_HALVE_MIDDLE_ITEM:
splcan->updateCAN(cmdEvent.commandId());
break;
return true;
}

return false;

}

/************************************************************
* Class MySplit :: MySplit *
* - Create a split canvas with three areas of 20,40 and *
* 40% *

************************************************************/
MySplit :: MySplit(unsigned long winld, IWindow* pParent)
: ISplitCanvas(winld, pParent, pParent),
statTxt1(ID_TEXT1, this, this),
statTxt2(ID_TEXT2, this, this),
statTxt3(ID_TEXT3, this, this)

setSplitWindowPercentage (&statTxtl, 20);
setSplitWindowPercentage (&statTxt2, 40);
setSplitWindowPercentage(&statTxt3, 40);
statTxtl.setText(PSZ_TEXT1);
statTxt2.setText(PSZ_TEXT2);
statTxt3.setText(PSZ_TEXT3);
statTxtl.setBackgroundColor(IColor(254, 254, 201));
statTxt2.setBackgroundColor(IColor(190, 204, 220));
statTxt3.setBackgroundColor(IColor(199, 212, 204));

RELATED CONCEPTS

7 : ”

7 . ”
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I’Chapf@r 3. Events and Event Handlers” on page 19

RELATED TASKS

File: splitcan.h

/************************************************************

* Window and Control IDs *
************************************************************/
#define ID_MAIN 2
#define ID_SPLIT 3
#define ID_TEXT1 4
#define ID_TEXT2 5
#define ID TEXT3 6
/************************************************************
* Menu Bar IDs *
************************************************************/
#define ID_ACTIONS_MENU 100
#define ID _VERT_ITEM 110
#define ID_HORIZ_ITEM 120
#define ID DOUBLE EDGE ITEM 130
#define ID_HALVE_EDGE_ITEM 140
#define ID_DOUBLE_MIDDLE_ITEM 150
#define ID HALVE_MIDDLE_ITEM 160
#define ID_HELP_MENU 900
#define ID_ABOUT ITEM 910
/************************************************************
* String table IDs *
************************************************************/
#define PSZ_OBJECT 300
#define PSZ_VIEW 310
#define PSZ_TEXT1 320
#define PSZ_TEXT2 330
#define PSZ_TEXT3 340

RELATED CONCEPTS

i . ”

4 . 7

I’Chapfer 3. Events and Event Handlers” on page 19

RELATED TASKS

File: splitcan.hpp

#ifndef _SPLITCAN_
#define _SPLITCAN_
#include <iframe.hpp>
#include <icmdhdr.hpp>
#include <ititle.hpp>
#include <iapp.hpp>
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#include <imsgbox.hpp>

#include <istattxt.hpp>

#include <isplitcv.hpp>

class ITitle;

class MySplit;

class IFrameWindow;

class ICommandHandler;

class AppWindow;

class IStaticText;
/************************************************************
* Class MySplit *
* - Split canvas class and associated controls *
************************************************************/

class MySplit : public ISplitCanvas

public:

MySplit(unsigned long winld, IWindow* pParent);
private:

IStaticText statTxtl;

IStaticText statTxt2;

IStaticText statTxt3;

* Class ACommandHandler *
************************************************************/
class ACommandHandler : public ICommandHandler
{
public:
ACommandHandler (AppWindow *asplcan);
protected:
virtual bool command(ICommandEvent& cmdEvent);
private:
AppWindow *splcan;
1

/************************************************************

* Class AppWindow *

""""""""" Fkkkkkkkkkkh kR khh Rk hh Rk hhkkhkkkhhkkhhkkhhkx/
class AppWindow : public IFrameWindow

public:
AppWindow( unsigned Tong windowld);
AppWindow() ;
AppWindow & updateCAN(unsigned long eventtype);

private:
ITitle *  title;
MySplit * splitCv;

ACommandHandler *  commandHandler;
}s
#endif

RELATED COMNCEPTS

4 : ”

G . 7
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RELATED TASKS
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File: splitcan.rc
L_win_

This is a Windows resource script file.

#include "splitcan.h"
/*****************************/
/* Menu bar */
/*****************************/
ID_MAIN MENUEX
BEGIN
POPUP "&Actions" , ID_ACTIONS_MENU
BEGIN
MENUITEM "&Vertical orientation" , ID_VERT_ITEM
MENUITEM "&Horizontal orientation" , ID _HORIZ_ITEM
MENUITEM "", O, MFT_SEPARATOR
MENUITEM "&Double split bar edge" , ID_DOUBLE_EDGE_ITEM
MENUITEM "H&alve split bar edge" , ID_HALVE_EDGE_ITEM
MENUITEM "", 0, MFT_SEPARATOR
MENUITEM "D&ouble split bar middle" , ID_DOUBLE_MIDDLE_ITEM
MENUITEM "Ha&lve split bar middle" , ID_HALVE_MIDDLE_ITEM
END
END
/*****************************/
/* String table */
/*****************************/
STRINGTABLE
BEGIN
PSZ_OBJECT, "SPLIT"
PSZ_VIEW, "Split Canvas"
PSZ_TEXTI1, "Static Text 1"
PSZ_TEXT2, "Static Text 2"
PSZ_TEXT3, "Static Text 3"
END

p-_05/2 |

This is an AIX or OS/2 resource script file:
#include "splitcan.h"
/*****************************/

/* Menu bar */
/*****************************/

MENU ID_MAIN

BEGIN )
SUBMENU " Actions" » ID_ACTIONS_MENU
BEGIN ;
MENUITEM " Vertical orientation" , ID_VERT_ITEM
MENUITEM " Horizontal orientation" ID_HORIZ_ITEM
MENUITEM SEPARATOR
MENUITEM " Double split bar edge" , ID_DOUBLE_EDGE_ITEM
MENUITEM "H alve split bar edge" , ID_HALVE_EDGE_ITEM
MENUITEM SEPARATOR
MENUITEM "D ouble split bar middle" , ID_DOUBLE_MIDDLE_ITEM
MENUITEM "Ha lve split bar middle" , ID_HALVE_MIDDLE_ITEM
END
END
/*****************************/
/* String table */
/*****************************/
STRINGTABLE
BEGIN
PSZ_OBJECT, "SPLIT"
PSZ_VIEW, "Split Canvas"
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PSZ_TEXT1, "Static Text 1"

PSZ_TEXT2, "Static Text 2"
PSZ_TEXT3, "Static Text 3"
END

RELATED COMNCEPTS

d . ”

4 ”

4 . 7

4 ”

RELATED TASKS

Split Canvas Example 2

File: esplitcv.cpp

/]
// Split Canvas Example
//  key functions:

// - create a main window

// - run the current application

// - create horizontal and vertical split canvases
// - create static text controls

// - Toad strings from resource bound to the exe
//

#include <iapp.hpp>
#include "esplitcv.hpp"

. n - n
#include "esplitcv.h
/************************************************************

* main *
* - Application entry point. *
************************************************************/
int main()

ASplitCanvas mainWindow(WND_MAIN);
IApplication::current().run();
return 0;
} /* end main */
/************************************************************
* Class ASplitCanvas :: ASplitCanvas *
************************************************************/
ASplitCanvas :: ASplitCanvas( unsigned long windowId )
: IFrameWindow( windowId )
horzCanvas( WND_CANVAS, this, this )
vertCanvas( WND_CANVAS2, &horzCanvas, &horzCanvas )
1Text( WND_TXTL, &vertCanvas, &vertCanvas )
rText( WND_TXTR, &vertCanvas, &vertCanvas )
bText( WND_TXTB, &horzCanvas, &horzCanvas )

// give the canvas a horizontal split bar

// and make it the client area

horzCanvas.setOrientation( ISplitCanvas::horizontalSplit );
setClient( &horzCanvas );

// give the canvas a vertical split bar
vertCanvas.setOrientation( ISplitCanvas::verticalSplit );
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// set top left static text
1Text.setText (STR_TOPLEFT);

1Text.setAlignment( IStaticText

// set top right static text
rText.setText (STR_TOPRIGHT);

rText.setAlignment( IStaticText

// set bottom static text
bText.setText (STR_BOTTOM) ;

bText.setAlignment( IStaticText

// set focus and show window

setFocus().show();

} /* end ASplitCanvas :: ASplitCanvas(...) */

RELATED CONCEPTS

g : ”

4 . ”

::centerCenter );

::centerCenter );

::centerCenter );

4

RELATED TASKS

File: esplitcv.h

#ifndef ASPLITCV_H
#define ASPLITCV_H
#define WND_MAIN
#define WND_CANVAS
#define WND_CANVAS2
#define WND_TXTB
#define WND_TXTL
#define WND_TXTR
#define STR_BOTTOM
#define STR_TOPLEFT
#define STR_TOPRIGHT
#endif

RELATED CONCEPTS

0x1000
0x1001
0x1002
0x1003
0x1004
0x1005
0x2000
0x2001
0x2002

a : ”

‘Chapter 1. Windows” on page 1|

4

RELATED TASKS

File: esplitcv.hpp

#ifndef ASPLITCV_HPP
#define ASPLITCV_HPP
#include <iframe.hpp>
#include <istattxt.hpp>
#include <isplitcv.hpp>

Chapter 13. Canvas Controls

177



/************************************************************

* Class ASplitCanvas *
* - Time Handler class the processes time ticks for *
* AHeTloWindow. *

************************************************************/
class ASplitCanvas : public IFrameWindow

{

public:
ASplitCanvas(unsigned long windowId);
private:
ISpTlitCanvas horzCanvas,
vertCanvas;
IStaticText T1Text,
rText,
bText;
}s
#endif

RELATED CONCEPTS

7 : ”

7 . ”

7 ”

RELATED TASKS

7 . ”

G =53 P : ”

[‘File- esplitcvh” on page 177

[‘File- esplitcy rc’]

G : ”

[‘Task and qgmp]pq Cross-Reference Table” on page 444

File: esplitcv.rc

. n - n
#include "esplitcv.h
/************************************************************

* string resources *
* Relate symbolic names to literal text strings. *
************************************************************/
STRINGTABLE
BEGIN
WND_MAIN "Canvas Classes Example 1 - Split Canvas"

STR_BOTTOM

STR_TOPLEFT

STR_TOPRIGHT
END

"Bottom text"
"Top left text"
"Top right text"

v v e .

RELATED CONCEPTS

7 : ”

7 ”

7 . ”

U ”

RELATED TASKS

U . ”

4 : . ”

A . ”
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Multicell Canvases

The IMultiCellCanvas class lets you position child windows in a grid of cells based
on the minimum sizes of the child windows.

Cells
A cell is the intersection of a row and a column. You may control the size of these
cells, and how these cells behave when the user resizes a multicell canvas.

Expandable Rows and Columns

By default, the size of rows and columns is fixed. You may mark rows and
columns as expandable. The multicell canvas resizes expandable rows and columns
when the user resizes the canvas.

Positioning Child Windows

You place child windows on a multicell canvas by specifying the starting cell and
the number of contiguous rows and columns that they span. You refer to cells in
the grid by the column and row value. For example, you would refer to the
top-left cell with the coordinate (1,1).

More than one child window may occupy the same cell, as long as they do not
share the same starting cell. The starting cell is the start row and column you
specify when you add a child window to a multicell canvas (by calling addToCell).

The following figure shows a multicell canvas. Notice that the small window’s

location is at column 4, row 5 (4,5), while the large window starts at column 9, row
2 (9,2). The large window is 2 columns wide and 3 rows high.

caumng

The default cell size is 10 pixels high by 10 pixels wide. The actual number of rows
and columns in the canvas is the highest row and column value used. For
example, suppose you placed a radio button placed at (4,5) and a push button at
(2,7). Therefore, the canvas has 4 columns and 7 rows.

Sizing Child Windows
Generally, a multicell canvas does the following to size its child windows. These
series of steps applies to rows, but analogous processing occurs for columns also:

1. The multicell canvas initially sizes rows to their minimum height (assigned by
calls to IMultiCellCanvas::setRowHeight).

2. Any row without an explicit height gets the height of the default cell size. (This
default is 10.)

3. The multicell canvas finds all child windows that occupy only a single row. For
each such child window the multicell canvas does the following;:

a. The canvas gets its minimum size.

b. If the height of the minimum size is larger than the height of the row the
child window occupies, the multicell canvas sizes the row to the height of
the minimum size.
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After the milticell canvas checks all such child child windows, the rows should
have the greater of their assigned height (or default cell height), and the largest
height of the child windows that they entirely contain.

4. The multicell canvas performs the following for all child windows that span
multiple rows:

a. The canvas gets the child window’s minimum size.

b. The canvas compares the height of the minimum size against the the sum of
the heights of the rows the child window occupies.

c. If the sum is less, then do the following:

* If none of the rows being spanned by the child window are expandable,
the canvas increases the height of the first row to make the sum equal. (If
the canvas was constructed with the IMultiCellCanvas::spaceAddedToLast
style, it increases the height of the last row instead of the first.)

* Otherwise, the canvas increases the height of the expandable row(s) to
make the sum equal.

5. The multicell canvas increases the height of the expandable rows to fill the
height of the canvas. (Expandable rows grow in proportion to their height.)

6. The multicell canvas sizes all child windows to fit their cells. However, you can
cause the canvas to size the child window to its minimum size by assigning it
an [AlignmentAttribute object. This also specify how the multicell canvas will
align the child window within the cell.

Sizing the Multicell Canvas

The Open Class Library bases the minimum size of a multicell canvas by the
minimum sizes of all of the windows plus the size of empty rows and columns. It
does not include the extra space added to expandable rows and columns. If you
size the multicell canvas smaller than this minimum size, you will clip the canvas
at the lower-right corner. You can use the IViewPort class to add scroll bars to
handle this situation. (If the multicell canvas has expandable rows or columns, you
should construct the IViewPort with the IViewPort::expandableViewWindow style.)

Multicell Canvas Layout Aids

The multicell canvas has two styles that can help you create layouts with a
multicell canvas. These styles provide a way to easily visualize the placement and
size of each cell:

* Grid lines: Grid lines are stationary lines that the multicell canvas draws between
rows and columns. Use the gridLines style to add grid lines to your multicell
canvas.

* Drag lines: Drag lines are like grid lines, except that you may move them with
the mouse. Use the dragLines style to add drag lines to your multicell canvas.

[ _AIX|
AIX does not support drag lines.

Here are some considerations when using grid lines and drag lines:

* The multicell canvas draws grid lines and drag lines at the left and top edges of
cells.

* Child windows can overwrite grid lines and drag lines.
* The use of grid lines or drag lines does not change the initial placement or
sizing of child windows.

* Moving a drag line resizes child windows on each side of the drag line in a
manner similar to a split canvas.
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RELATED CONCEPTS

I’Chapfer 13. Canvas Controls” on page 154

’/ ”

RELATED TASKS

Create a Multicell Canvas

The following example shows you how to create a multicell canvas. This canvas
contains five static text fields and five entry fields:

1. Declare a class that uses a multicell canvas control in the header file with static
text and entry field controls, as follows:

class MyWindow : public IFrameWindow
{
public:
MyWindow(unsigned Tong windowID);
MyWindow() ;

protected:
bool command(ICommandEvent& cmdEvent);
private:
IMultiCellCanvas myClient;
IStaticText stName,
stAddress,
stld,
stBirthday,
stPhone;
IEntryField efName,
efAddress,
efld,
efBirthday,
efPhone;

ACommandHandler  * commandHandler;
}s
2. Construct the multicell canvas as follows:

MyWindow: :MyWindow( unsigned long windowId)
: IFrameWindow("MultiCell Canvas Example",windowld,
IFrameWindow: :defaultStyle()),
myClient( ID_MCC, this, this),
stName( ID_ST _NAME, &myClient, &myClient ),
stAddress( ID_ST ADDR, &myClient,& myClient ),
stId( ID_ST _ID, &myClient, &myClient ),
stBirthday( ID_ST BD, &myClient, &myClient ),
stPhone( ID_ST PHONE, &myClient, &myClient ),
efName( ID_EF NAME, &myClient, &myClient ),
efAddress( ID_EF_ADDR, &myClient, &myClient ),
efId( ID_EF_ID, &myClient, &myClient ),
efBirthday( ID_EF_BD, &myClient, &myClient ),
efPhone( ID EF PHONE, &myClient, &myClient )

setClient( &myClient );

// Build multicell canvas with fields
myClient.addToCel1( &stName, 2, 2 );
myClient.addToCel1( &efName, 3, 2 );
myClient.addToCel1( &stAddress, 2, 3 )s
myClient.addToCel1( &efAddress, 3, 3 );
myClient.addToCell1( &stId, 2, 4 );
myClient.addToCell1( &efld, 3, 4 );
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myClient.addToCel1( &stBirthday, 2,
myClient.addToCel1( &efBirthday, 3,
myClient.addToCel1( &stPhone, 2, 6 );
myClient.addToCel1( &efPhone, 3, 6 );

// Load the static text fields

stName.setText( "Name:" );
stName.setForegroundColor(IColor::kBlack);
stName.setAlignment ( IStaticText::centerRight );
stAddress.setText( "Address:" );
stAddress.setForegroundColor(IColor::kBlack);
stAddress.setAlignment ( IStaticText::centerRight );
stBirthday.setText( "Birthdate:" );
stBirthday.setForegroundColor(IColor::kBlack);
stBirthday.setAlignment( IStaticText::centerRight );
stId.setText( "ID:");
stId.setForegroundColor(IColor::kBlack);
stId.setAlignment( IStaticText::centerRight );
stPhone.setText( "Phone:");
stPhone.setForegroundColor(IColor::kBlack);
stPhone.setAlignment( IStaticText::centerRight );

// Create Command Handler

commandHandler = new ACommandHandler(this);
commandHandler->handleEventsFor(this);

}

The following figure shows the multicell canvas that this example creates:

)s
)s

- o1 o

: MultiCell Canvas Example [ _ O] x]

Nameﬂ
Address:|
ID:}
Birthdate:]
Phnneﬂ

You can find the complete source to this example in the following files:

* mcc.cpp

* mcch

* mcc.hpp

The following example shows you how to create a window containing a multicell

canvas. The canvas contains two check boxes, two radio buttons, three static text
controls, and one push button:

1. This code from the header file declares the AMultiCellCanvas class as an
IFrameWindow derived class:

class AMultiCellCanvas : public IFrameWindow

{
public:
AMultiCellCanvas (unsigned long windowld);
AMultiCellCanvas&
displayButtonStatus();
private:
IMultiCellCanvas clientCanvas;
IStaticText status,
titlel,
title2;
ICheckBox checkl,
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check?2;

IRadioButton radiol,
radio?2;
IPushButton pushButton;

APushButtonHandler pushButtonHandler;
}s
2. This code creates the window:

AMultiCellCanvas::AMultiCellCanvas (unsigned long windowId)
: IFrameWindow(windowId)
, clientCanvas( WND_MCCANVAS, this, this )
, status( WND_STATUS, &clientCanvas, &clientCanvas
, titlel( WND_TITLE1l, &clientCanvas, &clientCanvas
, tit1e2( WND_TITLE2, &clientCanvas, &clientCanvas
, checkl( WND_CHECK1, &clientCanvas, &clientCanvas
, check2( WND_CHECK2, &clientCanvas, &clientCanvas
, radiol( WND_RADIOI, &clientCanvas, &clientCanvas
, radio2( WND_RADIO2, &clientCanvas, &clientCanvas
, pushButton( WND_PUSHBUT, &clientCanvas, &clientCanvas )

—

// make multi-cell canvas the client

setClient( &clientCanvas );

// set status area text

status.setAlignment( IStaticText::centerCenter );
status.setText( STR_STATUS );

// set text and attributes

titlel.setAlignment( IStaticText::centerLeft );
titlel.setText( STR_TITLEL );

// set text and attributes

title2.setAlignment( IStaticText::centerLeft );
title2.setText( STR_TITLE2 );

// set checkbox text

checkl.setText( STR_CHECK1 );

// set radio button text

check2.setText( STR_CHECK2 );

radiol.setText( STR_RADIOIL );

radio2.setText( STR_RADIOZ );
pushButton.setText( STR_PUSHBUT );

// pre-select one radio button

radiol.select();

// set tabStop and Group styles
checkl.enableGroup().enableTabStop();
radiol.enableGroup().enableTabStop();
pushButton.enableGroup().enableTabStop();

// initialize push button handler
pushButtonHandler.setOwnerWindow(this);

// add handler to canvas
pushButtonHandler.handleEventsFor(&clientCanvas);
// add controls to canvas.

// the canvas runs from 1,1 to 4,7

// exactly one row and one column is expandable, as this
// allows the canvas to fill the whole client.
clientCanvas.addToCell (&status 1, 1, 4, 1);

clientCanvas.addToCell(&titlel , 1, 3, 2, 1);
clientCanvas.addToCell (&title2 , 3, 3, 2, 1);
clientCanvas.addToCel1(&checkl , 2, 4);
clientCanvas.addToCell(&check2 , 2, 5);
clientCanvas.addToCell(&radiol , 4, 4);
clientCanvas.addToCell(&radio2 , 4, 5);
clientCanvas.addToCel1(&pushButton , 2, 7);

// set size of empty rows
clientCanvas.setRowHeight(2, 20, true);
clientCanvas.setRowHeight(6, 40);

// last column expandable
clientCanvas.setColumnWidth(4, 40, true);
// set focus to first checkbox
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checkl.setFocus();
// show main window
show();

}
Note that there is not a 1:1 relationship between Windows, OS/2 and Motif
pixels.

The following figure shows the completed multicell canvas:

i Canvas Classes Example 3 - Multi Cell Canvas _ (O] =]
IMultiCellCanvas example

Radio Buttons
& radio button one
 radio button two

Read... |

You can find the complete source to this example in the following files:

* emcelcv.cpp
* emcelcv.h
* emcelcv.hpp

e emcelcv.rc

RELATED CONCEPTS

I’Fhapfpr 13 _Canvas Controls” on page 155

s : ”

RELATED TASKS

7 ”

7 : ”

7 . ”

RELATED REFERENCES

[‘File: mcch” on page 184

[‘File: mcc hpp” on page 184

[‘File: emcelcv. cpp” on page 188

[‘File: emcelcv.h” on page 194

[‘File: emcelcvhpp” on page 191

[‘File: emcelcv.re” on page 192

Multicell Canvas Example 1

File: mcc.cpp

#include "mcc.hpp"

#include "mcc.h"

#include <iostream.h>
/************************************************************

* main *
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* - Application entry point. *
************************************************************/
int main()
{

MyWindow myWindow(WND_MAIN);

myWindow.show() ;

IApplication::current().run();

return 0;
/************************************************************
* Class MyWindow :: MyWindow *

************************************************************/
MyW1nd0w :MyWindow( unsigned long windowId)
: IFrameWindow("MultiCell Canvas Example",windowld,
IFrameWindow: :defaultStyle()),
myClient( ID_MCC, this, this),
stName( ID ST NAME, &myClient, &myClient ),
stAddress( ID_ST_ADDR, &myClient,& myClient ),
stId( ID_ST_ID, &myClient, &myClient ),
stBirthday( ID_ST BD, &myClient, &myClient ),
stPhone( ID_ST PHONE, &myClient, &myClient ),
efName( ID_ EF NAME, &myClient, &myClient ),
efAddress( ID EF_ADDR, &myClient, &myClient ),
efId( ID_EF_ID &myClient, &myClient ),
efBirthday( ID_EF BD, &myClient, &myClient ),
efPhone( ID_EF_PHONE, &myClient, &myClient )

setClient( &myClient );

// Build multicell canvas with fields
myClient.addToCel1( &stName, 2, 2 );
myClient.addToCel1( &efName, 3, 2 );
myClient.addToCel1( &stAddress, 2, 3 );
myClient.addToCel1( &efAddress, 3, 3 );
myClient.addToCell( &stId, 2, 4 );
myClient.addToCel1( &efId, 3, 4 );
myClient.addToCel1( &stBirthday, 2, 5 );
myClient.addToCel1( &efBirthday, 3, 5 );
myClient.addToCel1( &stPhone, 2, 6
myClient.addToCel1( &efPhone, 3, 6
// Load the static text fields
stName.setText( "Name:" );
stName.setForegroundColor(IColor::kYellow);
stName.setAlignment ( IStaticText::centerRight );
stAddress.setText( "Address:" );
stAddress.setForegroundColor(IColor::kYellow);
stAddress.setAlignment( IStaticText::centerRight );
stBirthday.setText( "Birthdate:" );
stBirthday.setForegroundColor(IColor::kYellow);
stBirthday.setAlignment ( IStaticText::centerRight );
stld.setText( "ID:");
stId.setForegroundColor(IColor::kYellow);
stId.setAlignment( IStaticText::centerRight );
stPhone.setText( "Phone:");
stPhone.setForegroundColor(IColor::kYellow);
stPhone.setAlignment ( IStaticText::centerRight );

// Create Command Handler

commandHandler = new ACommandHandler(this);
commandHandler->handleEventsFor(this);

/************************************************************
* Class MyWindow :: MyWindow *

************************************************************/
MyWindow :: MyWindow ()

commandHandler->stopHandlingEventsFor(this);

}

/************************************************************
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* Class ACommandHandler :: ACommandHandler *
------------- R R E T e T Ty

ACommandHandler: :ACommandHandler (MyWindow *amcc)

{
mcc_type = amcc;

}

/************************************************************
* Class ACommandHandler :: command *

bool ACommandHandler::command(ICommandEvent& cmdEvent)

switch (cmdEvent.commandId())
{
case ID_DUMMY:
return true;
break;
default:
return false;
}

return 0;

}

RELATED COMNCEPTS

G : ”

4 . ”

I’Fhapfpr 3 _Events and Fvent Handlers” on page 19

RELATED TASKS

File: mcc.h

#ifndef _MCELLH_
#define _MCELLH_
#define WND_MAIN
#define ID_DUMMY
#define ID_MCC
#define ID_ST NAME
#define ID_ST_ADDR
#define ID_ST_ID
#define ID_ST BD
#define ID_ST_PHONE
#define ID_EF_NAME
#define ID_EF_ADDR 10
#define ID_EF_ID 11
#define ID_EF_BD 12
#define ID_EF_PHONE 13
#endif

OOoONOOTHS WN —

RELATED COMNCEPTS

s . ”

G . 7

G ”

RELATED TASKS
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[‘File: mcc.cpp” on page 184

% . ”

4! ”

File: mcc.hpp

#ifndef _MCELL_

#define _MCELL_

#include <iframe.hpp>

#include <icmdhdr.hpp>

#include <iapp.hpp>

#include <imcelcv.hpp>

#include <imle.hpp>

#include <iinfoa.hpp>

#include <istattxt.hpp>

#include <ientryfd.hpp>

class ACommandHandler;

class IFrameWindow;

class MyWindow;
/************************************************************
* Class ACommandHandler *
************************************************************/

class ACommandHandler : public ICommandHandler

{
public:
ACommandHandler (MyWindow *amcc);
protected:
virtual bool command(ICommandEvent& cmdEvent);
private:
MyWindow *mcc_type;
;;* """"""""""""""""""""""""" *hkkkkkrk**
* Class MyWindow *

************************************************************/

class MyWindow : public IFrameWindow

{
public:
MyWindow(unsigned Tong windowID);
MyWindow() ;
protected:
bool command(ICommandEvent& cmdEvent);
private:
IMultiCellCanvas myClient;
IStaticText stName,
stAddress,
stld,
stBirthday,
stPhone;
IEntryField efName,
efAddress,
efld,
efBirthday,
efPhone;
ACommandHandler  * commandHandler;
}s
#endif

RELATED COMNCEPTS

G : ”

4 . ”

4 ”
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RELATED TASKS

a : ”

[‘File: mcc cpp” on page 184

Multicell Canvas Example 2

File: emcelcv.cpp

//

// Multi Cell Canvas

// key functions:

// - create a main window

// - run the current application

// - create a multi cell canvas and use as client area

// canvas has 4 columns and 7 rows

// one row and one column are expandable

// all other controls attached to canvas

// - create static text controls

// - create check boxes, radio buttons and push buttons

// - control cursor and tab movement between different groups
// - process 'Command' events generated by the push button
// - load strings from resource bound to the exe

//

#include <iapp.hpp>

#include <imsgbox.hpp>

#include <istring.hpp>

#include <ireslib.hpp>

#include <ifont.hpp>

#include "emcelcv.h"

#include "emcelcv.hpp"
/************************************************************
* main *
* - Application entry point. *
************************************************************/

int main()

AMultiCellCanvas mainWindow(WND_MAIN);
IApplication::current().run();

return 0;
/************************************************************
* Class AMultiCellCanvas :: AMultiCellCanvas *

************************************************************/
AMultiCellCanvas::AMultiCellCanvas(unsigned long windowlId)
: IFrameWindow(windowId)

clientCanvas( WND_MCCANVAS, this, this )

status( WND_STATUS, &clientCanvas, &clientCanvas
titlel( WND_TITLE1l, &clientCanvas, &clientCanvas
title2( WND_TITLE2, &clientCanvas, &clientCanvas
checkl( WND_CHECK1, &clientCanvas, &clientCanvas
check2( WND_CHECK2, &clientCanvas, &clientCanvas
radiol( WND_RADIO1, &clientCanvas, &clientCanvas
radio2( WND_RADIOZ2, &clientCanvas, &clientCanvas
pushButton( WND_PUSHBUT, &clientCanvas, &clientCanvas )

— —

L )

// make multi-cell canvas the client

setClient( &clientCanvas );

// set status area text

status.setAlignment( IStaticText::centerCenter );
status.setText( STR_STATUS );

// set text and attributes

IBM Open Class: User Interface



titlel.setAlignment( IStaticText::centerLeft );
titlel.setText( STR_TITLEL );
// set text and attributes
title2.setAlignment( IStaticText::centerLeft );
title2.setText( STR_TITLE2 );
// set checkbox text
checkl.setText( STR_CHECK1 );
// set radio button text
check2.setText( STR_CHECK2 );
radiol.setText( STR_RADIOL );
radio2.setText( STR_RADIOZ2 );
pushButton.setText( STR_PUSHBUT );
// pre-select one radio button
radiol.select();
// set tabStop and Group styles
checkl.enableGroup().enableTabStop();
radiol.enableGroup().enableTabStop();
pushButton.enableGroup().enableTabStop();
// initialize push button handler
pushButtonHandler.setOwnerWindow(this);
// add handler to canvas
pushButtonHandler.handleEventsFor(&clientCanvas);
// add controls to canvas.
// the canvas runs from 1,1 to 4,7
// exactly one row and one column is expandable, as this
// allows the canvas to fill the whole client.
clientCanvas.addToCell(&status , 1, 1, 4, 1);
clientCanvas.addToCell(&titlel , 1, 3, 2, 1);
clientCanvas.addToCell (&title2 , 3, 3, 2, 1);
clientCanvas.addToCell(&checkl , 2, 4);
clientCanvas.addToCell(&check2 , 2, 5);
clientCanvas.addToCell(&radiol , 4, 4);
clientCanvas.addToCell(&radio2 , 4, 5);
clientCanvas.addToCel1 (&pushButton , 2, 7);
// set size of empty rows
clientCanvas.setRowHeight(2, 20, true);
clientCanvas.setRowHeight (6, 40);
// last column expandable
clientCanvas.setColumnWidth(4, 40, true);
// set focus to first checkbox
checkl.setFocus();
// show main window
show();

} /* end AMultiCellCanvas :: AMultiCellCanvas(...) */

/************************************************************

* Class AMultiCellCanvas :: displayButtonStatus *
************************************************************/
AMultiCellCanvas& AMultiCellCanvas::displayButtonStatus()
{
unsigned long str_idl, str_id2, str_id3;
IMessageBox msgbox(this);
IResourcelLibrary reslib =
IApplication::current().userResourceLibrary();
msgbox.setTitle( IResourceld(STR_MSGBOX) );
str_idl = checkl.isSelected() ? STR_CHK1 SEL : STR _CHK1 NOSEL;
str_id2 = check2.isSelected() ? STR_CHK2_SEL : STR_CHK2_NOSEL;
IString strl = reslib.loadString(str_idl),
str2 = reslib.loadString(str_id2),
str3 = reslib.loadString(radiol.selectedIndex() +
STR_RAD1_SEL );

strl += str2 + str3;

msgbox.show( (char *)strl , IMessageBox::okButton
IMessageBox::informationIcon
IMessageBox: :applicationModal
IMessageBox: :moveable )

return *this;
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/*‘k‘k**‘k**‘k‘k*‘k‘k***‘k*‘k‘k***‘k*‘k‘k*****‘k**‘k***********‘k*‘k******‘k‘k*‘k
* Class APushButtonHandler :: command *
************************************************************/
bool APushButtonHandler::command( ICommandEvent& evt )
{
bool fProcessed = false;
if (evt.commandId() == WND_PUSHBUT && window)
{
window->displayButtonStatus();
fProcessed = true;

}

return fProcessed;

RELATED COMNCEPTS

s . ”

4 . ”

4 ”

RELATED TASKS

4 : ”

[‘File: emcelcvh’l

Bl ”

[‘File: emcelcvrc” on page 192

s : ”

7 ”

File: emcelcv.h

#ifndef AMCELCV_H
#define AMCELVC H

#define WND_MAIN 0x1000
#define WND_STATUS 0x1001
#define WND_MCCANVAS 0x1002
#define WND_TITLE1 0x1003
#define WND_TITLE2 0x1004
#define WND_RADIO1 0x1005
#define WND_RADIO2 0x1006
#define WND_CHECK1 0x1007
#define WND_CHECK2 0x1008
#define WND_PUSHBUT 0x1009
#define STR_STATUS 0x2000
#define STR_TITLE1 0x2001
#define STR_TITLE2 0x2002
#define STR_CHECK1 0x2003
#define STR_CHECK2 0x2004
#define STR_RADIO1 0x2005
#define STR_RADIO2 0x2006
#define STR_PUSHBUT 0x2007
#define STR_PUSHED 0x2008
#define STR_MSGBOX 0x2009
#define STR_CHK1_SEL 0x200A
#define STR_CHK1_NOSEL 0x200B
#define STR_CHK2_SEL 0x200C
#define STR_CHK2_NOSEL 0x200D
#define STR_RAD1_SEL 0x200E
#define STR_RAD2_SEL 0x200F
#endi f

RELATED COMNCEPTS
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’/ . ”

P(quﬂpr2 Events and Event Handlers” on pagp1q

RELATED TASKS

I‘Eile: emcelcv.re” on page 192

G : 77

4 1

File: emcelcv.hpp

#ifndef AMCELCV_HPP
#define AMCELCV_HPP
#include <iframe.hpp>
#include <istattxt.hpp>
#include <ipushbut.hpp>
#include <iradiobt.hpp>
#include <icheckbx.hpp>
#include <imcelcv.hpp>
#include <icmdhdr.hpp>
// forward declaration of class
class AMultiCellCanvas;
/************************************************************
* Class APushButtonHandler *
* - The push button handler uses the displayButtonStatus =*
* function from the multicell canvas when the button is =*
* pressed. *
************************************************************/
class APushButtonHandler : public ICommandHandler
{
public:
APushButtonHandler() : window(0) {;}
setOwnerWindow(AMultiCell1Canvas *pmcellcv)
{ window = pmcellcv; return 0; }
protected:
command( ICommandEvent& evt );
private:

AMultiCellCanvas * window;
;;***********************************************************
* Class AMultiCellCanvas *
* - Main window for the application. It contains a *
* multicell canvas and the other controls are attached =*
* to the canvas. The pushbutton displays a message box *
* showing the current state of the buttons *
************************************************************/

class AMultiCellCanvas : public IFrameWindow

{
public:
AMultiCellCanvas (unsigned long windowId);
AMultiCellCanvas&
displayButtonStatus();
private:
IMultiCellCanvas clientCanvas;
IStaticText status,
titlel,
title2;
ICheckBox checkl,
check?2;
IRadioButton radiol,
radio2;

Chapter 13. Canvas Controls 191



IPushButton pushButton;
APushButtonHandler pushButtonHandler;
1
#endif

RELATED COMNCEPTS

G : ”

4 . 7

4 ”

RELATED TASKS

4 : ”

Eila. ”

Eila. ”

‘File: emcelcvrc’d

s . ”

4 ”

File: emcelcv.rc

s n n
#include "emcelcv.h
/************************************************************

* string resources *
*  Relate symbolic names to Titeral text strings. *
""""""" R R R T A
STRINGTABLE
BEGIN
WND_MAIN , "Canvas Classes Example 3 - Multi Cell Canvas"
STR_STATUS , "IMultiCellCanvas example"
STR_TITLE1 , "Check Boxes"
STR_TITLE2 , "Radio Buttons"
STR_CHECK1 , "check box one"
STR_CHECK2 , "check box two"
STR_RADIO1 , "radio button one"
STR_RADIO2 , "radio button two"
STR_PUSHBUT , "Read..."
STR_PUSHED »  "You have pressed the push button!"
STR_MSGBOX , "Current Button State"
STR_CHK1_SEL , "check box one selected, "
STR_CHK1 NOSEL , ‘'check box one not selected, "
STR_CHK2_SEL , "check box two selected, "
STR_CHKZ_NOSEL , ‘"check box two not selected, "
STR_RAD1_SEL »  "and radio button one selected"
STR_RADZ_SEL »  "and radio button two selected"

END

RELATED CONCEPTS

s : ”

7 ”

7 . ”

G ”

RELATED TASKS
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G : ”

[‘Task and Qamplpq Cross-Reference Table” on page 444

View Ports

The IViewPort class provides a scrollable view area with horizontal and vertical
scroll bars. A user may scroll a view port using the keyboard, or the mouse if the
view port displays any scroll bars.

A view port consists of four windows:
* The horizontal scroll bar.
e The vertical scroll bar.

* The clipping rectangle. This is the rectangular area that the scroll bars do not
occupy, or the area within the view port where you view your data.

* The view port. This is the parent and the owner of the windows listed above.

The view window is the child window that a view port scrolls.

Behavior and Characteristics

By default, a view port will display scroll bars only when needed: if the view
window is larger than the clipping window, the user can scroll the view window.
You may specify whether the view port must always display either of its scroll
bars (by using the styles IViewPort::alwaysHorizontalScrollBar or
IViewPort::alwaysVerticalScrollBar). You may also specify whether the view port
must never display either of its scroll bars (by using the styles
IViewPort::noHorizontalScrollBar or IViewPort::noVerticalScrollBar).

The size of the child window is fixed (unless you construct the viewport with the
IViewPort::expandableViewWindowStyle).

A view port can have only one child window (unless you call
IViewPort::setViewWindow). To display more than one window in a view port at
the same time, place the windows into another type of canvas. Make this canvas
the child of the view port.

RELATED CONCEPTS

I’Chapfpr 13. Canvas Controls” on page 159

I’Chapfer 3. Events and Event Handlers” on page 14

RELATED TASKS

I‘Create a View Port’l

Create a View Port

A view port canvas provides a scrollable view area with horizontal and vertical
scroll bars. By default, the scroll bars display only when needed. A view port can
have only one child control. The size of the child control is fixed. If the view port
is smaller than the child control, the view port allows the user to scroll the child
control.

If you need more than one control in a view port, place the controls into another
type of canvas, which you can then make the child of the view port.
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The following example shows how to create a view port.

1. Declare a view port as follows:

class AViewWindow : public IFrameWindow

{

public:
AViewWindow(unsigned Tong windowId);
AViewWindow();
AViewWindow & moveHoriz();
AViewWindow & moveVert();

private:
ITitle title;
IViewPort viewPort;
ICanvas canvas;

IStaticText text;
IMuTtiLineEdit mlel;
IMultiLineEdit mle2;
ACommandHandler * commandHandler;

s

2. Define the view port as shown in the following code:

AViewWindow: :AViewWindow(unsigned Tong windowlId)
: IFrameWindow(windowlId,
IFrameWindow: :defaultStyle() |
IFrameWindow: :menuBar) ,
title(this, "View Port Example"),
viewPort (WID_VIEWPORT, this,this, IRectangle()),
canvas (WID_CANVAS, &viewPort, &viewPort,
IRectangle(5,15, 410, 660)),
text (WID_TEXT, &canvas, &canvas,
IRectangle(10, 360, 400, 410)),
mlel(WID_MLE1, &canvas, &canvas,
IRectangle(10,10, 400, 149)),
mle2 (WID_MLE2, &canvas, &canvas,
IRectangle(10, 160, 400, 349))

viewPort.setBackgroundColor(IColor(199, 212, 204));
setClient (&viewPort);

text.setText("Enter some data into the MLE, please");
commandHandler = new ACommandHandler(this);
commandHandler->handleEventsFor(this);
sizeTo(ISize(400,500));

show();

}

3. Handle events, as follows:

/************************************************************

* Class AViewWindow :: moveHoriz *
************************************************************/
AViewWindow & AViewWindow :: moveHoriz()
{

viewPort.scrollViewHorizontallyTo(200);

return(*this);
R R Rt 2 A e E o E *kk
* Class AViewWindow :: moveVert *
************************************************************/
AViewWindow & AViewWindow :: moveVert()

viewPort.scrollViewVerticallyTo(200);

return(*this);

/************************************************************
* Class ACommandHandler :: ACommandHandler *

************************************************************/
ACommandHandler: :ACommandHandler (AViewWindow #*viewWindow)

{
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view = viewWindow;
5************************************************************
* Class ACommandHandler :: command *
************************************************************/
bool ACommandHandler::command(ICommandEvent & cmdEvent)
{
bool eventProcessed(true);
// Identify the event
switch (cmdEvent.commandId())
{
case ID_HORIZ:
view->moveHoriz();
break;
case ID_VERT:
view->moveVert();
break;
default:
eventProcessed = false;
}

return true;

}

The following figure shows the view port created with the preceding code.

1 ¥iew Port Example [ (O] %]

Scroll Menu

Enter some data into the MLE, please

4 sl

You can find the source to this example in the following files:

* vpl.cpp
* vplh

* vplhpp

* vplrc
RELATED CONCEPTS
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['View Parts” on page 193

I’(’hapfpr 3. Events and Event Handlers” on page 149

RELATED TASKS

View Port Example

File: vpl.cpp

#include "vpl.h"
#include "vpl.hpp"

#include <icoordsy.hpp>
R R Rt 2 T R a2 T T

* main *
* - Application entry point. *
************************************************************/
int main()

ICoordinateSystem: :setApplicationOrientation(
ICoordinateSystem: :kOriginLowerLeft);

AViewlWindow viewWindow(WID_MAIN);

IApplication::current().run();

return 0;
/************************************************************
* Class AViewWindow :: AViewWindow *

************************************************************/

AViewWindow: :AViewWindow(unsigned long windowlId)
: IFrameWindow(windowId,
IFrameWindow: :defaultStyle() |
IFrameWindow: :menuBar),
title(this, "View Port Example"),
viewPort (WID VIEWPORT, this,this, IRectangle()),
canvas (WID_CANVAS, &viewPort, &viewPort,
IRectangle(5,15, 410, 660)),
text (WID_TEXT, &canvas, &canvas,
IRectangle(10, 360, 400, 410)),
mlel(WID_MLE1, &canvas, &canvas,
IRectangle(10,10, 400, 149)),
mle2(WID_MLE2, &canvas, &canvas,
IRectangle(10, 160, 400, 349))

viewPort.setBackgroundColor(IColor(199, 212, 204));
setClient (&viewPort);

text.setText("Enter some data into the MLE, please");
commandHandler = new ACommandHandler(this);
commandHandler->handleEventsFor(this);
sizeTo(ISize(400,500));

show();
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}

/************************************************************
* Class AViewWindow :: ~AViewWindow *
************************************************************/
AViewWindow:: AViewWindow()
{ commandHandler->stopHandlingEventsFor(this);

delete commandHandler;

}

/************************************************************
* Class AViewWindow :: moveHoriz *
************************************************************/
AViewWindow & AViewWindow :: moveHoriz()

viewPort.scrollViewHorizontallyTo(200);

return(*this);
/************************************************************
* Class AViewWindow :: moveVert *
************************************************************/
AViewWindow & AViewWindow :: moveVert()

viewPort.scrollViewVerticallyTo(200);

return(*this);

}

/************************************************************
* Class ACommandHandler :: ACommandHandler *
************************************************************/
ACommandHandler: :ACommandHandler (AViewWindow *viewWindow)

view = viewWindow;
/************************************************************
* Class ACommandHandler :: command *
************************************************************/
bool ACommandHandler::command(ICommandEvent & cmdEvent)

bool eventProcessed(true);

// Identify the event

switch (cmdEvent.commandId())

case ID_HORIZ:
view->moveHoriz();
break;

case ID_VERT:
view->moveVert();
break;

default:

eventProcessed = false;

}

return true;

}

RELATED CONCEPTS

INT; ”

4 . ”

4 ”

RELATED TASKS

[‘Create a View Port” on page 193

s . ”

4! 17
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Tila. . ’”

Tila. . ”

File: vpl.h

#ifndef VIEWPORT H_
#define _VIEWPORT H_

/************************************************************

* Window IDs *
************************************************************/
#define WID_MAIN 0x1000

#define WID_VIEWPORT 0x1010

#define WID_CANVAS 0x1020

#define WID_TEXT 0x1030

#define WID_MLE1 0x1040

#define WID_MLE2 0x1050
/************************************************************
* Menu IDs *
************************************************************/
#define ID_MENU 0x2000

#define ID_HORIZ 0x2002

#define ID_VERT 0x2003

#endif

RELATED CONCEPTS

INT ”

7 . 7

7 ”

RELATED TASKS

[‘Create a View Part” an page 193

7 . ”

[‘Task and Qamp]pq Cross-Reference Table” on page 444

RELATED REFERENCES

G la. : ”

Tila. . ’”

[‘File: radio.rc” on page 111

File: vpl.hpp

#ifndef _VIEWPORT_

#define _VIEWPORT_

#include <iframe.hpp>

#include <icmdhdr.hpp>

#include <iapp.hpp>

#include <ititle.hpp>

#include <imle.hpp>

#include <istattxt.hpp>

#include <icanvas.hpp>

#include <ivport.hpp>

// Forward declarations:

class IFrameWindow;

class AViewWindow;

class ICommandHandler;
/************************************************************
* Class ACommandHandler *
************************************************************/
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class ACommandHandler : public ICommandHandler
{
public:
ACommandHandler (AViewWindow *viewWindow)
protected:
virtual bool command(ICommandEvent& cmdEvent);
private:
AViewWindow *view;
1
/************************************************************
* Class AViewWindow *
************************************************************/
class AViewWindow : public IFrameWindow

{
public:
AViewWindow(unsigned Tong windowId);
AViewWindow();
AViewWindow & moveHoriz();
AViewWindow & moveVert();
private:
ITitle title;
IViewPort viewPort;
ICanvas canvas;
IStaticText text;
IMultiLineEdit mlel;
IMultiLineEdit mle2;
ACommandHandler * commandHandler;
1
#endif

RELATED CONCEPTS

INT; ”

U . ”

4 ”

RELATED TASKS

[‘Create a View Port” on page 193

% . 7

[‘Task and QQmplPQ Cross-Reference Table” on page 444

RELATED REFEREMNCES

G . ”

G P . ”

G . ’”

File: vpl.rc
L_win_|

This is a Windows resource script file:

#include "vpl.h"
WID_MAIN MENUEX

BEGIN
POPUP "&Scroll Menu" , ID_MENU
BEGIN
MENUITEM "&HorizontalShift" , ID_HORIZ
MENUITEM "&VerticalShift" , ID_VERT
END
END
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b 05/2 |
This is an AIX or OS/2 resource script file:

#include "vpl.h"
MENU WID_MAIN

BEGIN )
SUBMENU "“Scroll Menu" , ID_MENU
BEGIN )
MENUITEM " HorizontalShift" , ID_HORIZ
MENUITEM "“VerticalShift" , ID_VERT
END
END

RELATED COMNCEPTS

AVA ”

4 . 1”7

4 ”

RELATED TASKS

[‘Create a View Port” on page 193

G : ”

4 ”

RELATED REFERENCES

Tila. . ”

ila. : ”

Eila. . ”

Drawing Canvases

200

The IDrawingCanvas class is a control class that provides support for drawing
graphic objects.

Behavior and Characteristics

The drawing canvas contains an IGraphicGroup to which you can add graphic
objects. By default, Open Class Library attaches a paint handler to the drawing
canvas. When paint events occur, the paint handler sets the clip region to the
drawing canvas’ update region and iterates through the graphic objects in the
IGraphicGroup, redrawing the graphic objects necessary to update the window. If
you do not add graphic objects to the IGraphicGroup, the drawing canvas simply
paints the window using the current background color.

To add graphic objects to a drawing canvas, create an IGraphicGroup object and
call IViewPort::setGraphicGroup. You can easily change the objects drawn in the
drawing canvas by changing the IGraphicGroup object.

If you want to use your own paint handler instead of the drawing canvas’ default
paint handler, construct the IDrawingCanvas object without the
useDefaultPaintHandler style.

If the user resizes the drawing canvas smaller, it does not repaint. If your
application requires the drawing canvas to repaint in this case, use the
IResizeHandler class to calll the refresh member function.
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Like the ICanvas class, the IDrawingCanvas class does not position or size child
windows. All drawing will be done underneath any child windows.

Graphic Contexts

You have the option of setting the graphic context, or the drawing port, that the
drawing canvas will use when drawing the graphic objects contained in the
IGraphicGroup object. By changing graphic contexts, you can change the
appearance of the graphic objects or the device on which they are rendered. (You
would use the setGrafPort member function to do this.)

RELATED CONCEPTS
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Chapter 14. Notebooks

A notebook control is a visual component that organizes related information on
individual “pages” so that a user can find and display that information. It
simulates a real notebook and provides the user with a recognizable visual
component. Users select and display pages using a mouse or the keyboard. Your
application can specify different colors, sizes, and orientations for its notebooks,
but the underlying function of the control remains the same.

The INotebook class supports both a Presentation Manager-compatible notebook
control and a Windows tab control. The PM-compatible version allows code using
INotebook to be shared easily between OS/2 and Windows. However, the look and
feel of the notebook control on Windows will not match the look and feel of other
applications.

Use INotebook if you might port your code across different platforms since the
ITabControl class is not available on AIX.

A notebook generally contains the following components:

Component Description

Page window area The notebook reserves the client area to
display the application window.

Binding You may choose to display your notebook
with either a spiral binding or a solid
binding. This ornamental feature visually
depicts the spine of your notebook.

The Windows tab control contains no
binding area. Windows ignores any binding
settings.

Back pages The back pages are the recessed edges that
give the notebook a three-dimensional look.

The Windows tab control contains no back
pages area. Windows ignores any back
pages settings.

Page buttons The page buttons allow the user to move
through the pages of the notebook one page
at a time. The notebook positions the page
buttons on the corner where the back pages
intersect.
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Component

Description

Major tabs

The major tabs let the user move quickly
through the sections of the notebook. You
may orient the major tabs along any edge of
the notebook. The INotebook class will put
the binding on the opposite edge. You may
also change the shape of the tabs.

The Windows tab control ignores shape
settings and tab orientation. It only supports
rounded tabs positioned at the top of the
control. The Windows tab control supports
multiple rows of tabs; this style keeps all
tabs visible to the user.

Minor tabs

The minor tabs permit the user to move
within a major tab section of a notebook.
The notebook places the minor tabs along
the back page edge that does not already
hold the major tabs.

The Windows tab control does not support

minor tabs. As a result, the INotebook class
converts all pages in a notebook with minor
tabs or no tabs to pages with major tabs.

Status area

The status area displays a text string about
the current page. The notebook positions the
status area on the same line as the page
buttons.

The Windows tab control contains no status
area. Windows ignores any status area
settings.

RELATED CONCEPTS
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Using the Default Notebook Styles

You can specify notebook styles during notebook creation to define the look and
feel of the notebook, or you can use the default notebook styles provided by the
Open Class Library. The default notebook styles are the following:
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Style

Description

INotebook::backPagesBottomRight

Simulates recessed pages along the right and
bottom edges of the notebook. This function
is ignored in the Windows tab control
implementation.

INotebook::majorTabsRight

Places major tabs on the right side of the
notebook. For the Windows tab control, all
tabs are minor and are at the top of the
control.

INotebook::solidBinding

Binding is solid. This function is ignored in
the Windows tab control implementation.

INotebook::squareTabs

Tabs are square-shaped in the
PM-compatible control, rounded in the
Windows tab control.

INotebook::statusTextLeft

Status text is leftjustified. This function is
ignored in the Windows tab control
implementation.

INotebook:tabTextCenter

Tab text is centered.

IWindow::visible

Notebook is visible.

The following figure shows the appearance of the Windows native notebook
control created using the default notebook styles. This notebook is from the

Notebook Sample.

& Notebook Sample

fpr oH H
Figies

The next figure shows the appearance of the PM-compatible notebook control
created using the default notebook styles and INotebook::pmCompatible. This
notebook is also from the Notebook Sample.
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The notebook control resembles a real notebook in its general appearance. For
example, the notebook has a binding that, along with recessed pages on the right
and bottom edges, gives the notebook a three-dimensional appearance. The
binding is solid and placed on the left side, using the default INotebook styles
backPagesBottomRight and solidBinding.

In the bottom right corner of the notebook are the page buttons. These buttons are
for bringing one page of the notebook into view at a time. They are a standard
component provided with every notebook. Your application can change the default
width and height of the page buttons using INotebook::setPageButtonSize.
However, you cannot query the size of the page buttons.

Selecting the forward page button (the arrow pointing to the right) causes the next
page to be displayed; selecting the backward page button (the arrow pointing to the
left) causes the previous page to be displayed.

To the left of the page buttons when using the default notebook style is the status
line, which enables your application to provide information to the user about the
page currently displayed. The notebook does not supply any default text for the
status line. You are responsible for using INotebook::PageSettings::setStatusText or
INotebook::setStatusText to associate a text string with the status line of each page.
By default, the text in the status line is leftjustified.

The page buttons are always located in the corner where the recessed edges of the
notebook intersect. These recessed edges are called the back pages. The default
notebook’s back pages intersect in the bottom right corner, which means the
recessed pages are on the bottom and right edges.

The back pages are important because their intersection determines where the
major tabs can be placed, which in turn determines the placement of the binding
and the minor tabs. You can use major and minor tabs to organize related pages
into sections; minor tabs define subsections within major tab sections. The content
of each section has a common theme, which is represented to the user by a tabbed
divider, similar to a tabbed page in a notebook.

The default style, INotebook::majorTabsRight, specifies that major tabs, if used, are
placed on the right side of the notebook. This is the default placement when the
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back pages intersect at the bottom right corner of the notebook. The binding is
located on the left because it is always located on the opposite side of the notebook
from the major tabs.

Minor tabs are always placed perpendicular to the major tabs, based on the
intersection of the back pages and the major tab placement.

Minor tabs are displayed only as the associated major tab page is selected or if the
notebook has no major tab pages.

The default shape of the tabs used on notebook divider pages is square. You can
change the default width and height of the major and minor tabs using
INotebook::setMajorTabSize and INotebook::setMinorTabSize, respectively.

A notebook tab may contain either text or a bitmap. You can place text on a tab
using INotebook::PageSettings::setTabText or INotebook::setTabText. Use
INotebook::PageSettings::setTabBitmap or INotebook::setTabBitmap to place a
bitmap on a tab. You cannot position a bitmap on a tab using the default support
because the bitmap stretches to fill the rectangular area of the tab. However, you
may use the owner draw support to control the positioning and drawing of the
bitmap on a tab.

[ _WIN_|
The Windows tab control has the following behavior:

* The INotebook’s implementation of the Windows tab control only supports
major tab pages. However, it converts all minor and non-tab pages in your
existing application to major tab pages. The placement of the major tabs is at the
top of the control and their shape is rounded. Tab orientation and shape settings
are ignored. The Windows tab control only supports rounded major tabs with
their orientation limited to the top of the control. Tab text alignment for the
Windows tab control is left. Tab text alignment settings are ignored.

* The Windows tab control automatically sizes the tabs, unless you specify a size
via INotebook::setMajorTabSize.

* The Windows tab control allows both a bitmap and text on the same tab. The
capability to set both a bitmap and text on the same tab is supported by the
INotebook class.

* The Windows tab control supports multiple rows of tabs that keep all of the tabs
visible to the user. Specify the notebook style, INotebook::allTabsVisible, during
INotebook construction to enable multiple row tab support.

* The Windows tab control supports owner drawing of the tabs. However, you
must specify the notebook style, INotebook::handleDrawTabs, during INotebook
construction to enable the owner draw support. The owner-drawn tabs must all
be the same width.

* The Windows tab control contains no binding or back pages area. The
INotebook’s implementation of this control ignores the binding and back pages
settings.

* The Windows tab control contains no status text line. The INotebook’s
implementation of this control ignores the status text and text alignment settings.

* The Windows tab control contains no page buttons. The INotebook’s
implementation of this control ignores the page button settings.

* The Windows tab control does not provide color support APIs. All tab control
colors are based upon the default system colors. The INotebook’s
implementation of this control ignores the color settings.
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Create a Notebook

Use the INotebook class to create and manage the notebook control window. You
can create an object of this class using one of the following constructors:

INotebook( unsigned long windowld,
IWindow* parent,
IWindow* owner,
const IRectangle& initial = IRectangle(),
const Style& style = defaultStyle() );

INotebook( unsigned long windowld,
IWindow* parentAndOwner );

INotebook( const IWindowHandle& handle );

Only the first of the three constructors creates a new notebook control. This
constructor accepts a numeric identifier for the notebook, a pointer to a window
object for its parent window, and a pointer to a window object for its owner
window. You can optionally specify the position, size, and styles of the notebook.

The next two constructors wrap an existing notebook control. The first of these two
constructors is designed to wrap a notebook control that is loaded as a dialog
resource. It accepts a numeric identifier for the notebook, and a pointer to a
window object for its parent and owner window. The last of these two constructors
is designed to wrap an existing notebook control. It accepts the existing notebook’s
window handle.

Version 6 of the Hello World application creates a notebook as a private data
member, helloSettingsNotebook, from a derived IFrameWindow class, called
ANotebookWindow. The helToSettingsNotebook object is initialized on the
ANotebookWindow constructor using the following INotebook constructor from the
anotebw6.cpp file:
ANotebookWindow :: ANotebookWindow(unsigned long windowId,
AHelloWindow * ownerlnd)
: IFrameWindow(windowId, IWindow::desktopWindow(),

ownerWnd, IRectangle(),
classDefaultStyle |
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dialogBackground |
dialogBorder)
, helloSettingsNotebook (WND_NOTEBOOK, this, this)
/] ...
{
/] ...
}

This constructor creates the notebook as a child window of the ANotebookWindow
object and uses the default style.

The following figure shows the Hello World version 6 notebook control:

Hello World Settings Not... HB

Earth DatefTime
Earth Window Settings

Star Settings
[~ Twinkle [v Bright

Atmosphere Layers
] 1 2 3

Earth Color
& Cyan " White
" Green C Yellow

Apply i Heset i Close i
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Specify Notebook Styles

You can specify notebook styles during notebook creation to define the look and
feel of the notebook. The Open Class Library provides notebook styles so that your
application can specify or change the notebook’s styles.

When you specify an INotebook style on the notebook constructor, ensure that no
conflicts occur. Many of the style choices are not independent from one another.

If you specify more than one style bit, you must use a bitwise OR operator (I) to
combine them.
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If you want to specify notebook styles other than the default when you are
creating a notebook, create an object of the INotebook class, initialize it, and pass a
reference to it on the constructor that accepts a style parameter. For example in the
Notebook Sample .cpp file, we do the following:

ABitmapNotebook :: ABitmapNotebook(unsigned long windowId)

:IFrameWindow (windowId)
,reslib()
,tabSize(50,50)
,tabl(reslib.loadBitmap(BM_PAGEl, tabSize))
,tab2(reslib.loadBitmap(BM_PAGE2, tabSize))
,tab3(reslib.loadBitmap(BM_PAGE3, tabSize))
,tab4(reslib.loadBitmap(BM_PAGE4, tabSize))
,notebook( WND_NB, this, this, IRectangle()

, INotebook::defaultStyle()

& INotebook::majorTabsRight

INotebook: :majorTabsBottom
INotebook: :spiralBinding)
,viewportl(WND_VP1, &notebook, &notebook)
,viewport2 (WND_VP2, &notebook, &notebook)
,viewport3(WND_VP3, &notebook, &notebook)
,viewport4 (WND_VP4, &notebook, &notebook)
,bitmapl(BM_PAGE1l, &viewportl, &viewportl, BM_PAGE1)
,bitmap2 (BM_PAGE2, &viewport2, &viewport2, BM_PAGE2)
,bitmap3(BM_PAGE3, &viewport3, &viewport3, BM_PAGE3)
,bitmap4 (BM_PAGE4, &viewport4, &viewportd, BM_PAGE4)
{

/...
}

The notebook created using the preceding statements has a spiral binding and tabs
on the bottom:

&4 Notebook Sample

1ttt ot

Taj Mahal

You can create a notebook, specify its style, and change the size of major tabs and
minor tabs with the following statements:

INotebook

*pnoteBook = new INotebook( ID_NOTEBOOK,
this,
this,

IRectangle(),
(INotebook::spiralBinding |
INotebook: :backPagesTopRight |
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INotebook: :majorTabsRight

INotebook: :statusTextLeft

IWindow::visible) );
pnoteBook->setMajorTabSize( ISize( 60, 30 ) );
pnoteBook->setMinorTabSize( ISize( 80, 40 ) );

The notebook created using the preceding statements has a spiral binding, back
pages on the right and top edges, major tabs on the right, status text that is
left-justified, and is visible.

If you do not code the style on the first constructor, the static function,
INotebook::defaultStyle determines the style. Initially, this function returns the
default style, INotebook::classDefaultStyle. Use the function
INotebook::setDefaultStyle to change the notebook’s default style setting.

Once you create your notebook, you can change the various styles using member

functions provided by INotebook that change the binding, orientation, tab shape,
and tab text alignment of the notebook.
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Add Pages to the Notebook

A page setting object lets the user change and set information about pages in a
notebook. Use the INotebook::PageSettings and INotebook::PageSettings:: Attribute
classes to create each page of the notebook.

Use the nested class INotebook::PageSettings to describe the characteristics of a
notebook page before you add it to the notebook. An INotebook::PageSettings
object defines page attributes like the use of major or minor tabs, automatic sizing
behavior, the text or bitmap for the tabs, and the text for the status area.

Use INotebook::PageSettings::Attribute to specify the attributes of a page. This
class is similar to a style class and has constant values defined for its values.

When inserting new pages into a notebook, carefully consider how your user will
expect those pages to be organized. For an existing notebook especially, the
underlying hierarchy must be observed when inserting new pages to provide
efficient organization and navigation through the information contained in the
notebook.

Use the following list of add functions to insert new pages into the notebook:
* INotebook::addFirstPage()
* INotebook::addLastPage()
* INotebook::addPageAfter()
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* INotebook::addPageBefore()

All of these functions contain an optional parameter, pageWindow, that you can
use to specify a page window to associate to a notebook page. A page window is an
application window that you associate with a page of a notebook.

After a page is inserted into a notebook, you must facilitate the display of the
information for this page when it is brought to the front of the notebook. The
notebook provides a top page area in which the application can display page
windows for the topmost page. For each inserted page, the application must
associate the handle of a page window that is to be invalidated when the page is
brought to the top of the book. You can associate the same handle with different

pages.

The page window may be an IFrameWindow that you create from a dialog
template, or it may be one of the ICanvas derived classes. You can associate a page
window to a page of a notebook when you add the page to the notebook, or you
can specify it later using INotebook::setWindow(). You determine the best time to
associate your application window, immediately or delayed, based upon the
resource requirements of your notebook.

You can define page windows using different window types, but we recommend
using one of the canvas classes. When using a canvas class for your notebook
page, you may need to set the size of the pages as in the following example:

pagel.sizeTo( pagel.minimumSize() );

Use IPageHandle to identify a page once it is in the notebook. An IPageHandle is a
wrapper class for the numeric identifier assigned to a page when you add it to the
notebook. You use IPageHandle on most operations affecting the characteristics of
the page and to remove the page from the notebook.

The following sample comes from the Hello World version 6 anotebw6.cpp file:

ANotebookWindow :: ANotebookWindow(unsigned long windowld,
AHelloWindow * ownerWnd)
/] ...
{
/...
// Create the notebook page settings with attributes for a
// major tab and automatic page size.
// Set tab text to the Earth tab text from the resource
// file.
// Use the earthPage canvas and the notebook settings to
// add a page to the beginning of the notebook.
// Reset the tab text to the date and time tab text from
// the resource file.
// Use the dateTimePage canvas and the notebook settings
// to add a page to the end of the notebook.
// The Motif release of the User Interface Class Library
// automatically sizes the major tab. For other releases,
// manually resize the tabs.
INotebook: :PageSettings
helloSettings (INotebook::PageSettings: :majorTab|
INotebook: :PageSettings::autoPageSize);
helloSettings.setTabText(IResourceld(STR_EARTHTAB));
helloSettingsNotebook.addFirstPage(helloSettings,&earthPage);
helloSettings.setTabText (IResourceld(STR_DATETIMETAB));
helloSettingsNotebook.addLastPage(helloSettings,&dateTimePage);
/]l ...
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Each notebook page window, in this case, is a multicell canvas. Hello World
version 6 creates a PageSettings object, helloSettings, to contain the specifications
for each notebook page. The object is created with the
INotebook::PageSettings::Attributes that specify major tabs and automatic page
sizing. You use this PageSettings object to set the text in the tabs with the
setTabText() member function.

To create the first page, use INotebook::addFirstPage() function. This function takes
a PageSettings object and the page window that you want to associate with this
page. The Hello World Version 6 sample uses helloSettings for the PageSettings
object, and a reference to earthPage as the page window, to create its first page.

To create the next page, use INotebook::addLastPage(). If you wanted to add more

pages to Hello World version 6, use addLastPage() again to append pages to the
end of the notebook.
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Remove Notebook Pages

You can remove pages from the notebook by supplying the IPageHandle that was
returned when the page was created.
Use the following INotebook functions to remove notebook pages:

removePage
Accepts a handle directly or determines the handle from an instance of an
INotebook::Cursor.

removeAllPages
Removes multiple pages of a notebook.

removeTabSection
Removes the pages associated with a major or minor tab section.
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Change Notebook Colors

Your application can tailor the color of almost any part of the notebook. Use the
various color functions to change the colors of a notebook.

When you change the color in a control area, the presentation system passes this
color change request to all the children of the control. This causes a child window
with the same color control area to change to the new specified color if its control
area has not been explicitly set. Therefore, changing colors in the notebook can
cause changes to the page windows on the notebook.

Use the following INotebook functions to change the notebook’s color:
* setPageBackgroundColor()

* setMajorTabBackgroundColor()

* setMinorTabBackgroundColor()

* setMajorTabForegroundColor()

* setMinorTabForegroundColor()

* setBackgroundColor()

* setForegroundColor()
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Tab Controls

The ITabControl class gives you another option to implement a notebook-like
dialog. It creates a tab control similar to the native Windows tab control.

L _AIX |
AIX does not support the ITabControl class.

The OS/2 Warp 4 operating system supports the ITabControl class, but not OS/2
Warp Server 4. This control uses the BKS_TABBEDDIALOG style on the PM
notebook.
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A tab control is a window that appears as a stack of tabbed pages (the tabs located
at the top of the pages) with an set of optional push buttons.

You can use an ITabControl object as the client window of an [FrameWindow to
create a tab control dialog.

The ITabPage Class

An ITabControl object manages a set of ITabPage objects and an optional set of
IPushButton objects. You must create an ITabPage object or an object of a derived
class for each page in the tab control. A tab page is a logical representation of a
page in a tab control and has an associated page window and optional push
buttons. A tab page object is not a wrapper for a platform window as are IWindow
derived objects.

Each tab page has a style and either text or a bitmap to be displayed on the
corresponding tab in the tab control. You can specify the text and bitmap for the
tab page when constructing the ITabPage object, or by calling
ITabPage::setTabBitmap or setTabText.

In the Windows environment, tab pages can have both text and a bitmap displayed
on the tab simultaneously.

In the OS/2 environment, you can assign both text and a bitmap for a tab, but
OS/2 only displays the last item set.

Optional Push Buttons

The optional push buttons in the tab control appear in a button area below the tab
pages, or, in the OS/2 environment, the button area can optionally appear above
the tab pages. You can specify buttons on a per page basis as well as specifying a
set of common buttons. ITabControl displays the set of common buttons whenever
the top page has no page specific buttons. You must manage common buttons via
ITabControl member functions and manage page specific buttons via ITabPage
member functions.

You can add one of the five predefined push buttons provided by the EButton
enumeration as common or page specific buttons. You can use the same buttons in
multiple page button sequences as well as the common button sequence. This
allows maximum flexibility in tailoring the buttons that appear as the user selects
each tab page. For example, one tab page may have OK, Cancel, and Help buttons
while all other pages have OK, Default, Cancel, and Help buttons. You would add
the OK, Default, Cancel, and Help buttons as common push buttons and add the
OK, Cancel, and Help buttons as page push buttons for the unique page.

You can also create your own IPushButton objects for use as tab control buttons.
You must use the window returned by ITabControl::buttonParent as the parent and
owner of any [PushButton objects you construct for use as either common buttons
or page buttons.
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Command Handling

To process the command events generated by tab control buttons, attach a handler
derived from ICommandHandler to the tab control or a window in its owner
window chain.
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Create a Tab Control

The ITabControl class gives you another option to implement a settings or
properties dialog. ITabControl creates a window that appears as a stack of tabbed
pages with an optional button area.

For OS/2, this control uses the BKS_TABBEDDIALOG style on the PM notebook.
On the Windows operating system, this is the native tab control with some
additional drawing to emulate the Windows property sheet.

You can use an ITabControl object as the client of an IFrameWindow to create a tab
control dialog.

An ITabControl object manages a set of ITabPage objects and an optional set of
IPushButton objects. You must create an ITabPage object or an object of a derived
class for each page in the tab control. A tab page is a logical representation of a
page in a tab control and has an associated page window and optional push
buttons. A tab page object is not a wrapper for a platform window as are IWindow
derived objects.

Each tab page has a style and either text or a bitmap to be displayed on the
corresponding tab in the tab control. You can specify the text and bitmap for the
tab page during ITabPage construction or by using one of the ITabPage Tab Text &
Bitmap member functions. In the Windows environment, tab pages can have both
text and a bitmap displayed on the tab simultaneously. In the OS/2 environment,
you can assign both text and a bitmap for a tab, but only the last item set is
displayed.

The optional push buttons in the tab control appear in a button area below the tab
pages, or, in the OS/2 environment, the button area can optionally appear above
the tab pages. You can specify buttons on a per page basis as well as specifying a
set of common buttons. ITabControl displays the set of common buttons whenever
the top page has no page specific buttons. You must manage common buttons via
ITabControl member functions and manage page specific buttons via ITabPage
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member functions. To process the command events generated by tab control
buttons, create a handler of an ICommandHandler derived class and attach it to
either the tab control or frame window.

You can add one of the five predefined push buttons provided by the EButton
enumeration as common or page specific buttons. You can use the same buttons in
multiple page button sequences as well as the common button sequence. This
allows maximum flexibility in tailoring the buttons that appear as the user selects
each tab page. For example, one tab page may have Ok, Cancel, and Help buttons
while all other pages have Ok, Default, Cancel, and Help buttons. You would add
the Ok, Default, Cancel, and Help buttons as common push buttons and add the
Ok, Cancel, and Help buttons as page push buttons for the unique page.

You can also create your own IPushButton objects for use as tab control buttons.
You must use the window returned by buttonParent as the parent of any
IPushButton objects you construct for use as either common buttons or page
buttons.

To process the command events generated by tab control buttons, you must attach
a handler derived from ICommandHandler to the tab control or frame window.

In the following sample, from the Tab Control Sample, TabTest is our main
window class. An ITabControl object is constructed and set as the frame window’s
client. Three different ITabPage derived objects are constructed. These three tab
pages are then added to the tab control. Help is initialized for the application and
a command handler is constructed and attached to the tab control to handle
command events from the tab control push buttons.

The following code is from tabctl.cpp:

TabTest :: TabTest( unsigned long windowld )
: IFrameWindow( windowId
,classDefaultStyle
shel1Position
dialogBackground
dialogBorder)
, tabControl( WND_TABCONTROL,
this,
this,
IRectangle(),
ITabControl::defaultStyle()
| ITabControl::buttons )
, enrollPage( this )
, dataPage( this )
,» helpWindow( HELP_TABLE,
this )
, tabCommandHandler( this )

// Add the three tab pages to the tab control.
tabControl.addLastPage( &enrollPage );
tabControl.addLastPage( &dataPage );
tabControl.addLastPage( &photoPage );

// Add three common buttons to the tab control.

// These push buttons are displayed for pages which
// don't have any page buttons set.
tabControl.addCommonButton( ITabControl::k0k, true );
tabControl.addCommonButton( ITabControl::kCancel );
tabControl.addCommonButton( ITabControl::kHelp );

// Set the application icon.

// Set the tab control as the frame's client window.
// Size the client area to the tab control's minimum size
// Size the frame window to the client size.
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setIcon( WND_MAIN );
setClient( &tabControl );
IRectangle clientRect = clientRectFor( rect() );
clientRect.sizeTo( tabControl.minimumSize() );
moveSizeToClient( clientRect );
// Start handling command events from the tab control
// buttons. You can attach the command handler to either
// the tab control or the frame. It is attached to the tab
// control here.
tabCommandHandler.handleEventsFor( &tabControl );
// Add the help library to the help window using
// addLibraries(). Set the help window title from a
// string in the resource file.
try
{
helpWindow.addLibraries( "tabctl.hlp" );
helpWindow.setTitle( STR_HTITLE );

1
catch( ... )
{

IMessageBox

msgBox( this );

msgBox.setTitle( STR_HELP_NOT_FOUND_TITLE );

msgBox.show( STR_HELP_NOT_FOUND, IMessageBox::information );
}

}

In the tabctlhpp, we define our class as follows:

class TabTest : public IFrameWindow
{
public:
// Constructor
// - constructs the object with a window ID
TabTest( unsigned long windowld );
// Destructor
virtual
TabTest( ) { };
// Accessors
// - These functions provide a means of getting and
// settings the accessible attributes of instances
// of this class:
// sponsor - Returns the name of the sponsor.
// setSponsor - Sets the name of the sponsor.
// cheetahIndex - Returns the selected cheetah index
// from enroll page
IString
sponsor( ) const;
TabTest
&setSponsor( const IString& currentSponsor );
unsigned Tong
cheetahIndex( ) const;
private:
ITabControl
tabControl;
Enrol1Page
enrollPage;
DataPage
dataPage;
PhotoPage
photoPage;
TabCommandHandler
tabCommandHandler;
IHeTpWindow
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helpWindow;
IString
sponsorName;

}s

We then go on to define and implement our accesor functions and various pages.
The tab control uses delayed page window construction to allow for a user’s
choice. They are constructed only when needed by the application. Each page can
contain a variety of controls.

RELATED CONCEPTS

’ ”

4 ”

4 . ”

4 ”

RELATED TASKS

G ”

4 ”

G : 77

4 Z

Create an OS/2 Warp 4.0 Style Notebook

You cannot create an OS/2 Warp 4.0 style notebook directly using the INotebook
class, but you can create a notebook with this style (using WinCreateWindow) and
construct an INotebook object for it. The following example illustrates this method:
/******************************************************************************

* Merlin Notebook Sample Program: This program creates a Merlin style

notebook as a client window. The notebook is created via WinCreateWindow

*
*
and an object is then constructed for it using an INotebook wrapper *
constructor. The 0S/2 Warp 4.0 Toolkit must be installed in order to *
*
/

* Ok X X

implement this sample.
kkhkkkkhkkhkhkkhkhkkhhkkhkhkkhhkkhhkhkhhkhkhkkhhkkhhkkhhkhkhkkhhkkhhkkhhkhkhkkhkhkkhhkhkhhkkhkkhkhkkhkhkhkkhhkhkkhkkkhkkkx
extern "C" {
#define INCL_WIN
#define INCL_WINSTDBOOK
#include <os2.h>
}
#include <iapp.hpp>
#include <inotebk.hpp>
#include <iframe.hpp>
#include <istattxt.hpp>
#define WND_MAIN 1000
#define WND_NB 10