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About This Book

This book provides information and sample code to enable you to write applications that use
the Presentation Manager (PM) functions, messages and data structures in the application
programming interface of the OS/2 operating system.

Who Should Read This Book

This book is intended for application programmers who want to develop programs that use
the Presentation Manager programming interface. This guide iniroduces the advanced topics
of PM.

How This Book Is Organized

All chapters of this book, except the Introduction, are divided into nine main sections:

About the topic
Covers advanced concepts, terminology, and general information about the topic.
Using the topic

Introduces many of the functions, messages, data structures, and standard controls
related to the topic and provides examples in the form of sample code fragments.

Graphical User Interface Support for the topic

Describes the navigation techniques (pomtlng device and keyboard support) used in the
topic.

Enhancing the topic Performance and Effectiveness

Describes various enhancement technigues that enable you to fine-tune your
application’s use of the topic.

Functions

Provides details of the interfaces for the functions covered in the chapter topic.
Window Messages

Provides details of the interfaces for the window messages related to the chapter topic.
Notification Messages

Provides details of the interfaces for the notification messages described in the chapter
topic.

Data Structures

Provides details of the data structures related to the chapter topic.
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e Summary

Provides a brief description of each of the functions, window messages, notification
messages, notification codes, data structures, and standard controls covered in the
chapter.

There are also sample applications available with the Developer’s Toolkit for OS/2 Version 3.
You may find it useful to execute the samples and examine the C files, resource files,
makefiles, and other files provided by the toolkit.

For information on how to compile and link your programs, refer to the compiler publications
for the programming language you are using.

Prerequisite Publications

This guide is intended for application designers and programmers who are familiar with the
following:

¢ Information contained in the Control Program Programming Guide
¢ Information contained in the Presentation Manager Programming Guide - The Basics
¢ C Programming Language

Programming experience on a multitasking operating system also would be helpful.

Related Publications

The following diagram provides an overview of the OS/2 Version 3 Technical Library.

Books can be ordered by calling toll free 1-800-342-6672 weekdays between 8:00 a.m. and
8:00 p.m. (EST). In Canada, call 1-800-465-4234.
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Chapter 1. Introduction

Presentation Manager* (PM*) provides a message-based, event-driven, graphical user
interface for the Operating System/2* (O0S/2*) environment. The advanced features of PM
are:

e Atom tables

Container controls
Combination-box controls
Direct Manipulation
Dynamic data exchange
File dialog controls

Font dialog controls
Hooks

Multiple-line entry field controls
Notebook controls

Slider controls

Spin button controls

e Static controls

¢ Value set controls.

PM enables programmers to build applications that conform to Systems Application
Architecture* (SAA*) guidelines. For more information on SAA requirements, see the
Systems Application Architecture: Common User Access* (CUA*) Guide to User Interface
Design and the Systems Application Architecture: Common User Access Advanced Interface
Design Reference.

The advanced concepts of PM are described as follows:

Atom Tables

An atom table is an operating system mechanism that an application uses to obtain unique,
system-wide identifiers to manage strings efficiently. An application places a string, called an
atom name, into an atom table and receives a 32-bit integer value, called an atom, that the
application can use to access that string. The application can use the system atom table or
a private atom table. The system atom table is available to all applications. When an
application places a string in the system atom table, any application that has the atom name
can obtain the atom by querying the system atom table. An application can use a private
atom table to efficiently manage a large number of strings that are used only within the
application. The strings in a private atom table, and the resuiting atoms, are available only to
the application that created the table.

Combination-Box Controls

A combination box is two controls in one: an entry field and a list box. Combination-box
controls enable the user to enter data by typing in the entry field or by choosing a list in the
list box. The combination-box control automatlcally manages the interaction between the
entry field and the list box.
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Container Controls

A container control provides a way for the user to group related objects for easy access and
retrieval. The container also provides the capability to display its contents in different views.
Each view presents different information about each object. The container control window
displays and processes the user’s selection of objects. This control supports direct
manipulation of objects, enabling users to drag an object from a container window and drop it
on another object or container window.

Direct Manipulation

Direct manipulation is a protocol that enables the user to visually drag an object in a window
(the source object) and drop it on another object (the target object) in a window. This
causes an interaction, or data exhange, between two windows. The source and the target
can be the same window, different window within the same application, or windows belonging
to different applications.

Dynamic Data Exchange

The dynamic data exchange (DDE) protocol enables applications to access one another’s
data. DDE uses PM messages and shared memory to pass data among applications. Data
is passed in a mutually-agreed-upon format. An application that receives a handle to a data
object will receive a message if the data changes. The application then can indicate, by way
of a message, if it wants the changed data to be sent to it, or it can end the exchange.

File Dialog Controls

File dialog controls request file names from users and perform file-name validation.
Applications initialize fields and filter strings, and can specify modal or modeless dialog
boxes and single or multiple-file selections.

Font Dialog Controls

Font dialog controls request font definitions from users, provide preview windows, and return
font family names, point size, type style, emphasis style, and other specifications.
Applications can specify modal or modeless dialogs, color selection, and single font
selection.

Hooks

A hook is a point in a system-defined function where an application can supply additional
code that the system processes as though it were part of the function. Many operating
system functions provide points where an application can hook in its own code to enhance or
override the default processing of the function. The OS/2 operating system contains many
types of hooks, and the system maintains a separate hook list for each type of hook
supported.

Multiple-Line Entry Field Controls

A multiple-line entry (MLE) field is a sophisticated control window that enables a user to view
and edit multiple lines of text. An MLE field control gives an application the text-editing
capabilities of a simple text editor. The application can create a multiple-line entry field by
using a function or by specifying the MLE statement in a dialog-window template in a
resource-definition file. '

1-2  PM Advanced Programming Guide



Notebook Controls

The notebook control organizes access to multiple groups of controls. The overall
appearance of this control is a notebook. An application can dynamically insert or delete
pages, specify colors for different notebook areas, and resize parts of the notebook.

Slider Controls

A slider control displays a range of values and allows a user to set, display, or modify a
value by moving a slider arm. There are two types of sliders. The linear slider is
represented as a shaft along which the slider arm can be moved by the user to set a value.
The circular slider is represented as a dial with the slider arm shown as the radius of the dial.
Typically, linear sliders are used to easily set values that have familiar increments. The
circular slider control provides an analog user interface and emulates the controis of stereo
and video equipment. The application can specify different scales, sizes, and orientations for
its sliders. You can use both types of sliders in a window to create a user interface that
makes good use of available space and provides a familiar appearance to the user.

Spin Button Controls

A spin button control gives users quick access to a finite set of data by letting them select
from a scrollable ring of choices. You can also create multi-field spin buttons for those
applications in which users must select more than one value.

Static Controls

A static control is a simple text field, bit map, or icon that an application can use to label,
enclose, or separate other control windows. A static control does not accept user input or
send notification messages to its owner. The primary advantage of a static control is that it
provides a label or graphic that requires little attention from an application. At most, an
application might change the text or position of a static control.

Value Set Controls

A value set control enables a user to select one choice from a group of mutually exclusive
choices. A value set can use graphic images (bit maps or icons), as well as colors, text, and
numbers, to represent the items a user can select. Although text is supported, the purpose
of a value set control is to display choices as graphic images. The user can see the
selections instead of having to take time to read descriptions of the choices. The application
can specify different types of items, sizes, and orientations for its value sets.
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Chapter 2. Combination Box

A combination box is two controls in one: an entry field and a list box. This chapter
describes how to use combination-box controls, also called combination boxes and prompted
entry fields, to let the user choose and edit items from a list in PM applications.

About Combination-Box Controls

Combination-box controls enable the user to enter data by typing in the entry field or by
choosing from a list in the list box. Figure 2-1 shows an example of a combination box.

Figure 2-1. Combination-Box Example

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 a letter in the
entry field, the combination-box control scrolls the list box contents so that items beginning
with that letter become visible.
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Combination-Box Styles
Table 2-1 shows the combination-box styles.

Table 2-1. Combination-Box Control Styles

Style Name Description

CBS_SIMPLE Creates a simple combination box that always displays its list box. The
user can enter and edit text in the entry field or choose items from the list
box.

CBS_DROPDOWN Creates a drop-down combination box that displays its list box only if the

user clicks the drop-down icon at the right end of the entry field. The
combination-box control hides the list box when the user clicks the icon a
second time. In a drop-down combination box, the user can enter and
edit text in the entry field or choose items from the list box.

CBS_DROPDOWNLIST Creates a drop-down-list combination box that is similar to the drop-down
combination box, except that the user can choose items only from the list
box. The user cannot enter or edit text in the entry field.

For combination boxes that have the CBS_DROPDOWN or CBS_DROPDOWNLIST styles,
an application can display the list by using the CBM_SHOWLIST message. Figure 2-2 and
Figure 2-3 on page 2-3 show an example of a drop-down combination box and a drop-down
list box, respectively.

Figure 2-2. Drop-Down Combination-Box Example
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Figure 2-3. Drop-Down List-Box Example

An application can determine whether the list is already showing by using the
CBM_ISLISTSHOWING message.

Applications also can use any of the entry-field (EM_) and list-box (LM_) messages with
combination boxes. Entry-field messages affect the entry field; list-box messages affect the
list box. For example, an application can use the LM_INSERTITEM message to insert items
into the list box.

Combination-Box Notification Codes
A combination-box control sends WM_CONTROL messages containing notification codes to
its parent window. These notification codes are similar to those sent by entry-field and
list-box controls. A combination-box control sends a notification codes to its owner window.

Using Combination-Box Controls

You can create a combination box by using WinCreateWindow or by specifying a
COMBOBOX statement in a dialog-window template in a resource file. When creating a
combination box using WinCreateWindow, you must specify the predefined class
WC_COMBOBOX. If you do not specify a style, the function uses the default styles
WS_GROUP, WS_TABSTOP, and WS_VISIBLE.
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Related Window Messages
This section covers the window messages that are related to combination-box controls.

CBM_HILITE

This message sets the highlighting state of the entry field control.

Parameters
param1

usHilite (USHORT)
Highlighting indicator.

TRUE Highlight the entry field control.
FALSE Do not highlight the entry field control.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Changed indicator.

TRUE  The highlighting state of the entry field has been changed.
FALSE The highlighting state of the entry field has not been changed.

CBM_ISLISTSHOWING

This message determines if the list box control is showing.

Parameters
param1i

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

2-4 PM Advanced Programming Guide



Returns
rc (BOOL)
Showing indicator.

TRUE  The list box control is showing.
FALSE The list box control is not showing.

CBM_SHOWLIST

This message sets the showing state of the list box control.

Parameters
param1

usShowing (USHORT)
Showing indicator.

TRUE Show the list box control.
FALSE Do not show the list box control.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Changed indicator.

TRUE  The list box showing state has been changed.
FALSE The list box showing state has not been changed.
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Related Notification Message

This section covers the notification message that is related to combination-box controls.

WM_CONTROL (in Combination Boxes)
For the cause of this message, see “WM_CONTROL” on page 5-15.

Parameters
param1i

usid (USHORT)
Control window identity.

usnotifycode (USHORT)
Notify code.

CBN_EFCHANGE The content of the entry field control has changed, and the
change has been displayed on the screen.
CBN_MEMERROR The entry field control cannot allocate the storage necessary
to accommodate window text of the length implied by the
EM_SETTEXTLIMIT message.
CBN_EFSCROLL  The entry field control is about to scroll honzontally This can
happen in these circumstances:
¢ The application has issued a WinScrollWindow call.
¢ The content of the entry field control has changed.
¢ The caret has moved.
The entry field control must scroll to show the caret position.
CBN_LBSELECT  Anitem in the list box control has been selected.
CBN_LBSCROLL  The list box is about to scroll.
CBN_SHOWLIST  The list box is about to be displayed.
CBN_ENTER The user has depressed the ENTER key or double clicked
(single clicked in the case of a drop-down list) on an item in
the list box control.

param2

hwndcontrolspec (HWND)
Combination (combo) window handle.

Returns
ulReserved (ULONG)
Reserved value, should be 0.
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Summary

Following are tables that describe the OS/2 window messages, notification message, and
notification codes used with combination-box controls:

Table 2-2. Combination-Box Control Window Messages

Message Name

Description

CBM_HILITE

CBM_SHOWLIST

CBM_ISLISTSHOWING

Sets the highlighting state of the entry field control.
Determines whether the list box control is showing.

Sets the showing state of the list box control.

Table 2-3. Combination-Box Control Notification Message

Message Name

Description

WM_CONTROL

Occurs when a control has a significant event to notify to
its owner.

Table 2-4. Combination-Box Control Notification Codes

Code Name

Description

CBN_EFCHANGE
CBN_EFSCROLL

CBN_ENTER
CBN_LBSCROLL
CBN_LBSELECT

CBN_MEMERROR

CBN_SHOWLIST

Indicates that the text in a combination-box entry field has
changed.

Indicates that the text in a combination-box entry field has
been scrolled.

Indicates that a combination-box item has been selected.
Indicates that a combination-box list has been scrolled.

Indicates that a combination-box list item has been
selected.

Indicates that the combination-box control cannot allocate
sufficient memory.

Indicates that a combination-box list has dropped down (is
visible).
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Chapter 3. Multiple-Line Entry Field Controls

A multiple-line entry (MLE) field is a sophisticated control window that enables a user to view
and edit multiple lines of text. This chapter describes how to create and use multiple-line
entry field controls in PM applications.

About Multiple-Line Entry Field Controls

An MLE field control gives an application the text-editing capabilities of a simple text editor.
The application can create a multiple-line entry field by using WinCreateWindow or by
specifying the MLE statement in a dialog-window template in a resource-definition file.

MLE Styles

The style of an MLE field control determines how the MLE field appears and behaves. An
application can specify a combination of the styles listed in Table 3-1.

Table 3-1. MLE Styles

Style Name Description

MLS_BORDER Draws a border around the MLE field.

MLS_DISABLEUNDO  Directs the MLE control not to allow undo actions.

MLS_HSCROLL Adds a horizontal scroll bar to the MLE field. The MLE control enables
this scroll bar whenever any line exceeds the width of the MLE field.

MLS_IGNORETAB Directs the MLE control to ignore the Tab key.

MLS_READONLY Prevents the MLE field from accepting text from the user. This style is
useful for displaying lengthy static text in a client or dialog window.

MLS_VSCROLL Adds a vertical scroll bar to the MLE field. The MLE control enables this
scroll bar whenever the number of lines exceeds the height of the MLE
field.

MLS_WORDWRAP Automatically breaks lines that are fonger than the width of the MLE field.

MLE Notification Codes

An MLE field control sends WM_CONTROL messages containing notification codes to its
owner whenever certain events occur, for example, when the user or application tries to
insert too much text, or when the user uses the scroll bars. The owner window uses the
notification codes either to carry out custom operations for the MLE field or to respond to
errors.

The MLE field control sends the MLN_HSCROLL or MLN_VSCROLL notification codes when
the user enables the scroll bars so that the application can monitor the visible contents of the
MLE field. The application also can monitor the contents of an MLE field by using the
MLM_QUERYFIRSTCHAR message, which specifies the offset of the character in the
upper-left corner of the MLE field. This represents the first MLE character that is visible to
the user. To provide an alternative way of scrolling the contents of an MLE field, an
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application can move the character at the specified offset to the upper-left corner of an MLE
field using the MLM_SETFIRSTCHAR message.

The MLE field control sends an MLN_CHANGE notification code when the user changes the
text in some way. This notification code is especially useful when the MLE field is in a dialog
window, because the dialog procedure can use this code to determine whether it should
process the contents of the MLE field. If an application does not process MLN_CHANGE
notification codes, it can use the MLM_QUERYCHANGED message to determine whether
the user has made changes to the MLE text. The MLM_SETCHANGED message makes the
MLE field control send an MLN_CHANGE notification code with every event that occurs in
the MLE field, regardless of whether the user has changed anything. This code also can be
used to hide a change made by a user.

MLE Text Editing

3-2

An MLE field contains one or more lines of text. Each line consists of one or more
characters and ends with one or more characters that represent the end of the line. The
end-of-line characters are determined by the format of the text.

The user can type text in an MLE field when the MLE field has the focus. The application
can insert text at any time by using the MLM_INSERT message and specifying the text as a
null-terminated string. The MLE field control inserts the text at the cursor position or
replaces the selected text.

The MLE field control entry mode, insert or overstrike, determines what happens when the
user inserts text. The user sets the entry mode by pressing the Insert key. The entry mode
alternates each time the user presses Insert. When overstrike mode is enabled, at least one
character is selected. This means that the MLM_INSERT message always replaces at least
one character. If insert mode is enabled, the MLM_INSERT message replaces only those
characters the user or application has selected. Otherwise, the MLE field makes room for
the inserted characters by moving existing characters to the right, starting at the cursor
position.

The cursor position, identified by a blinking bar, is specified as a character offset relative to
the beginning of the text. The user can set the cursor position by using the mouse or Arrow
keys to move the blinking bar. An application can set the cursor position by using the
MLM_SETSEL message, which directs the MLE field control to move the blinking bar to a
given character position. The MLM_SETSEL message also can set the selection.

The selection is one or more characters of text on which the MLE field control carries out an
operation, such as deleting or copying. The user selects text by pressing the Shift key while
moving the cursor or by pressing mouse button 1 while moving the mouse. The user also
can select a word in a block of text by double-clicking on the word. An application selects
text by using the MLM_SETSEL message to specify the cursor position and the anchor point.
The selection is all the text between the cursor position and the anchor point. |f the cursor
position and anchor point are equal, there is no selection. An application can retrieve the
cursor position, anchor point, or both, by using the MLM_QUERYSEL message.
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The user can delete characters, one at a time, by pressing the Delete key or the Backspace
key. Pressing the Delete key deletes the character to the right of the cursor; pressing the
Backspace key deletes the character to the left of the cursor and changes the cursor
position. An application can delete one or more characters by using the MLM_DELETE
message, which directs the MLE field control to delete a specified number of characters,
starting at the given position. This message does not change the cursor position. An
application can delete selected text by using the MLM_CLEAR message.

An application can reverse the previous operation by using the MLM_UNDO message, which
restores the MLE field to its previous state. This is a quick way to fix editing mistakes.
However, not all operations can be undone.

The application determines whether the previous operation can be undone by using the
MLM_QUERYUNDO message, which returns TRUE and indicates the type of operation that
can be undone. Using the MLM_RESETUNDO message, an application can prevent a
subsequent MLM_UNDO message from changing the state of an MLE field.

MLE Text Formatting
An application can retrieve the number of lines of text in an MLE field by using the
MLM_QUERYLINECOUNT message and can retrieve the number of characters in the MLE
field by using the MLM_QUERYTEXTLENGTH message. The amount of text and,
subsequently, the number of lines to be entered in an MLE field depend on the text limit. An
application sets the text limit by using the MLM_SETTEXTLIMIT message and determines
the current limit by using the MLM_QUERYTEXTLIMIT message. The user cannot set the
text limit. If the user types to the text limit, the MLE field control beeps and ignores any
subsequent keystrokes. If the application attempts to add text beyond the limit, the MLE field
control truncates the text.

An application can control the length of each line in an MLE field by enabling word wrapping.
When word wrapping is enabled, the MLE field control automatically breaks any line that is
longer than the width of the MLE field. An application can set word wrapping by using the
MLM_SETWRAP message, and it can determine whether the MLE field control is wrapping
text by using the MLM_QUERYWRAP message. Word wrapping is disabled by default
unless the application specifies the MLS_WORDWRAP style when creating the MLE field
control.

An application can set tab stops for an MLE control by using the MLM_SETTABSTOP
message. Tab stops specify the maximum width of a tab character. When the user or an
application inserts a tab character, the MLE field control expands the character so that it fills
the space between the cursor position and the next tab stop. The MLM_SETTABSTOP
message sets the distance (in pels) between tab stops, and the MLE field control provides as
many tab stops as necessary, no matter how long the line gets. An application can retrieve
the distance between tab stops using the MLM_QUERYTABSTOP message.

An application can use the MLM_SETFORMATRECT message to set the format rectangle
(MLE field). The format rectangle is used to set the horizontal and vertical limits for text.

The MLE control sends a notification message to the parent window of the MLE field if text
exceeds either of those limits. An application typically uses the format rectangle to provide
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its own word wrapping or other special text processing. An application can retrieve the
current format rectangle by using the MLM_QUERYFORMATRECT message.

An application can prevent the user’s editing of the MLE field by setting the

- MLS_READONLY style in WinCreateWindow or in the MLE statement in the
resource-definition file. The application also can set and query the read-only state by using
the MLM_SETREADONLY and MLM_QUERYREADONLY messages, respectively.

An application can set the colors and font for an MLE field by using the
MLM_SETTEXTCOLOR, MLM_SETBACKCOLOR, and MLM_SETFONT messages. These
messages affect all text in the MLE field. An MLE field cannot contain a mixture of fonts and
colors. An application can retrieve the current values for the colors and font by using the
MLM_QUERYTEXTCOLOR, MLM_QUERYBACKCOLOR, and MLM_QUERYFONT
messages.

To prevent scrolling within the MLE when the MLS_READONLY style bit is set, use the
MLM_DISABLEREFRESH message. The keyboard and mouse input can be enabled using
the MLM_ENABLEREFRESH message.

MLE Text Import and Export Operations
An application can copy text to and from an MLE field by importing and exporting. To import
text to an MLE field, an application can use the MLM_IMPORT message, which copies text
from a buffer to the MLE field. To export text from an MLE field, the application can use the
MLM_EXPORT message, which copies text from the MLE field to a buffer. The application
uses the MLM_SETIMPORTEXPORT message to set the import and export buffers.

An application can import and export text in a variety of formats. A text format, set with the
MLM_FORMAT message, identifies which characters are used for the end-of-line characters.
An MLE field can have the text formats that are listed in Table 3-2.

Table 3-2. MLE Text Format

Format Name Description

MLFIE_CFTEXT Exported lines end with a carriage return/newline character pair (0x0D,
0x0A). Imported lines must end with a newline character, carriage
return/newline character pair, or newline/carriage return character pair.

MLFIE_NOTRANS Imported and exported lines end with a newline character (0x0A).

MLFIE_WINFMT For exported lines, the carriage return/newline character pair marks a
hard linebreak (a break entered by the user). Two carriage-return
- characters and a newline character (0x0D, 0x0D, 0x0A) mark a soft
linebreak (a break inserted during word wrapping and not entered by the
user). For imported lines, the extra carriage-return in soft linebreak
characters is ignored.

The text format can affect the number of characters in a selection. To ensure that the export
buffer is large enough to hold exported text, an application can send the
MLM_QUERYFORMATLINELENGTH message. The application can send the
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MLM_QUERYFORMATTEXTLENGTH message to determine the number of bytes in the text
to be exported.

Each time an application inserts text in an MLE field, the MLE field control automatically
refreshes (repaints) the display by drawing the new text. When an application copies large
amounts of text to an MLE field, refreshing can be quite time-consuming, so the application
should disable the refresh state. The application disables the refresh state by sending the
MLM_DISABLEREFRESH message. After copying all the text, the application can restore
the refresh state by sending the MLM_ENABLEREFRESH message.

MLE Cut, Copy, and Paste Operations
The user can cut, copy, and paste text in an MLE field by using the Shift+Delete, Ctrl+Insert,
and Shift+insert key combinations, respectively. An application—either by itself or in
response to the user—can cut, copy, and paste text by using the MLM_CUT, MLM_COPY,
and MLM_PASTE messages. The MLM_CUT and MLM_COPY messages copy the selected
text to the clipboard. The MLM_CUT message also deletes the text from the MLE field;
MLM_COPY does not. The MLM_PASTE message copies the text from the clipboard to the
current position in the MLE field, replacing any existing text with the copied text. An
application can delete the selected text without copying it to the clipboard by using the
MLM_CLEAR message.

An application also can copy the selected text from an MLE field to a buffer by using the
MLM_QUERYSELTEXT message. This message does not affect the contents of the
clipboard.

MLE Search and Replace Operations
An application can search for a specified string within MLE field text by using the
MLM_SEARCH message, which searches for the string. The MLE field control returns TRUE
if the string is found. The cursor does not move to the string unless the message specifies
the MLFSEARCH_SELECTMATCH option.

An application also can use the MLM_SEARCH message to replace one string with another.
if the message specifies the MLFSEARCH_CHANGEALL option, the MLE field control
replaces all occurrences of the search string with the replacement string. Both the search
string and the replacement string must be specified in an MLE_SEARCHDATA data structure
passed with the message.

MLE Colors

MLE supports indexed colors (solid) only; it does not support dithered (RGB) colors. If an
RGB color is specified for the MLE, it is changed to the closest solid color representation.
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Using Multiple-Line Entry Field Controls

This section explains how to create an MLE field control by using WinCreateWindow and by
specifying the MLE statement in a dialog template in a resource-definition file.

Creating an MLE
The sample code illustrated in Figure 3-1 shows how to create an MLE by using
WinCreateWindow.

Figure 3-1. Sample Code for Creating an MLE Using WinCreateWindow

It also is common to create an MLE field control by using an MLE statement in a
dialog-window template in a resource file, as shown in the code fragment illustrated in
Figure 3-2.

Figure 3-2. Sample Code for Creating an MLE Using an MLE

The predefined class for an MLE control is WC_MLE. If you do not specify a style for the
MLE control, the default styles used are MLS_BORDER, WS_GROUP, and WS_TABSTOP.
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Importing and Exporting MLE Text
Importing and exporting MLE text takes place through a buffer. An import operation copies
text from the buffer to the MLE field; an export operation copies text from the MLE to the
buffer. Before an application can import or export MLE text, it must send an
MLM_SETIMPORTEXPORT message to the MLE field control, specifying the address and
size of the buffer.

The maximum size of import/export buffer is 64K. Once the data is into the buffer, the data
is manipulated (verified for carriage returns, line feeds and so forth), and is finally placed in
the MLE’s memory.

Importing MLE Text

To import text, an application sends the MLM_IMPORT message to the MLE field control.
This message requires two parameters: p/Offset and cbCopy. The plOffset parameter is a
pointer to a variable that specifies the position in the MLE field where the text from the buffer
is to be placed. The position is an offset from the beginning of the MLE text, that is, the
number of characters from the beginning of the MLE text. If p/Offset points to a variable that
equals -1, the MLE field control places the text starting at the current cursor position. On
return, this variable contains the offset to the first character beyond the imported text. The
cbCopy parameter of the MLM_IMPORT message points to a variable that specifies the
number of bytes to import.

The following criterias apply when importing MLE text:

* [f the text ends by a line feed (LF), the import logic generates a blank line.

¢ |If the text ends by a carriage return (CR), MLE prevents a line break (LB) but flags the
condition.

* [f the plOffset field points to the current cursor position (-1) and the import text contains
alF: :

— If the MLE text is imported before the text being edited, then the cursor does not
move and the text being edited is shifted down to make room for the text being
imported.

— If the MLE text is imported after the text being edited, then the cursor does not
move and the text being imported is inserted starting at the current cursor position.

» |f the plOffset field points to the current cursor position (-1) and the import text does not
contain a LF:

— If the MLE text is imported before the text being edited, then the cursor does not
move and the text being edited is shifted to the right to make room for the text being
imported.

— If the MLE text is imported after the text being edited, then the cursor does not
move and the text being imported is inserted starting at the current cursor position.
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Exporting MLE Text

Before using the MLM_EXPORT message the number of characters to export needs to be
determined. The MLM_QUERYFORMATTEXTLENGTH message is used to determine the
number of characters to be copied from the MLE to the buffer (including LF and CR) and to
aliocate the room in the buffer. MLM_EXPORT.is then used to export the MLE text into the
buffer.

Note: The MLM_QUERYTEXTLENGTH message does not consider the CR and LF
characters as the MLM_QUERYFORMATTEXTLENGTH message does.

The sample code illustrated in Figure 3-3 reads text from a file to a buffer, then imports the
text to an MLE field.

Figure 3-3 (Part 1 of 2). Sample Code for Importing'and Exporting Text
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Figure 3-3 (Part 2 of 2). Sample Code for Importing and Exporting Text

To export MLE text, an application sends the MLM_EXPORT message to the MLE control.
Like MLM_IMPORT, the MLM_EXPORT message takes the p/Offset and cbCopy
parameters. The plOffset parameter is a pointer to a variable that specifies the offset to the
first character to export. A value of -1 specifies the current cursor position. On return, the
variable contains the offset to the first character in the MLE field not copied to the buffer.
The cbCopy parameter is a pointer to a variable that specifies the number of bytes to export.
On return, this variable equals 0 if the number of characters actually copied does not exceed
the number specified to be copied. The sample code illustrated in Figure 3-4 on page 3-10
shows how to export text from an MLE field, then store the text in a file.
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Figure 3-4 (Part 1 of 2). Sample Code for Expon‘ing Texi from an MLE Field
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Figure 3-4 (Part 2 of 2). Sample Code for Exporting Text from an MLE Field

Searching MLE Text
An application uses the MLM_SEARCH message and the MLE_SEARCHDATA data
structure to search for strings in MLE text. The first parameter of the MLM_SEARCH
message is an array of flags that specify the style of the search. The application can set the
MLFSEARCH_CASESENSITIVE flag if a case-sensitive search is required. If the application
sets the MLFSEARCH_SELECTMATCH flag, the MLE field control highlights a matching
string and, if necessary, scrolls the string into view. An application can use the
MLFSEARCH_CHANGEALL flag to replace every occurrence of the string with the string
specified in the pchReplace member of the MLE_SEARCHDATA data structure.

The second parameter of the MLM_SEARCH message is a pointer to an
MLE_SEARCHDATA data structure that contains information required to perform the search
operation. This data structure includes a pointer to the string and, if the
MLFSEARCH_CHANGEALL flag is set in the MLM_SEARCH message, a pointer to the
replacement string. The jptStart and jptStop members specify the starting and ending
positions of the search. These positions are specified as offsets from the beginning of the
MLE field. A value of -1 in the iptStart member causes the search to start at the current
cursor position. A negative value in the jptStop member causes the search to end at the end
of the MLE field. If a matching string is found, the MLE field control returns the length of the
string in the cchFound member.

The following code fragment uses an entry field to obtain a search string from the user, then
searches an MLE field for an occurrence of the string. The search begins at the current
cursor position and ends at the end of the MLE text. When the
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MLFSEARCH_SELECTMATCH flag is specified, the MLE field control highlights a matching
string and scrolls it into view.

The sample code illustrated in Figure 3-5 shows how to search MLE text.

Figure 3-5. Sample Code for Searching MLE Text
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Related Window Messages Received by an MLE Field Control

This section covers the window messages received by a mutliple-line entry field control.

MLM_CHARFROMLINE

This message returns the first insertion point on a given line.

Parameters
param1

ILineNum (LONG)
Line number of interest.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
iptFirst (IPT)

First insertion point on line.

MLM_CLEAR

This message clears the current selection.

Parameters
param1i

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
ulClear (ULONG)
Number of bytes deleted, counted in CF_TEXT format.
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MLM_COPY

This message copies the current selection to the clipboard.

Parameters
param1

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
ulCopy (ULONG)
Number of bytes transferred, counted in CF_TEXT format.

MLM_CUT

This message copies the text that forms the current selection to the clipboard and then
deletes it from the MLE control.

Parameters
parami

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
ulCopy (ULONG)
Number of bytes transferred, counted in CF_TEXT format.
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MLM_DELETE

This message deletes text.

Parameters
paramt

iptBegin (IPT)
Starting point of deletion.

param2

uiDel (ULONG)
Number of bytes to delete.

Returns
ulSuccess (ULONG)
Number of bytes successfully deleted.

MLM_DISABLEREFRESH

This message disables screen refresh.

Parameters
param1

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Success indicator.

TRUE  Successful completion.
FALSE  Error occurred.

Chapter 3. Multiple-Line Entry Field Controls  3=15



MLM_ENABLEREFRESH

This message enables screen refresh.

Parameters
paramt

ulReserved (ULONG)
Reserved value, should be 0.

param2

"ulReserved (ULONG)
Reserved value, should be 0.

0 Reserved value, 0.
Returns

rc (BOOL)
Success indicator.

TRUE Successful completion
FALSE An error occurred.

MLM_EXPORT

This message exports text to a buffer.

Parameters
parami

pBegin (PIPT)
Starting point.

Updated to follow the last character exported.

param2

pCopy (PULONG)
Number of bytes being exported.

Decremented by the number of bytes actually exported.

Returns
ulSuccess (ULONG)
Number of bytes successfully exported.
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MLM_FORMAT

This message sets the format to be used for buffer importing and exporting.

Parameters
parami

usFormat (USHORT)

Format to be used for import and export.

MLFIE_CFTEXT

MLFIE_NOTRANS

MLFIE_WINFMT

param2

ulReserved (ULONG)

Text format. Each line ends with a carriage-return/line-feed
combination. Tab characters separate fields within a line. A
NULL character signals the end of the data.

Uses LF for line delineation, and guarantees that any text
imported into the MLE in this format can be recovered in
exactly the same form on export.

(Windows MLE format.) On import, recognizes CR LF as
denoting hard line-breaks, and ignores the sequence CR
CR LF. On export, uses CR LF to denote a hard line-break
and CR CR LF to denote a soft line-break caused by
word-wrapping.

Reserved value, should be 0.

Returns
usFormat (USHORT)
Previous format value.

MLM_IMPORT

This message imports text from a buffer.

Parameters
param1

pBegin (PIPT)
Insertion point.

Updated to insertion point following last insert.
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param2

ulCopy (ULONG)
Number of bytes in buffer.

Returns
ulSuccess (ULONG)
Number of bytes successfully inserted.

MLM_INSERT

This message deletes the current selection and replaces it with a text string.

Parameters
param1i

pchText (PCHAR)
Null-terminated text string.

param2

ulReserved (ULONG)
Reserved value,‘ should be 0.

Returns
ulCount (ULONG)

Number of bytes actually inserted.

MLM_LINEFROMCHAR

This message returns the line number corresponding to a given insertion point.

Parameters
parami

iptFirst (IPT)
Insertion point of interest.

param2

ulReserved (ULONG)
Reserved value, should be 0.
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Returns
ILineNum (LONG)
Line number of insertion point.

MLM_PASTE

This message replaces the text that forms the current selection, with text from the clipboard.

Parameters
parami

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
ulCopy (ULONG)

Number of bytes transferred, counted in. CF_TEXT format.

MLM_QUERYBACKCOLOR

This message queries the background color.

Parameters
param1

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG) ‘
Reserved value, should be 0.

Returns
IColor (LONG)
Text color.
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MLM_QUERYCHANGED

This message queries the changed flag.

Parameters
parami

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Current changed status.

TRUE Text has changed since the last time that the change flag was cleared.
FALSE Text has not changed since the last time that the change flag was cleared.

MLM_QUERYFIRSTCHAR

This message queries the first visible character.

Parameters
parami

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
iptFVC (IPT) ’
First visible character.

3-20 PM Advanced Programming Guide



MLM_QUERYFONT

This message queries which font is in use.

Parameters
param1

pFattrs (PFATTRS)
Font attribute structure.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
System font indicator.

TRUE  The system font is in use.
FALSE The system font is not in use.

MLM_QUERYFORMATLINELENGTH

This message returns the number of bytes to end of line after formatting has been applied.

Parameters
param1i

iptStart (IPT)
Insertion point to count from.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
iptLine (IPT)
Count of bytes to end of line.
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MLM_QUERYFORMATRECT

This message queries the format dimensions and mode.

Parameters
parami

pFormatRect (PPOINTL)
Format dimensions.

The size of the current limiting dimensions.

param2

fIFlags (ULONG)
Flags governing interpretation of dimensions.

An array of MLFFMTRECT _* flags defined under the fIFlags field of the
MLM_SETFORMATRECT message.

Returns
ulReserved (ULONG)
Reserved value.

MLM_QUERYFORMATTEXTLENGTH

This message returns the length of a specified range of characters after the current
formatting has been applied.

Parameters
param1i

iptStart (IPT)
Insertion point to start from.

param2

ulScan (ULONG)
Number of characters to convert to bytes.

OXFFFFFFFF  Convert until end of line
other Convert specified number of characters.

Returns
ulText (ULONG)
Count of bytes in text after formatting.
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MLM_QUERYIMPORTEXPORT

This message queries the current transfer buffer.

Parameters
param1

Buff (PVOID %)
Transfer buffer.

param2

pulLength (PULONG)
Size of transfer buffer in bytes.

Returns
rc (ULONG)
Success indicator.

TRUE  Successful completion.
FALSE Error occurred.

MLM_QUERYLINECOUNT

This message queries the number of lines of text.

Parameters
param1

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
ulLines (ULONG)
The number of lines of text.
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MLM_QUERYLINELENGTH

This message returns the number of bytes between a given insertion point and the end of
line.

Parameters
param1

iptStart (IPT)
Insertion point to count from.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
iptLine (IPT)
Count of bytes to end of line.

MLM_QUERYREADONLY

This message queries the read-only mode.

Parameters
parami

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Current read-only status.

TRUE  Read-only mode is set.
FALSE Read-only mode is cleared.
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MLM_QUERYSEL

This message returns the location of the selection.

Parameters
parami

usQueryMode (USHORT)
Query Mode.

MLFQS_MINMAXSEL  Return both minimum and maximum points of selection in
a format compatible with the EM_QUERYSEL message.

MLFQS_MINSEL Return minimum insertion point of selection.
MLFQS_MAXSEL Return maximum insertion point of selection.
MLFQS_ANCHORSEL Return anchor point of selection.
MLFQS_CURSORSEL Return cursor point of selection.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
ReturnCode

sMinSel (SHORT)
Minimum insertion point of selection.

This value is rounded down to 65 535, if necessary.

ReturnCode contains sMinSel and sMaxSel for a usQueryMode of
MLFQS_MINMAXSEL.

sMaxSel (SHORT)
Maximum insertion point of selection.

This value is rounded down to 65 535 if necessary.

ReturnCode contains sMinSel and sMaxSel for a usQueryMode of
MLFQS_MINMAXSEL.

ipt (IPT)
Requested insertion point.

ReturnCode contains ipt for a usQueryMode of MLFQS_MINSEL,
MLFQS_MAXSEL, MLFQS_ANCHORSEL, or MLFQS_CURSORSEL.
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MLM_QUERYSELTEXT

This message copies the currently selected text into a buffer.

Parameters
parami

pchBuff (PCHAR)
Character buffer for text string.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
ulCount (ULONG)
Number of bytes to put into text string.

MLM_QUERYTABSTOP

This message queries the &pel. interval at which tab stops are placed.

Parameters
parami

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
pixTabset (PIX)
Tab width in &pel.s.

<0 An error occurred.
Other The &pel. interval at which tab stops are placed.
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MLM_QUERYTEXTCOLOR

This message queries the text color.

Parameters
parami

ulReserved (ULONG)

Reserved value, should be 0.

param2

ulReserved (ULONG)

Reserved value, should be 0.

Returns
IColor (LONG)
Text color.

MLM_QUERYTEXTLENGTH

This message returns the number of characters in the text.

Parameters
param1

ulReserved (ULONG)

Reserved value, should be 0.

param2

ulReserved (ULONG)

Reserved value, should be 0.

Returns
iptText (IPT)
Count of text in bytes.
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MLM_QUERYTEXTLIMIT

This message queries the maximum number of bytes that a multi-line entry field control can
contain.

Parameters
parami

ulReserved (ULONG)
Reserved value, shouid be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
1Size (LONG)
Maximum number of bytes allowed in the MLE.

MLM_QUERYUNDO

This message queries the undo or redo operations that are possible.

Parameters
param1

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.
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Returns
ReturnCode

usOperation (USHORT)

Operation that can be undone or redone.

0 An undo or redo operation is not possible.

WM_CHAR

of keystrokes, can be undone or redone.

MLM_SETFONT
MLM_SETTEXTCOLOR

MLM_CUT
MLM_PASTE
MLM_CLEAR

re (BOOL)
Undo or redo indicator.

TRUE
FALSE A redo is possible.

An undo is possible.

A MLM_CUT message can be undone or redone.

A WM_CHAR message, or messages for a simple string

A MLM_SETFONT message can be undone or redone.

A MLM_SETTEXTCOLOR message can be undone or
redone for both background and foreground color.

A MLM_PASTE message can be undone or redone.

A MLM_CLEAR message can be undone or redone.

MLM_QUERYWRAP

This message queries the wrap flag.

Parameters
param1

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Wrap flag.

TRUE  Word-wrap enabled
FALSE Word-wrap disabled.
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MLM_RESETUNDO

This message resets the undo state to indicate that no undo operations are possible.

Parameters
param1

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
ReturnCode

usOperation (USHORT)
Operation that can be undone or redone.

0 " An undo or redo operation is not possible.

WM_CHAR A WM_CHAR message, or messages for a simple string
of keystrokes, can be undone or redone.

MLM_SETFONT A MLM_SETFONT message can be undone or redone.

MLM_SETTEXTCOLOR A MLM_SETTEXTCOLOR message can be undone or
redone for both background and foreground color.

MLM_CUT A MLM_CUT message can be undone or redone.

MLM_PASTE A MLM_PASTE message can be undone or redone.

MLM_CLEAR A MLM_CLEAR message can be undone or redone.
rc (BOOL)

Undo or redo indicator.

TRUE  An undo is possible.
FALSE A redo is possible.
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MLM_SEARCH

This message searches for a specified text string.

Parameters
paramt

uiStyle (ULONG)
Style flags.

MLFSEARCH_CASESENSITIVE

MLFSEARCH_SELECTMATCH

MLFSEARCH_CHANGEALL

param2

pse (PMLE_SEARCHDATA)
Search specification structure.

Returns
rc (BOOL)
Success indicator.

TRUE The search was successful.

If set, only exact matches are considered a
successful match. If not set, any
case-combination of the correct characters in
the correct sequence is considered a successful
match.

If set, the MLE selects the text and scrolls it into
view when found, just as if the application had
sent an MLM_SETSEL message. This is not
done if MLFSEARCH_CHANGEALL is also
indicated.

Using the MLE_SEARCHDATA structure
specified in pse, all occurrences of pchFind are
found, searching from iptStart to iptStop, and
replacing them with pchReplace. If this style is
selected, the cchFound field has no meaning,
and the iptStart value points to the place where
the search stopped, or is the same as iptStop
because the search has not been stopped at
any of the found strings. The current cursor
location is not moved. However, any existing
selection is deselected.

FALSE The search was unsuccessful.
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MLM_SETBACKCOLOR

This message sets the background color.

Parameters
parami

IColor (LONG)
Color.

param2

ulReserved (ULONG)
Reserved value, shouid be 0.

Returns
I0IdColor (LONG)
Color previously used.

MLM_SETCHANGED

This message sets or clears the changed flag.

Parameters
param1i

usChangedNew (USHORT)
Value to set changed flag to.

TRUE Changed flag set.
FALSE Changed flag cleared.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Changed status before message was processed.

TRUE  Text has changed since the last time that the change flag was cleared.
FALSE Text has not changed since the last time that the change flag was cleared.
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MLM_SETFIRSTCHAR

This message sets the first visible character.

Parameters
param1

iptFVC (IPT)

Insertion point to place in top left-hand corner.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Success indicator.

TRUE  Successful completion
FALSE An error occurred.

MLM_SETFONT

This message sets a font.

Parameters
param1

pFattrs (PFATTRS)
Font attribute structure.

NULL The system font is set.

other The specified font is set.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Success indicator.

TRUE  The font was successfully set.

FALSE An error occurred.
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. MLM_SETFORMATRECT

This message sets the format dimensions and mode.

Parameters
parami

pFormatRect (PPOINTL)
New format dimensions.

NULL A null value sets both dimensions to the current window size.

other  The structure is a pair of LONGs designating the diagonally-opposite corner
of the rectangle, assuming 0,0 for the first. Therefore, they are the width
and height in &pel.s of the format rectangle. These dimensions are used as
the word-wrap and text-size limiting boundaries. Negative values for either
dimension cause the MLE to substitute the current window size (the MLE
window rectangle minus margins).

If the rectangie specified has either, or both, of the limits set, and the size is
inadequate to contain the text, rc is set to FALSE and the rectangle
dimensions are replaced with the overflow amounts.

param2

flIFlags (ULONG)

Flags governing interpretation of dimensions.

MLFFMTRECT_MATCHWINDOW

MLFFMTRECT_LIMITHORZ

MLFFMTRECT_LIMITVERT
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Returns
rc (BOOL)
Success indicator.

TRUE Successful completion
FALSE An error occurred.

MLM_SETIMPORTEXPORT

This message sets the current transfer buffer.

Parameters
paramt

pBuff (PCHAR)
Transfer buffer.

param2

ulLength (ULONG)
Size of transfer buffer in bytes.

Returns
rc (BOOL)
Success indicator.

TRUE Successful completion
FALSE An error occurred.

MLM_SETREADONLY

This message sets or clears read-only mode.

Parameters
param1

usReadOnly (USHORT)
New read-only value.

TRUE Read-only mode set.
FALSE Read-only mode cleared.

param2

ulReserved (ULONG)
Reserved value, should be 0.
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Returns
rc (BOOL)
Previous read-only value.

TRUE Read-only mode was set.
FALSE Read-only mode was cleared.

MLM_SETSEL

This message sets a selection.

Parameters
parami

iptAnchor (IPT)
Insertion point for new anchor point.

param2

iptCursor (IPT)
Insertion point for new cursor point.

Returns
rc (BOOL)
Success indicator.

TRUE Selection successfully set
FALSE An error occurred.

MLM_SETTABSTOP

This message sets the &pel. interval at which tab stops are placed.

Parameters
parami

pixTab (PiX)
&Pel. interval for tab stops.

param2

ulReserved (ULONG)
Reserved value, should be 0.
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Returns
pixTabset (PIX)
Success indicator.

<0 An error occurred.
Other The value to which the width was set.

MLM_SETTEXTCOLOR

This message sets the text color.

Parameters
param1

IColor (LONG)
Color.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
I0idColor (LONG)
Color previously used.

MLM_SETTEXTLIMIT

This message sets the maximum number of bytes that a multi-line entry field control can
contain.

Parameters
parami

ISize (LONG)
Maximum number of characters in MLFIE_NOTRANS format.

param2

ulReserved (ULONG)
Reserved value, should be 0.
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Returns
ulFit (ULONG)
Success indicator.

0 Successful completion. Current text fits within the new limit.
Other The number of bytes by which the current text exceeds the proposed limit. The
limit is not changed.

MLM_SETWRAP

This message sets the wrap flag.

Parameters
parami

usWrap (USHORT)
New value for wrap flag.

param?2

ulReserved (ULONG)
Reserved value, shouid be 0.

Returns
rc (BOOL)
Success indicator.

TRUE  Successful completion
FALSE An error occurred.

MLM_UNDO

This message performs any available undo operation.

Parameters
parami

ulReserved (ULONG)
Reserved value, should be 0.

param2

ulReserved (ULONG)
Reserved value, should be 0.
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Returns
rc (USHORT)
Success indicator.

TRUE  An undo operation was performed.
FALSE No undo operation was performed.
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Related Window Messages Sent by an MLE Field Control

This section covers the window messages sent by a mutliple-line entry field control.

WM_BUTTON1DBLCLK

This message occurs when the operator presses button 1 of the pointing device twice within
a specified time, as detailed below.

Parameters
param1i

ptspointerpos (POINTS)
Pointer position.

The pointer position is in window coordinates relative to the bottom-left corner of the
window.

param2

fsHitTestres (USHORT)
Hit-test resuit.

fsHitTestres provides the hit-test result. It contains the value returned from the
hit-test process, which determines the window to be associated with this message.
For details of the possible values, see WM_HITTEST.

fsflags (USHORT)
Keyboard control codes.

In addition to the control codes described with the WM_CHAR message, the
following keyboard control codes are valid.

KC_NONE Indicates that no key is pressed.
Returns

rc (BOOL)
Processed indicator.

TRUE Message processed
FALSE Message ignored.
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WM_BUTTON1DOWN

This message occurs when the operator presses pointer button one.

Parameters
param1i

ptspointerpos (POINTS)
Pointer position.

The pointer position is in window coordinates relative to the bottom-left corner of the
window.

param2

fsHitTestres (USHORT)
Hit-test result.

fsHitTestres provides the hit-test result. It contains the value returned from the hit
test process, which determined the window to be associated with this message. For
details of the possible values, see WM_HITTEST.

fsflags (USHORT)
Keyboard control codes.
In addition to the control codes described with the WM_CHAR message, the
following keyboard control codes are valid.

KC_NONE Indicates that no key is pressed.

Returns
rc (BOOL)
Processed indicator.

TRUE Message processed
FALSE Message ignored.
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WM_BUTTON1UP

This message occurs when the operator releases button 1 of the pointing device.

Parameters
param1i

ptspointerpos (POINTS) -
Pointer position.

The pointer position is in window coordinates relative to the bottom-left corner of the
window.

param2

fsHitTestres (USHORT)
Hit-test result.

fsHitTestres provides the hit-test result. It contains the value returned from the
hit-test process, which determines the window to be associated with this message.
For details of the possible values, see WM_HITTEST.

fsflags (USHORT)
Keyboard control codes.

In addition to the control codes described with the WM_CHAR message, the
following keyboard control codes are valid.

KC_NONE Indicates that no key is pressed.
Returns

rc (BOOL)
Processed indicator.

TRUE Message processed
FALSE Message ignored.
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WM_CHAR

This message is sent when an operator presses a key.

Parameters
parami

fsflags (USHORT)

Keyboard control codes.

KC_CHAR
KC_SCANCODE

KC_VIRTUALKEY

KC_KEYUP

KC_PREVDOWN

KC_DEADKEY

KC_COMPOSITE

KC_INVALIDCOMP

KC_LONEKEY

KC_SHIFT

KC_ALT

Indicates that usch value is valid.
Indicates that ucscancode is valid.

Generally, this is set in all WM_CHAR messages generated
from actual operator input. However, if the message has
been generated by an application that has issued the
WinSetHook function to filter keystrokes, or posted to the
application queue, this may not be set.

Indicates that usvk is valid.

Normally usvk should be given precedence when processing
the message.

Note: For those using hooks, when this bit is set,
KC_SCANCODE should usually be set as well.

The event is a key-up transition; otherwise it is a down
transition.

The key has been previously down; otherwise it has been
previously up.

The character code is a dead key. The application is
responsible for displaying the glyph for the dead key without
advancing the cursor.

The character code is formed by combining the current key
with the previous dead key.

The character code is not a valid combination with the
preceding dead key. The application is responsible for
advancing the cursor past the dead-key glyph and then, if the
current character is not a space, sounding the alarm and
displaying the new character code.

Indicates if the key is pressed and released without any other
keys being pressed or released between the time the key
goes down and up.

The SHIFT state is active when key press or release
occurred.

The ALT state is active when key press or release occurred.
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KC_CTRL The CTRL state was active when key press or release
occurred.

ucrepeat (UCHAR)
Repeat count.

ucscancode (UCHAR)
Hardware scan code.

A keyboard-generated value that identifies the keyboard event. This is the raw scan
code, not the translated scan code.

param2

usch (USHORT)
Character code.

The character value translation of the keyboard event resulting from the current
code page that would apply if the CTRL or ALT keys were not depressed.

usvk (USHORT)
Virtual key codes.

A virtual key value translation of the keyboard event resuiting from the virtual key
code table. The low-order byte contains the vk value, and the high-order byte is
always set to zero by the standard translate table.

0 This value applies if fsflags does not contain KC_VIRTUALKEY.
Returns

rc (BOOL)
Processed indicator.

TRUE Message processed
FALSE Message ignored.

WM_ENABLE

This message notifies a windows of a change to its enable state.

Parameters
param1i

usnewenabledstate (USHORT)
New enabled state indicator.

TRUE The window was set to the enabled state.
FALSE The window was set to the disabled state.
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param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
ulReserved (ULONG)
Reserved value, should be 0.

WM_MOUSEMOVE

This message occurs when the pointing device pointer moves.

Parameters
parami

sxMouse (SHORT)
&Pdev. x-coordinate.

syMouse (SHORT)
&Pdev. y-coordinate.

param2

uswHitTest (USHORT)
Message result.

Zero A pointing device capture is currently in progress
Other  The result of the WM_HITTEST message.

fsflags (USHORT)
Keyboard control codes.

In addition to the control codes described with the WM_CHAR message, the
following keyboard control codes are valid.

KC_NONE Indicates that no key is pressed
Returns

rc (BOOL)
Processed indicator.

- TRUE  The window procedure did process the message.
FALSE The window procedure did not process the message.

Chapter 3. Multiple-Line Entry Field Controls ~ 3-45



WM_QUERYWINDOWPARAMS

This message occurs when an application queries the window parameters.

Parameters
parami

pwndparams (PWNDPARAMS)
Window parameter structure.

This points to a window parameter structure; see “WN‘DPARAMS" on page 3-58.

The valid values of fsStatus are WPM_CCHTEXT, WPM_TEXT,
WPM_CBCTLDATA, and WPM_CTLDATA.

The flags in fsStatus are cleared as each item is processed. If the call is
successful, fsStatus is 0. If any item has not been processed, the flag for that item
is still set.

param2

ulReserved (ULONG)
" Reserved value, should be 0.

Returns
rc (BOOL)
Success indicator.

TRUE Successful completion
FALSE Error occurred.

WM_SETWINDOWPARAMS

This message occurs when an application sets or changes the window parameters.

Parameters
parami

pwndparams (PWNDPARAMS)
Window parameter structure.

This points to a window parameter structure; see “WNDPARAMS” on page 3-58.
The valid values of fsStatus are WPM_TEXT and WPM_CTLDATA.

3-46 PM Advanced Programming Guide



param2

ulReserved (ULONG)

Reserved value, should be 0.

Returns
rc (BOOL)
Success indicator.

TRUE Successful operation
FALSE Error occurred.
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Related Notification Message

This section covers the notification message that is related to multiple-line entry field

controls.

WM_CONTROL (in Multiline Entry Fields)
For the cause of this message, see “WM_CONTROL” on page 5-15.

Parameters
parami

usid (USHORT)
Control window identity.

usnotifycode (USHORT)
Notify code.

MLN_TEXTOVERFLOW

MLN_PiIXHORZOVERFLOW
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A key stroke causes the amount of text to exceed
the limit on the number of bytes of data (refer to
MLM_SETTEXTLIMIT). The parameter contains the
number of bytes of data which would not fit within
the current text limit. For character key strokes this
can be 1 or 2 (DBCS). For Shift+Ins (paste) it can
be any amount up to the paste limit.

The default rc of FALSE causes the default error
handling, which is to ignore the key stroke, and
beep.

An rc of TRUE implies that corrective action has
been taken (such as deleting existing text or raising
the limit) and the WM_CHAR (in Multiline Entry
Fields) should be reprocessed as if just entered.

A key stroke causes the size of the display bit map
to exceed the horizontal limit of the format rectangle
(refer to MLM_SETFORMATRECT). The parameter
contains the number of &pel.s that would not fit
within the current text limit.

The default rc of FALSE causes the default error
handling, which is to ignore the key stroke, and
beep. ~

An rc of TRUE implies that corrective action has
been taken (such as changing to a smaller font or
raising the limit) and the WM_CHAR (in Multiline
Entry Fields) should be reprocessed as if just
entered.



MLN_PIXVERTOVERFLOW

MLN_OVERFLOW

¢

MLN_HSCROLL

MLN_VSCROLL

MLN_CHANGE

MLN_UNDOOVERFLOW

A key stroke causes the size of the display bit map
to exceed the vertical limit of the format rectangle
(refer to MLM_SETFORMATRECT). The parameter
contains the number of &pel.s that would not fit
within the current text limit.

The default rc of FALSE causes the default error
handling, which is to ignore the key stroke, and
beep.

An rc of TRUE implies that corrective action has
been taken (such as changing to a smaller font or
raising the limit) and the WM_CHAR (in Multiline
Entry Fields) should be reprocessed as if just
entered. '

An action other than entry of a key stroke causes a
condition involving the text limit or format rectangle
limit, such that either the limit becomes inadequate
to contain the text or the text exceeds the limit.

This can be caused by:

MLM_SETWRAP
MLM_SETTABSTOP
MLM_SETFONT
MLM_IMPORT
MLM_PASTE
MLM_CUT
MLM_UNDO
MLM_DELETE
WM_SIZE.

Indicates that the MLE has completed a scrolling
calculation and is about to update the display
accordingly. All queries return values as if the
scrolling were complete. However, no scrolling
action is visible on the user interface.

Indicates that the MLE has completed a scrolling
calculation and is about to update the display
accordingly. All queries return values as if the
scrolling were complete. However, no scrolling
action is visible on the user interface.

Signals that the text has changed. This notification
is sent whenever any text change occurs.

Signals that the text change operation, which could
normally be undone, cannot be undone because the
amount of text involved exceeds the undo capability.
This includes text entry, deletion, cutting, and
pasting.
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MLN_CLPBDFAIL
MLN_MEMERROR

MLN_SETFOCUS
MLN_KILLFOCUS

MLN_MARGIN

MLN_SEARCHPAUSE
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Signals that a clipboard operation failed.

Signals that the required storage cannot be
obtained. The action that results in the increased
storage requirement fails.

Sent whenever the MLE window receives the input
focus.

Sent whenever the MLE window loses the input
focus.

Whenever the user moves the mouse into the left,
right top, or bottom margins, this message is sent to
the owner of the window.

If the owner returns an rc of TRUE, the mouse
move is assumed to have been processed by the
owner and no further action need be taken.

If the owner returns an rc of FALSE, the MLE
performs a defauit action appropriate to each
different mouse action.

The exceptions to this are all mouse messages that
occur after a button-down inside the margin, until
and including the matching button-up. Conceptually
the drag (button-down until button-up) is a single
macro event. Therefore, if FALSE is returned for a
button-down event, no further margin notifications
are given until after the drag has ended (button-up).

Note: If the application receives a notification of
button-down in the margin and processes it,
it must capture the mouse until the button-up
event.

This notification is sent periodically by the MLE,
while an MLM_SEARCH message is being
processed, to give an application the opportunity to
stop excessively long searches, and to provide
search progress information. The owner window
can respond either with TRUE or FALSE. FALSE
causes the MLE to continue searching; TRUE
causes the MLE to stop the search immediately.
For further information, see MLM_SEARCH



param2

ulOver (ULONG)

Number of bytes that do not fit.
param2 contains ulOver for a usnotifycode of MLN_TEXTOVERFLOW.

pixOver (PIX)

Linear distance of overflow in &pel.s.

param2 contains pixOver for a usnotifycode of MLN_PIXHORZOVERFLOW or
MLN_PIXVERTOVERFLOW.

pErrinfo (POVERFLOW)

Overflow error information structure.
param2 contains pErrinfo for a usnotifycode of MLN_OVERFLOW.
The afErrind field of the MLEOVERFLOW structure can take one or more of the

following values:

MLFEFR_RESIZE

MLFEFR_TABSTOP

MLFEFR_FONT

MLFEFR_WORDWRAP

The window is resized, and the format rectangie is tied to
the window size and limited either horizontally, vertically,
or both. The implicit change of the format rectangle to the
new size does not contain the text. The format rectangle
is made static at the previous size, and the
MLESFR_MATCHWINDOW style is turned off until set
again by the application. This is done in response to a
WM_SIZE message, and therefore the multi-line entry
field does not forward the return value from this
notification message.

A tab stop location change is requested, and the text is
limited either horizontally, vertically, or both. Changing
the tab stops causes the text to exceed the limit. The tab
stop change is rejected.

A font change is requested, and the text is limited either
horizontally, vertically, or both. Changing the font causes
the text to exceed the limit. The font change is rejected.

The word-wrap state is requested to be changed, and the
text is limited either horizontally, vertically, or both.
Wrapping the text differently exceeds the limit, and the
request is rejected. This happens in situations where the
horizontal limit is not set, there are lines exceeding it, and
word-wrap is being changed from off to on, such that it
creates soft line breaks resulting in increased vertical size.
This happens if word-wrap is being changed from on to

' off, and there is at least one line created by a soft

line-break, such that when that line-break is removed, the
full line (up to the hard line break) exceeds the horizontal
limit.
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MLFEFR_TEXT Text is changed by MLM_IMPORT, MLM_PASTE,
MLM_CUT, MLM_UNDO, or MLM_DELETE, and the text
is limited either horizontally, vertically, or both within the
format rectangle. The change causes the text to exceed
the format rectangle in a dimension that is limited. For
example, Delete and EOL joins text from two lines into
one line long enough to exceed the horizontal limit.

MLFETL_TEXTBYTES Text is changed by MLM_IMPORT MLM_PASTE, or
MLM_UNDO, and the text is limited to a maximum
number of bytes. The change causes the text to exceed
that maximum.

ulErrind (ULONG)
Clipboard fail flag.

param2 contains ulErrind for a usnotifycode of MLN_CLPBDFAIL.

MLFCPBD_TOOMUCHTEXT Text amount exceeds clipboard capacity
MLFCPBD_CLPBDERROR A clipboard error occurred.

pmrg (PMARGSTRUCT)
Margin structure.

param2 contains pmrg for a usnotifycode of MLN_MARGIN.

The left and right margins are defined as going all the way to the top and bottom
such that the top and bottom margins are contained between them. Therefore, the
corners are included in the sides.

usMouMsg contains the mouse message that signals the event.

iptNear contains the insertion point of the nearest point in the text. For situations
where the nearest location is beyond the end of a line, the insertion point for the
end of the line is returned. (The EOL character is considered to be beyond the end
of the line.)

iptSearchedTo (IPT)
Current insertion point of search.

param?2 contains iptSearchedTo for a usnotifycode of MLN_SEARCHPAUSE.

ulReserved (ULONG)
Reserved value, should be 0.

param2 contains ulReserved for a usnotifycode of MLN_HSCROLL,
MLN_VSCROLL, MLN_CHANGE, MLN_UNDOOVERFLOW, MLN_MEMERROR,
MLN_SETFOCUS, or MLN_KILLFOCUS.
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Returns
ReturnCode

rc (BOOL)
Action taken by application.

ReturnCode contains rc for a usnotifycode of MLN_TEXTOVERFLOW,
MLN_PIXHORZOVERFLOW, MLN_PIXVERTOVERFLOW, MLN_MARGIN, or
MLN_SEARCHPAUSE.

TRUE  The multiline entry field control assumes that appropriate action has been
taken by the application. Appropriate action depends on the MLN_*
notification code, and is documented under the usnotifycode field.

FALSE The multiline entry field control assumes that the application has ignored
this WM_CONTROL (in Multiline Entry Fields) message, and takes action
appropriate to the MLN_* notification code, as documented under the \
usnotifycode field.

ulReserved (ULONG)
Reserved value, should be 0.

ReturnCode contains ulReserved for a usnotifycode of MLN_OVERFLOW,
MLN_HSCROLL, MLN_VSCROLL, MLN_CHANGE, MLN_UNDOOVERFLOW,
MLN_CLPBDFAIL, MLN_MEMERROR, MLN_SETFOCUS, or MLN_KILLFOCUS.
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Related Data Structures
This section covers the data structures that are related to multiple-line entry field controls.

MLECTLDATA
Multiline entry-field (MLE) control data structure.

Syntax

Fields
cbCtiData (USHORT)
Length of control data in bytes.

aflEFormat (USHORT)
Import/export format.

This sets the initial import/export format. Setting this value via control data is considered

identical to setting it through the MLM_FORMAT message. The same constants apply
here. The default is MLE_CFTEXT.

cchText (ULONG)
Text limit.

The maximum amount of text allowed in the MLE. This value is interpreted identically to
the parameter of MLM_SETTEXTLIMIT. A negative value indicates that the length is
considered unbounded. ‘

iptAnchor (IPT)
Selection anchor point.

iptCursor (IPT)
Selection cursor point.

The iptAnchor and iptCursor parameters identify the beginning and ending points,
respectively, of the selection. These values may range from 0 through the length of the
text. The default is 0,0 and can be indicated by entering 0,0.
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cxFormat (LONG)
Formatting-rectangle width in &pel.s.

cyFormat (LONG)
Formatting-rectangle height in &pel.s.

The cxFormat and cyFormat parameters identify the dimensions in &pel.s of the
formatting rectangle, as can be set by the MLM_SETFORMATRECT message. These
values are considered identical to the two fields in the format rectangie structure
referenced in that message, and the interpretation of the values in these fields is
governed by the afFormatfFlags field.

The default is the window size in both dimensions, and can be indicated by 0 values.

afFormatFlags (ULONG)
Format flags.

These flags govern the interpretation of the cxFormat and cyFormat fields, just as in the
MLM_SETFORMATRECT message. The flag values defined there are also valid in this
field. The default is unlimited in both directions, and is of varying size to match the
window size.

MLEMARGSTRUCT

Multiline entry-field margin information.

Syntax

Fields
afMargins (USHORT)
Margin in which the event occurred.

The left and right margins are defined as including the corners at the top and bottom,
and the top and bottom margins are contained between them. Therefore, the corners
are included in the sides.

MLFMARGIN_LEFT
MLFMARGIN_RIGHT
MLFMARGIN_TOP
MLFMARGIN_BOTTOM
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usMouMsg (USHORT)
Message identity of the original mouse event.

iptNear (IPT)
Insertion point nearest to the margin event.

'MLEOVERFLOW

Overflow error structure for multiline entry field.

Syntax

Fields
afErrind (ULONG)
One or more EFR_* flags.

nBytesOver (LONG)
Number of bytes over the limit.

pixHorzOver (LONG)
Number of &pel.s over the horizontal limit.

pixVertOver (LONG)
Number of &pel.s over the vertical limit.
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MLE_SEARCHDATA

Search structure for multiline entry field.

Syntax

Fields
cb (USHORT)
Size of structure.

pchFind (PCHAR)
String to search for.

pchReplace (PCHAR)
String to replace with.

cchFind (SHORT)
Length of pchFind string.

cchReplace (SHORT)
Length of pchReplace string.

iptStart (IPT)
Point at which to start search, or point where string was found.

Non-negative  Point at which to start search.
Negative Start search from current cursor location.

iptStop (IPT)
Point at which to stop search.

Non-negative  Point at which to stop search.
Negative Stop search at end of text.

cchFound (USHORT)
Length of string found at iptStart.
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WNDPARAMS

Window parameters.

Syntax

Fields
fsStatus (ULONG)
Window parameter selection.

Identifies the window parameters that are to be set or queried:

WPM_CBCTLDATA Window control data length

WPM_CCHTEXT Window text length
WPM_CTLDATA Window control data
WPM_PRESPARAMS  Presentation parameters
WPM_TEXT Window text.

cchText (ULONG)
Length of window text.

pszText (PSZ)
Window text.

cbPresParams (ULONG)
Length of presentation parameters.

pPresParams (PVOID)
Presentation parameters.

cbCtiData (ULONG)
Length of window class specific data.

pCtiData (PVOID)
Window class specific data.
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Summary

Following are tables that describe the OS/2 window messages, notification message,
notification codes, and data structures used with multiple-line entry field control:

Table 3-3 (Page 1 of 2). Window Messages Received by an MLE

Message Name

Description

MLM_CHARFROMLINE
MLM_CLEAR
MLM_COPY
MLM_CUT

MLM_DELETE
MLM_DISABLEREFRESH
MLM_ENABLEREFRESH
MLM_EXPORT
MLM_FORMAT

MLM_IMPORT
MLM_INSERT

MLM_LINEFROMCHAR

MLM_PASTE

MLM_QUERYBACKCOLOR

MLM_QUERYCHANGED
MLM_QUERYFIRSTCHAR
MLM_QUERYFONT

Returns the first insertion point on a given line.
Clears the current selection.
Copies the current selection to the clipboard.

Copies the text that forms the current selection to the
clipboard, then deletes the text from the MLE field control.

Deletes text.

Disables screen refresh.
Enables screen refresh.
Exports text to a buffer.

Sets the format to be used for buffer importing and
exporting.

Imports text from a buffer.

Deletes the current selection and replaces it with a text
string.

Returns the line number corresponding to a given
insertion point.

Replaces the text that forms the current selection with text
from the clipboard.

Queries the background color.
Queries the changed flag.
Queries the first visible character.

Queries which font is in use.

MLM_QUERYFORMATLINELENGTH  Returns the number of bytes to end of line after formatting
is applied.

MLM_QUERYFORMATRECT

MLM_QUERYFORMATTEXTLENGTH Returns the length of a specified range of characters after
the current formatting is applied.

Queries the format dimensions and mode.

MLM_QUERYIMPORTEXPORT
MLM_QUERYLINECOUNT
MLM_QUERYLINELENGTH

Queries the current transfer buffer.
Queries the number of lines of text.

Returns the number of bytes between a given insertion
point and the end of line.

MLM_QUERYREADONLY
MLM_QUERYSEL

Queries the read-only mode.

Returns the location of the selection.
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Table 3-3 (Page 2 of 2). Window Messages Received by an MLE

Message Name

Description

MLM_QUERYSELTEXT
MLM_QUERYTABSTOP
MLM_QUERYTEXTCOLOR
MLM_QUERYTEXTLENGTH
MLM_QUERYTEXTLIMIT

MLM_QUERYUNDO
MLM_QUERYWRAP
MLM_RESETUNDO

MLM_SEARCH
MLM_SETBACKCOLOR
MLM_SETCHANGED
MLM_SETFIRSTCHAR
MLM_SETFONT
MLM_SETFORMATRECT
MLM_SETIMPORTEXPORT
MLM_SETREADONLY
MLM_SETSEL
MLM_SETTABSTOP
MLM_SETTEXTCOLOR
MLM_SETTEXTLIMIT

MLM_SETWRAP
MLM_UNDO

Copies the currently selected text into a buffer.
Queries the pel interval at which tab stops are placed.
Queries the text color.

Returns the number of characters in the text.

Queries the maximum number of bytes that a multiple-line

entry field control can contain.
Queries the possible undo or redo operations.
Queries the wrap flag.

Resets the undo state to indicate the no undo operations
are possible.

Searches for a specified text string.
Sets the background color.

~ Sets or clears the changed flag.

Sets the first visible character.

Sets a font.

Sets the format dimensions and mode.

Sets the current transfer buffer.

Sets or clears read-only mode.

Sets a selection.

Sets the pel interval at which tab stops are placed.
Sets the text color.

Sets the maximum number of bytes that a multiple-line
entry field control can contain.

Sets the wrap flag.

Performs any available undo operations.

Table 3-4 (Page 1 of 2). Window Messages Sent by an MLE

Message Name

Description

WM_BUTTON1DBLCLK

WM_BUTTON1DOWN
WM_BUTTON1UP
WM_CHAR
WM_ENABLE
WM_MOUSEMOVE

Occurs when the user presses mouse button 1 twice
within a specified time.

QOccurs when the user presses mouse button 1.
Occurs when the user releases mouse button 1.
Sent when the user presses a key.

Sets the state of the MLE field.

Occurs when the pointing device pointer moves.
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Table 3-4 (Page 2 of 2). Window Messages Sent by an MLE

Message Name

Description

WM_QUERYWINDOWPARAMS

WM_SETWINDOWPARAMS

Occurs when an application queries the entry field control
window parameters.

Occurs when an application sets or changes the entry
field control window parameters.

Table 3-5. MLE Notification Message

Message Name

Description

WM_CONTROL

Occurs when an MLE field control has a significant event
to notify to its owner.

Table 3-6. MLE Notification Codes

Code Name

Description

MLN_CHANGE

MLN_CLPBDFAIL
MLN_HSCROLL
MLN_KILLFOCUS
MLN_MARGIN

MLN_MEMERROR
MLN_OVERFLOW
MLN_PIXHORZOVERFLOW
MLN_PIXVERTOVERFLOW
MLN_SEARCHPAUSE

MLN_SETFOCUS
MLN_TEXTOVERFLOW

MLN_UNDOOVERFLOW

MLN_VSCROLL

Indicates that the contents of the MLE field have
changed.

Indicates that a clipboard operation failed.
indicates that the MLE text is about to scroll horizontally.
Indicates that the MLE field lost the input focus.

Indicates that the mouse moved across the MLE field
margin.

Indicates that the MLE field control cannot allocate
enough memory to perform the requested operation.

Indicates that the specified MLE operation would overflow
the field’s text limit or the format rectangle.

Indicates that the user entered more text than could fit
horizontally in the MLE field.

Indicates that the user entered more text than could fit
vertically in the MLE field.

Indicates that the MLE field control paused during a
search operation initiated by an MLM_SEARCH message.

Indicates that the MLE field received the input focus.

Indicates that the user or application attempted to exceed
the text limit of the MLE field.

Indicates that the MLE field control cannot undo a text
change because the undo operation involves too much
text.

Indicates that the MLE text is about to scroll vertically.
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Table 3-7. MLE Data Structures

- Data Structure Name

Description

MLECTLDATA
MLEMARGSTRUCT
MLEOVERFLOW
MLE_SEARCHDATA
WNDPARAMS

MLE field control data structure.

MLE field margin information data structure.
MLE field overflow error data structure.
MLE field search data structure.

Window parameters data structure.
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Chapter 4. Spin Button Controls

A spin button control (WC_SPINBUTTON window class) 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 a list of the months of the year, or an
alphabetic list of cities or states. This chapter explains when and how to use spin buttons in
PM applications.

About Spin Button Controls

A spin button consists of at least one spin field that is a single-line entry (SLE) field, and up
and down arrows that are stacked on top of one another. These arrows are positioned to the
right of the SLE field. Figure 4-1 shows an example of spin button.

$pin button

Figure 4-1. Spin Button Example

You can create multi-field spin buttons for those applications in which users must select more
than one value. For example, in setting a date, the spin button control can provide individual
fields for setting the month, day, and year. The first spin field in the spin button could
contain a list of months; the second, a list of numbers; and the third, a list of years.

The application uses a multi-field spin button by creating one master component that
contains a spin field and the spin arrows, and servant components that contain only spin
fields. The spin buttons are created at component initialization. The servant components
are passed a handle to the master component in a message. When a servant spin field has
the focus, it is spun by the arrows in the master component.

The list of values in a spin button entry field can be an array of data or a list of consecutive
integers, defined by an upper and a lower limit.
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Using Spin Button Controls
This section describes how to create a spin button control.

Creating a Spin Button

A spin button is created as a public window class by using WinCreateWindow, with a class
style of WC_SPINBUTTON and a window style of WS_VISIBLE. These are joined with any
of the spin button style flags by using a logical OR (|). The spin button style flags let you
specify:

¢ Character input restrictions (none, numeric, read-only)

* Presentation of the data in the spin field (left-justified, right-justified, centered) -

* Presence or absence of a border around the spin field

* Spin speed

* Zero-padding of numeric spin fields.

The placement and width of the spin button component are specified as parameters in
WinCreateWindow.

The upper and lower limits of numeric fields, the value array pointer for arrays of strings, and
the initial value in the spin field are all set by messages sent from the application to the
component. '

You can destroy the spin button component window using WinDestroyWindow when finished.
The component handle that was returned when the spin button was created is the input
parameter to WinDestroyWindow. The sample code illustrated in Figure 4-2 shows an
example of how to create a spin buiton.

Figure 4-2 (Part 1 of 2). Sample Code for Creating a Spin Button
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Figure 4-2 (Part 2 of 2). Sample Code for Creating a Spin Button
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Graphical User Interface Support for Spin Button Controls

Users can interact with the spin button using either the keyboard or a pointing device, such
as a mouse, as follows: '

¢ Using the select button (button 1) on the pointing device, users first give focus to the
spin field they want to change, and then click on either the Up Arrow or Down Arrow
until the value they want is displayed in the spin field.

¢ Using a keyboard, users press the:
— Up Arrow and Down Arrow keys to see the choices ,
— Left Arrow and Right Arrow keys to move the cursor left and right within a spin field

— Home and End keys to move the cursor to the first and last characters in a spin
field

— Tab and Shift+Tab keys to move the input focus from one field to another in
multi-field spin buttons.

Users can view the values in a spin field one at a time, or they can rapidly scroll a list by
keeping either the Up or Down Arrow keys pressed. When a spin button is not read-only,
users can advance quickly to the value they want to set in a spin field by typing over the

value currently displayed.
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Related Window Messages

This section covers the window messages that are related to spin button controls.

SPBM_OVERRIDESETLIMITS

This message causes the component to set or reset numeric limits.

Parameters
param1

IUpLimit (LONG)
Upper limit.

param2

ILowLimit (LONG)
Lower limit.

Returns
rc (BOOL)
Success indicator.

TRUE  Successful completion.
FALSE Error occurred.

SPBM_QUERYLIMITS

This message enables an application to query the limits of a numeric spin field.

Parameters
param1

plUpLimit (PLONG)
Pointer to a LONG that will receive the returned upper limit.

param2

plLowLimit (PLONG)
Pointer to a LONG that will receive the returned lower limit.
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Returns
rc (BOOL)
Success indicator.

TRUE Successful completion
FALSE Error occurred.

SPBM_QUERYVALUE

This message causes the component to show the value in the spin field.

Parameters
parami

pStorage (PVOID)
Place for returned value.

A place for the returned value. This value is either the address of a string or the
address of a long variable.

If the usBufSize is 0, param1 is assumed to be an address of a long variable.
If param1 is Other, it is assumed to be an address of a string.

NULL Causes the spin button to process the reset or update as specified, but it
will not try to return a value to the application.

Other The address where the value is returned.

param2

usBufSize (USHORT)
Buffer size.

If usBufSize is too small to return all of the text, the spin button returns as much of
the text as it can.

0 The spin button assumes that param? is the address of a long variable. If
the data in the spin button is spinning between an upper and lower limit,
the current value is passed back in the variable.

If the data in the spin button is in an array, the index of the current array
value (or last valid value) is passed back in the variable.

Other - The spin button assumes that param? is the address of a string. The
information passed back in the string is dependent upon the fiags in the
usValue parameter.
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usValue (USHORT)
Update/reset value.

Controls how the spin field is updated.

SPBQ_UPDATEIFVALID

SPBQ_ALWAYSUPDATE

SPBQ_DONOTUPDATE

Returns
rc (BOOL)
Success indicator.

Update the contents of the spin field if the value is valid.
This is the default.

Specifying this flag on a query will not update the
contents of the spin field if it is exactly the same as an
item in the spin button list.

If an item in the list is Monday, specifying
SPBQ_UPDATEIFVALID updates the spin field contents
when MONDAY, monday, or mMONDAY are typed, but
not when Monday is typed. This prevents recursion if
the application checks for the validity each time a
SPBN_CHANGE message is sent from the component.

Update the contents of the spin field if the value is valid.
Reset the contents of the spin field to the last valid
value if the field contains data that is not valid.

If the spin button is spinning numbers between an upper
and a lower limit, and the content of the spin field is a
valid number that is out of range, the spin button does
not reset itself to the last valid value. It sets the current
position at the upper limit when the out-of-range number
specified is above the upper limit. It sets the current
position at the lower limit when the out-of-range number
is below the lower limit.

When the current value is changed, the return of the
query message is still FALSE.

Do not update the contents of the spin field, even if the
value is valid.

TRUE  Successful completion.

FALSE Error occurred.
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SPBM_SETARRAY

This message causes the component to set or reset the array of data.

Parameters
parami

pStri (PS2)
Pointer to the new array of values.

param2

usitems (USHORT)
Number of items in the array.

Returns
rc (BOOL)
Success indicator.

TRUE Successful completion
FALSE Error occurred.

SPBM_SETCURRENTVALUE

This message causes the component to set or reset the current numeric value or array
index.

Parameters
parami

IValue (LONG)
Array value or index.

Current value or index of array.

param2

ulReserved (ULONG)
Reserved value, shouid be 0.

Returns
rc (BOOL)
Success indicator.

TRUE Successful completion
FALSE Error occurred.
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SPBM_SETLIMITS

This message causes the component to set or reset numeric limits.

Parameters
parami

IUpLimit (LONG)
Upper limit.

param2

ILowLimit (LONG)
Lower limit.

rc (BOOL)
Success indicator.

TRUE  Successful completion
FALSE Error occurred.

SPBM_SETMASTER

This message causes the component to identify its master.

Parameters
paramt

hwnd (HWND)
Handle of master component.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Success indicator.

TRUE  Successful completion
FALSE Error occurred.
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SPBM_SETTEXTLIMIT

This message sets the maximum number of characters allowed in a spin field.

Parameters
parami

usLimit (USHORT)
Cha_ractfar limit.

Number of characters to allow.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Success indicator.

TRUE Successful completion
FALSE Error occurred.

SPBM_SPINDOWN

This message causes the component to show the previous value (spin backward).

Parameters
parami

ulltem (ULONG)
Number of values to spin down.

param2

ulReserved (ULONG)
Reserved value, should be 0.

Returns
rc (BOOL)
Success indicator.

TRUE  Successful completion
FALSE Error occurred.
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SPBM_SPINUP

- This message causes the component to show the next value (spin forward).

Parameters
param1i

ulltem (ULONG)
Number of values to spin up.

param2

ulReserved (ULONG)

Reserved value, should be 0.

Returns
rc (BOOL)
Success indicator.

TRUE  Successful completion
FALSE Error occurred.
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Related Notification Message
This section covers the notification message that is related to spin button controis.

WM_CONTROL (in Spin Button Controls)
For the cause of this message, see “WM_CONTROL” on page 5-15.

Parameters
parami

id (USHORT)
Identity of the spin button component window.

notifycode (USHORT)
Notification code.

SPBN_UPARROW Tells the application that the Up Arrow was clicked on, or
the Up Arrow key was pressed.

SPBN_DOWNARROW  Telis the application that the Down Arrow was clicked on,
or the Down Arrow key was pressed.

SPBN_SETFOCUS Tells the application which spin field was selected.
SPBN_KILLFOCUS Tells the application when the spin field loses focus.
SPBN_ENDSPIN “Tells the application that the user released the select
button or one of the arrow keys while spinning a button.
SPBN_CHANGE Tells the application that the contents of the spin field
changed.
param2

hwnd (HWND)
Window handle.

The interpretation of this handle is dependent upon the foIIoWing notification codes:

+ SPBN_UPARROW, SPBN_DOWNARROW, and SPBN_ENDSPIN.

The param2 parameter is the handle to the currently selected spin field in a
particular master-servant setup. If either the Up or Down Arrow is clicked on
and none of a spin button’s servants are currently selected, the master will
return.a handle to itself.

« SPBN_SETFOCUS
The paramz2 parameter is the handle of the currently selected spin field.

This message tells the application which spin field is selected.
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* SPBN_KILLFOCUS

The param2 parameter is NULLHANDLE if the spin field loses focus or no spin
field is currently selected.

This message tells the application when a spin field loses focus.

Note: Both SPBN_KILLFOCUS and SPBN_SETFOCUS are set independently.
You must check this message only when the application does not
specify a master-servant relationship.

+ SPBN_CHANGE

The param2 parameter is the handle of the spin button in which the spin field
text changed.

Returns
ulReserved (ULONG)
Reserved value, should be 0.
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Related Data Structure

This section covers the data structure that is related to spin button controls.

‘SPBCDATA

S"pin Button control data structure.

Syntax

The SPBCDATA structure is used in WinCreateWindow’s pCtlData parameter.

When using this structure the SPBM_SETLIMITS, SPBM_SETTEXTLIMIT, and
SPBM_SETMASTER messages do not need to be specified.

* ulTextLimit and ILowerLimit replace SPBM_SETLIMITS.
¢ [UpperLimit replaces SPBM_SETTEXTLIMIT.
* idMasterSpb replaces SPBM_SETMASTER.

Fields
chSize (ULONG)
Size of control block.

ulTextLimit (ULONG)
Entryfield text limit.

ILowerLimit (LONG)
Spin lower limit (numeric only).

IUpperLimit (LONG)
Spin upper limit (numeric only).

idMasterSpb (ULONG)
ID of the servant’s master spinbutton.

pHWXCtiData (PVOID)
Reserved for Pen CtiData.
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Summary

Following are tables that describe the OS/2 window messages, notification message,
notification codes, and data structure used with spin button controls:

Table 4-1. Spin Button Control Window Messages

Message Name

Description

SPBM_OVERRIDESETLIMITS
SPBM_QUERYLIMITS

SPBM_QUERYVALUE
SPBM_SETARRAY
SPBM_SETCURRENTVALUE

SPBM_SETLIMITS
SPBM_SETMASTER
SPBM_SETTEXTLIMIT

SPBM_SPINDOWN

SPBM_SPINUP

Causes the component to set or reset numeric limits.

Enables an application to query the limits of a numeric
spin field.

Causes the component to show the value in the spin field.

" Causes the component to set or reset the array of data.

Causes the component to set or reset the current numeric
value or array index.

Causes the component to set or reset numeric limits.
Causes the component to identify its master.

Sets the maximum number of characters allowed in a spin
field.

Causes the component to show the previous value (spin
backward).

Causes the component to show the next value (spin
forward).

Table 4-2. Spin Button Control Notification Message

Message Name

Description

WM_CONTROL

Occurs when the spin button control has a significant
event to notify to its owner.

Table 4-3. Spin Button Control Notification Codes

Code Name

Description

SPBN_CHANGE
SPBN_DOWNARROW

SPBN_ENDSPIN

SPBN_KILLFOCUS
SPBN_SETFOCUS
SPBN_UPARROW

Sent when the contents of the spin field change.

Sent when the Down Arrow button is clicked on or the
Down Arrow key is pressed.

Sent when the user releases the select button or one of
the arrow keys while spinning a button.

Sent when the spin field loses the focus.
Sent when the spin field is selected.

Sent when the Up Arrow button is clicked on or the Up
Arrow key is pressed.
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Table 4-4. Spin Button Control Data Structure

Data Structure Name Description

SPBCDATA Spin button data structure.
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Chapter 5. Static Controls

A static control is a simple text field, bit map, or icon that an application can use to label,
enclose, or separate other control windows. This chapter describes how to create and use
static controls in PM applications.

About Static Controls

Unlike the other types of control windows, a static control does not accept user input or send
notification messages to its owner. The primary advantage of a static control is that it
provides a label or graphic that requires little attention from an application. At most, an
application might change the text or position of a static control.

Keyboard Focus
A static control never accepts the keyboard focus. When a static control receives a
WM_SETFOCUS message, or when a user clicks the static control, the system advances the
focus to the next sibling window that is not a static control. If the control has no siblings, the
system gives the focus to the owner of the static control.

Static Control Handle
Every static control is associated with a 32-bit data field. A static control with the
SS_BITMAP or SS_ICON style uses this field t