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Preface

Intended Audience

This document is intended for programmers who need information about the
DECwindows Motif Toolkit.

This document assumes that you are familiar with the overall design of the
DECwindows implementation.

Document Structure

Chapter 1 describes the DECwindows Motif Toolkit. You should read
this chapter to become familiar with the DECwindows Motif Toolkit
implementation. The chapter is intended to complement the introductory
chapters in the OSF/Motif Programmer’s Guide.

Chapter 2 describes how to use the Toolkit to design a DECwindows
application interface. The chapter includes a description of the DECburger
application interface. (Note that the DEChurger demo application is available
only on OpenVMS systems.)

Chapter 3 describes helpful programming hints on a variety of topics.
Chapter 4 describes how to use the help widget in an application.

Chapter 5 describes how to use the DECwindows Help System in an
application.

Chapter 6 describes how to use the color mixing widget in an application.
Chapter 7 describes how to use the print widget in an application.
Chapter 8 describes how to use the compound string widget in an application.

Chapter 9 describes how to use the structured visual navigation widget in an
application.

Chapter 10 describes a set of interoperability coding recommendations that
you should follow if you are writing DECwindows applications for multiple
hardware platforms.

Appendix A describes how to use the DECwTermPort routine to create a
DECterm window on OpenVMS systems.

Xi
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For more information about the DECwindows product, see the following
documentation:

Conventions

Xii

DECwindows Extensions to Motif provides reference information on the
Digital extensions to Motif.

DECwindows Motif for OpenVMS Guide to Non-C Bindings describes non-C
bindings for Xlib, Intrinsics, Motif Toolkit, and Digital extension routines.

DECwindows Companion to the OSF/Motif Style Guide covers style issues for
Digital extensions to Motif and topics not addressed in the OSF/Motif Style
Guide.

VMS DECwindows Guide to Xlib Programming: MIT C Binding describes
how to program with Xlib using C bindings.

VMS DECwindows Guide to Xlib (Release 4) Programming: VAX Binding
describes how to program with Xlib using VAX bindings.

Porting XUI Applications to Motif describes how to port an existing XUI
DECwindows application to Motif.

X Window System, Third Edition (from Digital Press), provides reference
information on Xlib.

X Window System Toolkit (from Digital Press) provides reference information
on the Intrinsics.

X and Motif Quick Reference Guide (from Digital Press) provides quick
reference information on Xlib, Intrinsics, and the Motif ToolkKit.

OSF/Motif Style Guide describes style guidelines for applications based on
the Motif Toolkit.

OSF/Motif Programmer’s Guide describes how to program with the Motif
Window Manager, Motif Toolkit, and the Motif User Interface Language
(UIL).

OSF/Motif Programmer’s Reference provides reference information on the
Motif Toolkit.

The following conventions are used in this manual:

mouse The term mouse is used to refer to any pointing device, such
as a mouse, a puck, or a stylus.

MB1 (Select) MB1 indicates the left mouse button, MB2 indicates the

MB2 (Drag) middle mouse button, and MB3 indicates the right mouse

MB3 (Menu) button. (The buttons can be redefined by the user.)

Ctrl+x A sequence such as Ctrl+x (or Ctrl/x) indicates that you must

hold down the key labeled Ctrl while you press another key
or a pointing device button.

PF1 x A sequence such as PF1 x indicates that you must first press

and release the key labeled PF1, then press and release
another key or a pointing device button.
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italic text

UPPERCASE TEXT

numbers

A vertical ellipsis indicates the omission of items from a code
example or command format; the items are omitted because
they are not important to the topic being discussed.

Boldface text represents the introduction of a new term or
the name of an argument, a field, a resource, or a reason.

Boldface text is also used to show user input in online
versions of the book.

Italic text represents information that can vary in system
messages (for example, Internal error number).

Uppercase letters indicate that you must enter a command
(for example, enter OPEN/READ), or they indicate the name
of a routine, the name of a file, the name of a file protection
code, or the abbreviation for a system privilege.

Hyphens in coding examples indicate that additional
arguments to the request are provided on the line that
follows.

Unless otherwise noted, all numbers in the text are assumed
to be decimal. Nondecimal radixes—binary, octal, or
hexadecimal—are explicitly indicated.
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Introduction

This chapter describes the DECwindows Motif Toolkit, including overviews of the
following topics:

= DECwindows Motif Toolkit

= Basic DECwindows Motif Toolkit programming concepts

You should read this chapter to become familiar with the DECwindows Motif
Toolkit implementation.

Note

This chapter is intended to complement the introductory chapters in
the OSF/Motif Programmer’s Guide, which is the definitive source of
programming information for the Motif Toolkit.

The DECwindows Motif Toolkit on OpenVMS systems includes an example
application called DECburger. DECburger is based on the OSF/Motif Motifburger
application and demonstrates the use of widgets provided by Digital. Section 1.5
describes how to compile, link, and run the DECburger application. (Note that
the DECburger application is unavailable on Digital UNIX or Windows NT
systems.)

1.1 Overview of DECwindows Motif Toolkit

The DECwindows Motif Toolkit, hereinafter called the Toolkit, is a set of
application development tools and run-time routines you can use to create and
manage a DECwindows application user interface.

The Toolkit is based on the OSF/Motif Toolkit and the X Toolkit Intrinsics,
Release 5, and includes widgets and support routines added by Digital. The
widgets and support routines provided by Digital have the prefix DXm. In the
case of the Structured Visual Navigation (SVN) widget, the prefix is DXmSvn.

Using the Toolkit, you can:

= Open a connection to a display device

= Create a complete user interface for your application

= Perform output operations to windows

= Receive input from windows

The Toolkit consists of the following components:

= A set of user interface objects, with run-time routines to create them

= A pair of application development tools, called the User Interface Language
(UIL) and the Motif Resource Manager (MRM)
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< A set of run-time routines to manipulate the widgets, called X Toolkit
intrinsics. The intrinsics routines have the prefix Xt.

1.1.1 Toolkit Building Blocks: Widgets and Gadgets

1-2

The Toolkit provides a set of user interface objects called widgets. Widgets are
the building blocks for the user interface of an application.

From a user’s perspective, widgets are the interface for an application; users
use menus, push buttons, scroll bars, and text widgets to make selections, view
output, enter input, and so forth. Because the Toolkit implements widgets with
a consistent appearance and behavior, users can move between DECwindows
applications without having to learn how to use a new interface.

From a programmer’s perspective, widgets are windows that are logically
connected to application functions. When a user interacts with a widget (for
example, by making a menu selection), information in the widget makes the
application respond appropriately.

A Toolkit widget is made up of a window packaged with input and output
capabilities. Some widgets display information, such as text or graphics. Others
are merely containers for other widgets. Some widgets are for output only and do
not react to pointer or keyboard input. Others change their display in response to
input and can invoke functions that an application has attached to them.

Each widget supports a set of attributes—such as width, height, font, color,

and border width—that you can use to customize the widget's appearance and
function. The Toolkit assigns default values to widget attributes to create widgets
that conform to the recommendations of the OSF/Motif Style Guide.

Some widgets in the Toolkit have variants, called gadgets. Gadgets have the
same general appearance as their widget counterparts but have restricted
capabilities. Gadgets use fewer system resources and can offer improved
application performance. For example, gadgets do not have an associated
window, thus eliminating the processing involved with creating a window. On the
other hand, gadgets do not provide access to all the attributes supported by their
widget counterparts.

To build a user interface using widgets (or gadgets), you create instances of the
widgets in your application program. When you create a widget, you specify
its parent/child relationship, its initial appearance, and other characteristics by
assigning values to widget attributes.

When you create widgets in an application, you specify the following:

= The hierarchy of widgets

For example, an interface object might consist of a box (parent) with buttons
(children) inside the box. Both the box and buttons are widgets; specifying
the hierarchy of widgets entails establishing the relationship between the box
and buttons.

= The characteristics of each widget
For example, you specify the height, width, and position of a widget.

= The routines your application executes when a user provides input to the
interface
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1.1.2 Widget Types
There are three main types of widgets in the Toolkit:

= Input/output widgets

These widgets provide the basic input and output capabilities of a user
interface, such as displaying text or graphics, allowing text editing, and
enabling user input to your application. The widgets that provide these
functions are the XmLabel, XmPushButton, XmToggleButton, XmScale,
XmScrollBar, and XmText widgets.

= Container widgets

These widgets act as containers for other widgets. You use these widgets
to gather together the widgets that provide access to the functions of
your application. The widgets that provide these functions include the
XmBulletinBoard, XmForm, and XmMainWindow widgets. The Toolkit
includes container widgets that are preconfigured to perform commonly
needed functions such as presenting caution messages.

= Choice widgets

These widgets present choices to the user of your application. The widgets
that provide these functions include the XmList widget.

1.1.3 Widgets in the OSF/Motif Toolkit

As described in Section 1.1, the DECwindows Motif Toolkit is based on the
OSF/Motif Toolkit. The OSF/Motif Toolkit widgets are described in the OSF/Motif
Programmer’s Guide.

The OSF/Motif demonstration program Periodic demonstrates the use and
appearance of many of the OSF/Motif widgets. The Periodic main window is
shown in Figure 1-1.

1.1.4 Widgets Provided by Digital

In addition to the standard OSF/Motif widgets, the DECwindows Motif Toolkit
includes the following widgets provided by Digital:

e Help widget

= Print widget

= Color mixing widget

= Compound string text widget
e SVN widget

Using these widgets can save you considerable programming time, while allowing
your application to comply with the DECwindows Companion to the OSF/Motif
Style Guide. The programming interface to these widgets, with examples, is
documented in subsequent chapters.

1.1.5 Toolkit Widget and Gadget Routines

The Toolkit routines let you create and manipulate all of the Toolkit widgets,
including those provided by Digital. To use these routines, you assign values to
widget attributes in a data structure called an argument list. You then pass
this argument list to the Toolkit routine, as shown in Example 1-1.
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Figure 1-1 The OSF/Motif Periodic Demonstration Program
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Example 1-1 Passing an Argument List

static void create help (topic)
XmString  topic;
{

unsigned int ac;
O Arg arglist[10];
XmString appname, glossarytopic, overviewtopic, libspec;

static Widget  help widget = NULL;

if (!help widget) {

ac = 0;

appname = XmStringCreateLtoR ("Toolkit Help", XmSTRING IS08859 1);
glossarytopic = XmStringCreateLtoR("glossary", XmSTRING IS08859 1);
overviewtopic = XmStringCreateLtoR("overview", XmSTRING IS08859 1);
libspec = XmStringCreateLtoR ("decburger.hlb", XmSTRING IS08859 1);

@ xtSetArg(arglist[ac], DXmNapplicationName, appname); ac++;
XtSetArg(arglist [ac], DXmNglossaryTopic, glossarytopic); ac++;
XtSetArg(arglist[ac], DXmNoverviewTopic, overviewtopic); ac++;
XtSetArg(arglist [ac], DXmNlibrarySpec, libspec); ac++;
XtSetArg(arglist[ac], DXmNfirstTopic, topic); ac++;

@)help_widget = DXmCreateHelpDialog (toplevel widget,
"Toolkit Help",
arglist, ac);
XmStringFree
XmStringFree
XmStringFree
XmStringFree

appnane) ;
glossarytopic) ;
overviewtopic) ;
libspec) ;

© Declare an array of 10 Arg data structures.
@ Call XtSetArg to set values into the argument list.

© Create the widget, passing in the argument list and the count of argument
data structures.

Although you can use widget manipulation routines to access the complete set of
widget attributes after a widget has been created, it is more efficient to assign
values to widget attributes when you create the widget.

The Toolkit routines common to the OSF/Motif Toolkit are described in the
OSF/Motif Programmer’s Reference. The routines provided by Digital are
described in DECwindows Extensions to Motif.

1.1.6 Application Development Tools

The Toolkit provides routines for creating a widget hierarchy and specifying the
complete set of attributes of a widget. Moreover, the Toolkit includes additional
tools that simplify the process further—the User Interface Language (UIL)
Compiler and the Motif Resource Manager (MRM) routines.

UIL is a user interface definition language. Using UIL, you specify the “form”
of the application—that is, the user interface—in a text file called a UIL
specification file and compile this specification file using the UIL compiler.

The UIL specification file defines the following characteristics of the user
interface:

= The widgets that comprise the interface

= The hierarchy of widgets in the application
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e The characteristics of the specified widgets
= The callback routines for each widget

Because you compile the specification file separately from the functional routines,
you separate form and function in an application. For example, you can use UIL
to create an OK XmPushButton without having to specify what happens when a
user presses this button. The application’s functional routines determine what
happens when a user presses the OK push button.

When you define widgets in a UIL specification file, you can access the complete
set of widget attributes. The UIL compiler checks that the values you assign

to attributes are of the data type expected by the widget. At run time, your
application retrieves the compiled interface specification, called a UID file, using
MRM routines.

MRM routines enable you to open the UID specification file, retrieve the widget
definitions from the file, create the widgets, and build the user interface at run
time.

1.1.7 Internationalization Using UIL and MRM

Using UIL and MRM, you can change the user interface specification without
making major changes to your main application program. This feature of UIL
and MRM is particularly important for applications developed for international
markets. For example, you can create user interfaces in several languages for a
single application.

1.1.8 Toolkit Intrinsic Routines

X Toolkit routines, called intrinsics, let you manipulate widgets at run time.
The X Toolkit Intrinsics is a standard routine library layered on the X Window
System, Version 11, R5.

Intrinsics are the basis of every application. You use intrinsics to do the following:
= Initialize the Toolkit
= Map and unmap widgets to the screen

= Process input from an application end user

1.2 Toolkit Routines Contrasted with UIL

1-6

You can use either UIL or the Toolkit routines to create the initial instance of
each widget for your application. You will probably find that it is much more
convenient to use UIL because of the separation between form and function that
UIL allows. For example, you can dramatically change the user interface for
an application, recompile the UIL module into the UID file, and not make any
changes to your application source code.

However, once you have created the initial user interface, you must use the
Toolkit routines to make changes to widget resources in response to user actions.
For example, assume that you create a Color Mixing widget through UIL. You
can set the initial red, green, and blue colors for the widget through UIL. If you
then need to change these colors in response to a user action, you must use the
Toolkit routines.
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1.3 Toolkit Routines Contrasted with Xlib Routines

As compared to using Xlib routines, the Toolkit simplifies the task of creating

a user interface. For example, you can create a menu with a call to one Toolkit
routine. Creating the same menu using Xlib routines requires many more calls
and program lines. Using Toolkit routines also ensures that an application
interface conforms to the DECwindows Companion to the OSF/Motif Style Guide.

You can use the Toolkit for the majority of your application programming.
However, there are several instances that require you to use Xlib routines:

= Most drawing operations, with the exception of drawing compound strings

= Getting information about the screen, such as determining the
visual type (XDefaultVisualOfScreen) or the default colormap
(XDefaultColormapOfScreen)

= Allocating color cells from the installed colormap (XAllocColor)

e Creating Xbitmaps for use as icons

1.4 Toolkit Programming Considerations

This section describes programming considerations for using the Toolkit, including
the following topics:

= Application widget hierarchy
= Form versus function
= Associating functions with callbacks

= Using widget attributes in applications

1.4.1 Application Widget Hierarchy

You create a user interface for your application by arranging widgets in a
widget hierarchy based on parent/child relationships. Parent widgets control
the behavior and appearance of their children. In turn, their children can have
children. This layering of parent/child relationships creates the application
widget hierarchy.

The application widget hierarchy should not be confused with the widget

class hierarchy. The application widget hierarchy defines the parent/child
relationship of widgets in a user interface. The widget class hierarchy defines the
subclass/superclass relationship of the widgets in the Toolkit. The widget class
hierarchy determines which attributes a widget inherits from its superclass and
which attributes are unique to a particular widget class.

When you design your application hierarchy, it is a good idea to work down from
the top of your application hierarchy so that you know in advance which child
widgets a parent widget supports. Also, not every Toolkit widget can be a parent.
Widgets are either composite widgets or primitive widgets. Composite
widgets can be parents or children of other composite widgets; primitive widgets
can be only children.
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1.4.2 OpenVMS DEChburger Application Hierarchy

To understand the concept of an application hierarchy in the context of an
application, consider the example of the OpenVMS DECburger main window, as
shown in Figure 1-2.

Figure 1-2 The OpenVMS DECburger Widget Hierarchy

- DECburger | r |j[ «— XmMainWindow
/
XmMenuBar
File Edit Order Options Help < XmCascadeButtons

XmPulldownMenu

4

Close Order Box + XmPushButton
< XmSeparator
Cancel Order < XmPushButton
Submit Order < XmPushButton
/
| 1
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At the top of the application widget hierarchy of the DECburger program is
the application shell widget. The application shell widget acts as the mediator
between the application program and the workstation environment in which the
application runs. Every application must have a shell widget at the top of its
application widget hierarchy.

The main widget of the DECburger application is an XmMainWindow widget.
This widget is the child of the application shell widget (an application shell
widget can have only one child). The XmMainWindow widget has two
children, an XmMenuBar and an XmScrolledList (not shown in the figure).
The XmScrolledList widget creates the scroll bar.

The XmMenuBar widget creates a blank menu bar. To add menu entries to the
menu bar, the XmMenuBar widget has four XmCascadeButton widget children:
File, Edit, Order, and Help. (In the case of a color system, DECburger has a fifth
XmCascadeButton for customizing colors.)
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The XmCascadeButton widgets use pull-down menus to present choices to the
user. Therefore, each XmCascadeButton widget controls one XmPulldownMenu
widget child.

The XmPulldownMenu widgets create empty pull-down menus. To control

the contents of the pull-down menus, the XmPulldownMenu widgets have
XmPushButton gadget children. For example, the Order XmPulldownMenu
widget controls three XmPushButton gadgets (Dismiss, Cancel, and Submit) and
a separator gadget.

The XmPushButton gadgets do not support children.

1.4.3 Form Versus Function

The fundamental concept of programming with the Toolkit is the separation of
form and function. Using the Toolkit, you can consider the form your application
takes—its user interface—separately from the routines that implement the
functions of your application.

The form of an application defines its appearance, not how it functions. You can
consider the form of an application to be its facade; your application’s function
routines provide the support structure.

This separation lets you create applications by using widgets and groups of
widgets as building blocks; once you create widgets, you group them together in
different combinations to build applications. From a programming perspective, it
takes less time to modify an existing widget than to create a new one.

For example, you can create an XmPushButton widget without having to specify
what happens when a user clicks MB1 on the button, as shown in Example 1-2.

Example 1-2 Form Versus Function

object
do button : XmPushButton {

arguments {
XmNlabelString = compound string("do label");
XmNaccelerator = compound string("do label");
XmNacceleratorText = compound string("do text");
XmNmnemonic = keysym("D");

callbacks {
XmNactivateCallback = procedure do proc();

1

bi

This UIL code fragment creates an XmPushButton widget but does not specify
what happens when a user clicks MB1 on this button. Widgets use callback
routines to specify what happens when a particular action or set of actions occurs.
(Callbacks are described in more detail in Section 1.4.4.)

The application’s activate routine (in this case do_proc) is called when a user
clicks MB1 on the push-button widget. This routine determines what action the
program takes as a result of the button being pressed.
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Because the push-button widget is not inherently tied to a function, you can use
this code fragment wherever you need a push button and change the activate
callback procedure as needed. For example, by changing the label string and
activate callback associated with the push button, you could use this push button
as an OK, Cancel, or Apply push button.

You could also use the generic pull-down menu created in Example 1-3 and then
modify this menu as needed.

Example 1-3 Form Versus Function—Generic Pull-down Menu

object
my menu : XmPulldownMenu {
controls {
XmPushButton do button;
XmPushButton clear button;
XmPushButton save button;

}i

callbacks {
MrmNcreateCallback = procedure create proc (k my menu);
XmNhelpCallback = procedure sens help proc(k my menu);

object
do_button : XmPushButton {

arguments {
XmNlabelString = k do label text;
XmNaccelerator = k do_accelerator;
XmNacceleratorText = k do accelerator text;
XmNmnemonic = keysym("D");

bi

callbacks {
XmNactivateCallback = procedure do proc();
}i

bi

object
clear button : XmPushButton {

arguments {
XmNlabelString = k clear label text;
XmNaccelerator = k clear_accelerator;
XmNacceleratorText = k _clear accelerator text;
XmNmnemonic = keysym("C");

}i

callbacks {
XmNactivateCallback = procedure clear proc();
bi

Vi

object
save button : XmPushButton {

arguments {
XmNlabelString = k save label text;
XmNaccelerator = k_save accelerator;
XmNacceleratorText = k _save accelerator text;
XmNmnemonic = keysym("S");

~ N

}i

(continued on next page)
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Example 1-3 (Cont.) Form Versus Function—Generic Pull-down Menu

callbacks {
XmNactivateCallback = procedure save proc();

bi

Once you create this pull-down menu, you can use it without change, or modify
it to suit the needs of your applications. You could, for example, change the push
buttons’ labels to Clear and Cut and modify their activate callbacks accordingly.

Note

The building block approach is not unique to UIL; you could also create
these widgets with the Toolkit routines and use them as needed.

1.4.4 Associating Functions with Callbacks

When a user invokes a DECwindows application program, the application’s
initial user interface appears on the display. The application then waits in an
infinite loop for the user to interact with its interface. Applications running in
the DECwindows environment perform their functions only in response to user
interaction with the interface.

When a user of your application uses the mouse or keyboard to perform an action,
that action causes a change in the state of the widget. Each widget supports a
specific set of such changes in its state that cause it to notify an application. This
flow of data from the interface to the application at run time is accomplished
through the callback mechanism. The callback mechanism provides a one-way
path of communication from the interface to the application. This is the primary
means an application has of getting input from its interface.

A widget can define one or more callbacks, depending on how many changes in
its state it is willing to communicate. Each particular set of user actions that
triggers a callback is called a reason. When a change of state in the widget
triggers a callback, your application executes the routine you have associated
with the widget. This routine is called a callback routine. In this way, you
associate the routines that implement the functions of your application with the
widgets that make up the user interface of your application. You can associate
more than one callback routine with a single callback reason. When there is more
than one callback routine, the routines are executed in the order in which you
specify them.

Note that reasons are not actions in the way that “MB1” is an action. Reasons
represent a more abstract concept, such as “activate”. For example, the push-
button widget defines the MB1 down/MB1 up sequence of events as the activate
callback reason.

The X Window System, on which the Toolkit is based, defines an action (such

as MB1 up) that occurs in a window as an event. The server is responsible for
noting when an event occurs in a window. In general, an application that uses
Toolkit widgets need not be concerned with events. Toolkit widgets automatically
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notify applications when the event or sequence of events the widget defines as a
reason occurs.

1.4.5 Using Widget Attributes in Applications

Every Toolkit widget supports a set of attributes you can use to customize aspects
of its appearance and function. A subset of these widget attributes is supported
by every Toolkit widget. These are called common widget attributes. In
addition, most widgets support their own unique attributes. The OSF/Motif
Programmer’s Reference describes the complete set of attributes that each widget
supports.

All widgets support the following basic types of attributes:
e Size and position attributes (geometry management)
= Appearance attributes

= Callback attributes

The sections that follow briefly describe programming considerations for using
widgets in applications. See the OSF/Motif Programmer’s Guide for additional
information.

1.4.5.1 Size and Position Attributes

All widgets support size and position attributes. Table 1-1 lists these
attributes.

Table 1-1 Widget Size and Position Attributes

Attribute Description

XmNwidth Specifies the width of the widget.

XmNheight Specifies the height of the widget.

XmNx Specifies the x-coordinate of the upper left corner of the widget.
XmNy Specifies the y-coordinate of the upper left corner of the widget.

Note that, while you can specify the size and position of a widget using these
attributes, for many widgets it is preferable to let the widget define its own size
and position in the context in which it is used. The size and position of a widget
is controlled by its parent. A child can request to be a certain size, but its parent
makes the final decision. Parent widgets must weigh the sizing and positioning
needs of their other children. In addition, parent widgets are children themselves
and must negotiate their space requirements with their parent. This negotiation
between parent and child for display space is called geometry management.

1.4.5.2 Appearance Attributes
All Toolkit widgets support attributes that specify aspects of their appearance.
Many of these attributes are unique to each widget. For example, the
XmPushButton widget appears on the display with a shadow to give a three-
dimensional impression. However, you can create push-buttons with a different
shadow thickness by setting the push-button widget XmNshadowThickness
resource to a value other than the default of 2.

If you do not set an appearance resource of a widget, the Toolkit uses a default
value. The default values for widget attributes create widgets that conform to the
recommendations of the OSF/Motif Style Guide.
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1.4.5.3 Callback Attributes

All Toolkit widgets support attributes that let you associate callback routines
with their callback reasons. For example, Table 1-2 lists the callback attributes
supported by the XmPushButton widget.

Table 1-2 Callback Attributes Supported by the Push-Button Widget

XmNactivateCallback Callback performed when a user clicks MB1 inside the push-
button widget

XmNarmCallback Callback performed when a user holds down MB1 inside the
push-button widget

XmNdisarmCallback Callback performed when a user moves the pointer cursor off the
push-button widget without releasing MB1

XmNhelpCallback Callback performed when a user presses the Help key and clicks
MB1 in the push-button widget

XmNdestroyCallback Callback performed when a push-button widget is destroyed

1.4.5.4 Assigning Values to Widget Attributes

When you create a widget, the Toolkit determines the initial settings of widget
attributes by checking the following sources:

1. The argument list supplied with the creation routine
2. The widget resource database
3. The default values contained in the widget

The Toolkit first checks the argument list for resource values. You assign
values to widget attributes when you create the widget using Toolkit routines
or UIL/MRM. If you have specified any resource values in an argument list, the
Toolkit assigns these values to the widget when it creates it.

For any attribute to which you do not assign a value, the Toolkit retrieves a
default value from a database of resource values.

If the Toolkit cannot find a value for a resource in an argument list or a resource
database, the default value contained in the widget itself is used. Each widget
contains a default value for every resource it supports.

1.5 Using the OpenVMS DECburger Demo Application

The OpenVMS DECburger demo application implements an order-entry system
for a fictitious fast-food restaurant. In DECburger, the user interface is made up
of dozens of widgets (and gadgets). To become familiar with a basic DECwindows
application, run the DECburger application. Note that the DECburger application
is available only on OpenVMS systems; it is not available on Digital UNIX or
Windows NT systems.

The C language and UIL source files for the DECburger sample application
are included in the examples directory (DECW$EXAMPLES). The
DECWS$EXAMPLES:DECBURGER.COM command procedure compiles the
DECburger C language program, links it with the Toolkit and Xlib shareable
images, creates the help library, and runs the DECburger executable image.
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DECWS$EXAMPLES:DECBURGER.COM also uses the UIL compiler to compile
the UIL module that defines the user interface of the DECburger application.
This command procedure produces DECBURGER.UID and DECBURGER.EXE
files. To run the procedure, enter the following command:

$ @DECWSEXAMPLES : DECBURGER . COM

1.6 Non-C Language Examples for OpenVMS

The DECwindows Motif for OpenVMS Guide to Non-C Bindings contains
language binding information for Ada, FORTRAN, and Pascal. Ada and
FORTRAN versions of the HelloMotif and Motifburger programs are included in
DECWS$EXAMPLES.
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DECwindows Application Interface Design

This chapter discusses the design of a DECwindows application interface. The
chapter includes a description of the OpenVMS DECburger demo application

interface.

2.1 Designing a DECwindows Application—Where to Begin

The first step in designing a DECwindows application interface is to become
familiar with the application interface guidelines contained in the DECwindows
Companion to the OSF/Motif Style Guide, the definitive reference on the look and
feel of a DECwindows application. If you design your application in accordance
with the guidelines of the DECwindows Companion to the OSF/Motif Style
Guide, you can be certain that your application interface will be consistent with
other DECwindows applications.

Once you are familiar with the application interface guidelines, you can decide
the form of the application; that is, what you want your application to look like.
You might want to sketch out how you want your application to look before you
create it. A sketch also helps you to visualize the parent/child relationships of the
widgets in your interface, as described in Section 1.4.1.

2.1.1 Application Design Topics
Answering the following questions can help you design your application interface:

Must all parts of the application be visible when the application is started?
Or, can you present an initial environment and then wait for a user action
before revealing additional components? For example, the DECwindows Clock
application initially presents only a clock; a user must click MB3 to get a
customize menu.

Will the application need only one main window that remains visible as long
as the application is running, or will it require widgets that appear, perform a
function, and then disappear?

Will the physical relationship between widgets be important? That is, will
you need form widgets to maintain a physical layout in the event that the
application is resized?

Will the application require the user to enter text or take some other action
in response to a query? Will your application use the compound string text
widget to determine character set and writing direction information?

Will the application need label widgets to provide the user with information?
If so, will this text need to be translated for international use? (UIL provides
capabilities for this.)
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< Will the application need capabilities — such as color mixing or help —
implemented by the widgets provided by Digital? Using the widgets provided
by Digital can save you considerable programming time while allowing your
application to be in compliance with the DECwindows Companion to the
OSF/Motif Style Guide.

< Will the application take advantage of gadgets? Because gadgets use fewer
resources than widgets, use gadgets whenever appropriate.

With the exception of the XmFileSelectionBox widget, all manager widgets
accept gadgets. However, there are several resources that can be used only if
the child objects are widgets:

XmNbottomShadowColor
XmNbottomShadowPixmap
XmNforeground
XmNhighlightColor
XmNhighlightPixmap
XmNtopShadowColor
XmNtopShadowPixmap

2.1.2 Use of Callbacks

Remember that callbacks are the connection between the application interface
and your functional code. As you design your user interface, try to equate a user
action with the callback to be generated; that is, if you want the user to perform
an action such as cancel, a cancel push button should be available.

2.1.3 Making Assumptions About Resources

As you design your application, be careful about assumptions you make about
available resources. DECwindows applications are likely to be displayed on a
variety of hardware platforms and your application should provide for differing
screen sizes, availability of color resources, and so forth.

Depending on your application, you might want to selectively reduce functionality
if you are unable to allocate sufficient resources. This requires that you
determine the minimum operating environment your application needs and
reduce functionality until you reach that environment.

Chapter 10 describes a set of interoperability coding recommendations that you
should follow if you are writing DECwindows applications for multiple hardware
platforms. Chapter 10 provides information on the following topics:

= Font fallback
= Screen independence

= Color support

2.1.4 Selecting Appropriate Widgets

2-2

After you have determined what your application will look like, check the
OSF/Motif Programmer’s Guide for the widgets that most closely implement your
planned user interface.

As described in Section 1.1.2, there are three major types of widgets in the
Toolkit:

e Container widgets



DECwindows Application Interface Design
2.1 Designing a DECwindows Application—Where to Begin

Most applications use some form of container widget, such as
XmBulletinBoard or XmMainWindow, as the main widget of their application.
These widgets support many types of children and give your application a
flexible platform.

For example, if your application needs to include a menu bar, you might find
that the XmMainWindow widget would make a suitable main window for
your application because it easily supports a menu bar child. You might also
find that the simple geometry management provided by XmBulletinBoard is a
convenient way to make sure that child widgets do not overlap.

= Input/output widgets

Input/output and choice widgets are used to present information or to query
the user for input. Pick the type of widget that best fits your application. For
example, if a text entry field needs to handle more than one line of text, you
might want to use the XmCreateScrolledText routine to create an XmText
widget that is contained within a scrolled window. Using this routine is easier
than creating separate text and scroll bar widgets.

e Choice widgets

These widgets allow your application to present choices to the user and obtain
a response. Choice widgets can be “pick one” and “pick many.”

As described in Section 1.4.3, you might find that you can use part of an existing
application to build a new application. That is, if you already have written an
application that uses an XmMainWindow widget, consider reusing that code with
different callbacks.

You should use existing Toolkit widgets whenever possible. However, if you
cannot find a widget that suits your needs, you can create your own widget, as
described in the X Window System Toolkit. Note that, if you create your own
widgets, you become responsible for implementing the DECwindows look and
feel.

2.1.5 Widgets in the OpenVMS DECburger Application

This section describes the reasons for using the various widgets in the OpenVMS
DECburger demo application. Figure 2—1 shows the OSF/Motif widgets as used
in the DECburger user interface. The widgets provided by Digital are shown in
subsequent chapters.
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Figure 2-1 OpenVMS DEChburger User Interface
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The OpenVMS DECburger demo application uses an XmMainWindow widget as
the base of the application, as shown in Figure 2-2.
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Figure 2-2 OpenVMS DECburger XmMainWindow Widget
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The main window widget presents some of the OpenVMS DECburger application’s
basic functions, such as placing an order, as items in a menu bar widget. The
DECburger XmMenuBar widget contains the four XmCascadeButton menu
entries shown in Figure 2-3. (The menu bar widget also contains an Options
menu entry on color systems.)

Figure 2-3 OpenVMS DECburger XmMenuBar Widget
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Each XmCascadeButton controls an XmPulldownMenu widget. When the user
selects one of the entries in the menu bar widget, a pull-down menu widget
appears on the screen. The pull-down menu widget disappears when the user
releases MB1.

The XmPulldownMenu displayed in Figure 2—4 is the Order pull-down menu
widget DECburger uses when the order box is already displayed. The contents of
this menu vary depending on whether the order-entry box is visible.
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Figure 2-4 OpenVMS DECburger XmPulldownMenu Widget
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The OpenVMS DECburger Order-Entry Box shown in Figure 2-5 is an
XmFormDialog widget, which is a general container widget that imposes
geometry management on its children. Dialog widgets can extend beyond the
boundaries of their parent widgets, and the DECburger Order-Entry Box does so.

Figure 2-5 OpenVMS DECburger XmFormDialog Widget
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To distinguish each XmForm widget in the Order-Entry Box, DECburger includes
a descriptive text label at the top of each section. Each of these text labels is an
XmLabel gadget.

DECburger uses the XmRadioBox widget shown in Figure 2—6 to present a list of
choices from which the user can choose only one item at a time. Each item in the
radio box widget is implemented by an XmToggleButton gadget.
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Figure 2-6 OpenVMS DECburger XmRadioBox Widget
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To present a list of choices from which the user can select any number of items,
DECburger uses an XmRowColumn widget, as shown in Figure 2—7. Each item
in the menu is an XmToggleButton gadget.

Figure 2—7 OpenVMS DECburger XmRowColumn Widget
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To solicit quantity information, DECburger uses an XmScale widget, as shown
in Figure 2-8. Because scale widgets graphically present a range of values, they
prevent users from entering an incorrect value.

Figure 2-8 OpenVMS DECburger XmScale Widget
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DECburger uses an XmOptionMenu widget to present a list of choices from which
only one item can be selected at a time, as shown in Figure 2-9. Each item in
the option menu widget is an XmPushButton gadget. As with the pull-down
menu widget, the option menu appears on the display only when the user presses
MBL1. In this way, the list of items does not take up any display space until it is
invoked. The option menu widget always displays its current selection.

2—7



DECwindows Application Interface Design
2.1 Designing a DECwindows Application—Where to Begin

Figure 2-9 OpenVMS DECburger XmOptionMenu Widget
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DEChburger uses an XmText widget to handle another quantity choice, as shown
in Figure 2-10. The text widget lets the user enter text from the keyboard.

Figure 2-10 OpenVMS DECburger XmText Widget
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To present a long list of choices, DECburger uses the XmScrolledList widget
shown in Figure 2-11. Only a portion of the entire list of items is visible in
the scrolled list as it appears on the display. XmScrolledList widgets can be
configured to allow users to select more than one item at a time.

Figure 2-11 OpenVMS DEChurger XmScrolledList Widget
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DEChburger uses the XmForm widget shown in Figure 2—-12 to implement drink
guantity selection. The XmForm widget includes two XmPushButton widgets
with pixmap labels. The “up arrow” XmPushButton increases the drink quantity;
the “down arrow” XmPushButton decreases the drink quantity. (Note that
XmPushButton widgets are used instead of gadgets because you cannot use
pixmap labels with XmPushButton gadgets.) The XmForm widget also includes
two XmLabel gadgets to display descriptive text and to present the current value
selected by the user.
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Figure 2-12 OpenVMS DECburger XmForm Widget
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DECburger uses an XmFormDialog widget containing four XmPushButton
widgets to implement the OK, Apply, Reset, and Cancel functions, as shown in
Figure 2-13. Note the use of widgets instead of gadgets to allow DECburger to
specify a larger font size to emphasize these important functions. You cannot
specify the font in a gadget; gadgets use the font specified in their parent. (The
figure does not represent the actual font used in these buttons. To see this
attribute, run the DECburger application.)

The XmNshowAsDefault resource identifies the OK XmPushButton as the
default; the XmNdefaultButtonShadowThickness is set to one for all of the
XmPushButton widgets so that they have the same size when selected.

Figure 2-13 OpenVMS DECburger XmFormDialog Widget
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2.1.6 Toolkit Intrinsic Routines Used in OpenVMS DECburger

As described in Section 1.1.8, your application can use intrinsic routines to
initialize the Toolkit, get information about the screen and display, map and
unmap widgets to the screen, process input from an application end user, and so
forth.

For example, the OpenVMS DECburger demo program uses the following
intrinsic routines:

= XtApplnitialize—Initializes the Toolkit internals to create a default
application context for use by the other convenience routines. XtApplnitialize
returns the “top-level” widget for an application.

XtAppContext app context;

toplevel widget = XtAppInitialize(&app context, "DECburger", NULL, 0,
&argc, argv, &fallback, NULL, 0);

= XtDisplay—Returns the display pointer for the specified widget. DECburger
uses XtDisplay when querying colors associated with the default color map.

XQueryColor (the display,
XDefaultColormapOfScreen(the screen), &newcolor);
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XtScreen—Returns the screen pointer for the specified widget. DECburger
uses XtScreen to determine the screen associated with the top-level widget.

the screen = XtScreen(toplevel widget);

XtSetMappedWhenManaged—Maps a window if it is managed. DECburger
allows a user to customize the background color only if a color workstation is
being used. Specifically, DECburger uses XtSetMappedWhenManaged to map
the Options menu entry.

XtSetMappedWhenManaged (widget arraylk options pdme], TRUE);

XtManageChild—Adds a single child widget to the managed children of
the parent widget. DECburger first calls this routine to manage the main
window.

XtManageChild (main_window_widget) ;

XtUnmanageChild—Removes a single child widget from the managed children
of the parent widget.

XtUnmanageChild (widget array(k order box]);

XtRealizeWidget—Realizing a widget creates a window for the widget and
maps the window to the display. For composite widgets (that is, widgets with
children), realizing a widget also creates and maps windows for all of the
managed children of the widget. Therefore, DEChurger needs to realize only
its top-level widget.

XtRealizeWidget (toplevel widget);

XtAppMainLoop—Performs a loop that waits for the user to interact with the
user interface and then processes input data in the form of callbacks.

XtAppMainLoop (app _context) ;

XtSetArg—Fills in the argument data structures in an argument list.
XtSetArg takes the following arguments:

1. The address of the argument-list element
2. The name of the widget attribute

3. The value being assigned to the attribute or the address where the value
will be returned by XtGetValues

In the following example, XtSetArg fills in an argument data structure with
the name of a widget attribute (DXmNfirstTopic) and the value being assigned
to that attribute (compound string identified by help_topic).

XtSetArg (arglist[0], DXmNfirstTopic, help topic);

XtSetValues—Modifies the current value of a resource associated with a
widget instance. XtSetValues is commonly used together with XtSetArg to
change the value of a resource. In the following example, XtSetArg first
fills in an argument data structure with the name of a widget resource
DXmNfirstTopic and the value being assigned to that attribute (compound
string identified by help_topic).

XtSetValues then sets the DXmNfirstTopic attribute for this instance of the
help widget.

XtSetArg (arglist[0], DXmNfirstTopic, help topic);
XtSetValues (help widget [help num], arglist, 1);
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e XtGetValues—Retrieves the current value of resource data associated with a
widget instance. DECburger uses XtGetValues together with XtSetArg.

XtSetArg(arglist [0], XmNbackground, &newcolor.pixel);
XtGetValues (main window widget, arglist, 1);

This example calls the XtSetArg and XtGetValues intrinsic routines to
get the background color of the main window widget and store it in the
newcolor.pixel pixel field.

e XtlsManaged—Determines if the specified widget is currently managed.
Applications are obliged to create new instances of the help widget if one
is already managed. DECburger uses XtisManaged to determine if a help
widget is already managed.

if (XtIsManaged(main help widget)) ({
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Helpful Hints for Creating a DECwindows
Application

This chapter provides information and programming examples for the following
topics:

= Using the widgets supplied by Digital from UIL
= Using XmForm widgets

e Using default files

= Using multiple displays

= Creating a cursor

= Using the XtAppAddInput routine

= Freeing resources allocated through UIL

3.1 Using Widgets Supplied by Digital from UIL

If you are using UIL to create instances of the print, help, color mixing, compound
string text, or SVN widgets, you must add the following line to your application
source file after the call to Mrmlinitialize:

DXmInitialize();

The DXmlnitialize routine calls MrmRegisterClass for the widgets supplied by
Digital. If you do not call DXmlInitialize, you will see error messages similar to
the following when you run your application:

X Toolkit Warning: Urm_WCI_LookupClassDescriptor: Couldn’t find class
descriptor for class xxxxxxx - MrmNOT FOUND

3.2 XmForm Widget Hints

The sections that follow describe additional XmForm widget programming hints.
See the OSF/Motif Programmer’s Reference for a complete description of the
XmForm widget.

3.2.1 Creating a Form Dialog Box with Children

One of the common uses of the XmForm widget is to anchor rows and columns of
widgets so that their alignment does not change if the size of the XmForm widget
changes. The UIL example shown in Example 3—-1 implements such an XmForm

widget.
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Example 3-1 XmForm Dialog with Children—UIL Module

object
form main : XmForm{
arguments
XmNdialogTitle = compound string("XmForm");
XmNwidth = 400;
XmNheight = 400;
@ controls
XmPushButton a_button;
XmPushButton b button;
XmPushButton c¢_button;
XmPushButton d button;
XmPushButton e button;
XmPushButton £ button;
XmPushButton g button;
XmPushButton h button;
XmPushButton 1 button;
XmPushButton  j button;
O%%FCt
a_button : XmPushButton {

arguments {

}i

object

b button :

XmNlabelString = compound string("a button");
XmNtopAttachment = XmATTACH FORM;
XmNtopOffset = 25;

XmNleftAttachment = XmATTACH FORM;
XmNleftOffset = 25;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmPushButton {

arguments {

bi

object

c_button :

XmNlabelString = compound string("b button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;

XmNtopWidget = a button;

XmNleftAttachment = XmATTACH FORM;
XmNleftOffset = 25;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmPushButton {

(continued on

next page)
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arguments {

bi

object

d button :

XmNlabelString = compound string("c button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;

XmNtopWidget = b button;

XmNleftAttachment = XmATTACH FORM;
XmNleftOffset = 25;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmPushButton {

arguments {

}i

object

e button :

XmNlabelString = compound string("d button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;

XmNtopWidget = c_button;

XmNleftAttachment = XmATTACH FORM;
XmNleftOffset = 25;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmPushButton {

arguments {

Vi

object

f button :

XmNlabelString = compound string("e button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;

XmNtopWidget = d button;

XmNleftAttachment = XmATTACH FORM;
XmNleftOffset = 25;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmPushButton {

arguments {

bi

object

g_button :

XmNlabelString = compound string("f button");
XmNtopAttachment = XmATTACH FORM;
XmNtopOffset = 25;

XmNleftAttachment = XmATTACH WIDGET;
XmNleftOffset = 5;

XmNleftWidget = a button;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmPushButton {

(continued on

next page)
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}i

object
h button

}i

object
i _button :

}i

object
j_button :

arguments {

XmNlabelString = compound string("g button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;

XmNtopWidget = £ button;

XmNleftAttachment = XmATTACH WIDGET;
XmNleftOffset = 5;

XmNleftWidget = b button;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

: XmPushButton {

arguments {

XmNlabelString = compound string("h button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;

XmNtopWidget = g button;

XmNleftAttachment = XmATTACH WIDGET;
XmNleftOffset = 5;

XmNleftWidget = c_button;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmPushButton {

arguments {

XmNlabelString = compound string("i button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;

XmNtopWidget = h button;

XmNleftAttachment = XmATTACH WIDGET;
XmNleftOffset = 5;

XmNleftWidget = d button;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmPushButton {

arguments {

XmNlabelString = compound string("j button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;

XmNtopWidget = i button;

XmNleftAttachment = XmATTACH WIDGET;
XmNleftOffset = 5;

XmNleftWidget = e button;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

(continued on

next page)
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@ The XmForm widget controls 10 XmPushButton widgets.

® The top XmPushButton widget attaches on the top and left side to the
XmForm widget, using an offset of 25.

(3]

Subsequent XmPushButton widgets attach to the bottom of the
XmPushButton widget directly above them and to the XmForm on the

left.

These XmPushButtons also could use XmATTACH_OPPOSITE_WIDGET to
align their left sides with the left side of the a_button, as follows:

object
b button : XmPushButton {
arguments {
XmNlabelString = compound string("b button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;
XmNtopWidget = a button;
XmNleftAttachment = XmATTACH OPPOSITE WIDGET;
XmNleftWidget = a button;
XmNbottomAttachment = XmATTACH NONE;
| XmNrightAttachment = XmATTACH_NONE;
bi
object
c_button : XmPushButton {

}i

arguments {

bi

XmNlabelString = compound string("b button");
XmNtopAttachment = XmATTACH WIDGET;
XmNtopOffset = 5;

XmNtopWidget = b button;

XmNleftAttachment = XmATTACH OPPOSITE WIDGET;
XmNleftWidget = a button;

XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

O Button f, like a, also attaches to the XmForm on the top, but attaches its left
side to the XmPushButton on the left.

(5]

Subsequent XmPushButton widgets attach to the bottom of the
XmPushButton widget directly above them and to the XmPushButton on

the left.

These XmPushButtons also could use XmATTACH_OPPOSITE_WIDGET to
attach their left sides to the left side of the f_button.
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3.2 XmForm Widget Hints

3.2.2 Aligning Children of Different Sizes

The UIL module shown in Example 3-1 correctly aligns the XmPushButtons and
maintains this relationship regardless of the size of the XmForm. However, this
alignment would be broken if the XmPushButton widgets were of different sizes.
For example, a long title in button b would push button g to the right.

If your application needs to align widgets of varying sizes, you can put the
XmPushButtons into XmRowColumn widgets, which expand to fit the largest
child. You then align the XmRowColumn widgets within an XmForm widget.

The UIL example shown in Example 3-2 implements an XmForm widget that
has children of different sizes.

Example 3—-2 Aligning Children of Different Sizes

object
form main : XmForm{
arguments
XmNdialogTitl

XmNwidth = 40

e
0;

= compound string ("XmForm") ;

XmNheight = 400;

!

@ controls
imRowColumn
XmRowColumn

bi ’

object

align a : XmRowColumn
arguments {
XmNunitType =

XmNtopOffset =

a
a

{

lign a;
lign b;

XmPIXELS;
E)XmNtopAttachment = XmATTACH_FORM;

2

5;

XmNleftAttachment = XmATTACH_FORM;
XmNleftOffset = 25;
XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmNorientation
XmNborderWwidth

I
controls

XmPushButton
XmPushButton
XmPushButton
XmPushButton
XmPushButton

!

bi

object

XmVERTICAL;
0;

a_button;
b _button;
c_button;
d button;
e button;

a_button : XmPushButton {

3-6
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Example 3-2 (Cont.) Aligning Children of Different Sizes

arguments {

bi
}i

object

XmNlabelString = compound string("a button");

b button : XmPushButton {

arguments {

XmNlabelString = compound string("b button");

}i ’

object

c_button : XmPushButton {

arguments {

XmNlabelString = compound string("Long Button Title");

bi I

object

d_button : XmPushButton {

arguments {

XmNlabelString = compound string("d button");

}i
};

object

e button : XmPushButton {

arguments {

XmNlabelString = compound string("Long Button Title");

1

bi

object

align b : XmRowColumn {

arguments {

XmNunitType = XmPIXELS;

XmNtopAttachment = XmATTACH_FORM;

XmNtopOffset = 25;
OXleeftAttachment = XmATTACH WIDGET;

XmNleftWidget

align a;

XmNleftOffset = 25;
XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;
XmNorientation = XmVERTICAL;
XmNborderWidth = 0;

1

controls

XmPushButton
XmPushButton
XmPushButton
XmPushButton
XmPushButton

1

f button;
g_button;
h button;
i button;
j_button;

(continued on

next page)
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Example 3-2 (Cont.) Aligning Children of Different Sizes

object
f button : XmPushButton {

arguments {
XmNlabelString = compound string("f button");

bi

object
g button : XmPushButton {

arguments {
XmNlabelString = compound string("g button");

bi

object
h button : XmPushButton {

arguments {
XmNlabelString = compound string("h button");

bi
}i

object
i button : XmPushButton {

arguments {
XmNlabelString = compound string("i button");

}i

object
j_button : XmPushButton {

arguments {
XmNlabelString = compound string("j button");

’

@ The XmForm widget controls two XmRowColumn widgets.

® XmRowColumn widget align_a is aligned to the top and left of the XmForm.
It controls XmPushButtons a through e and has no visible border.

© XmRowColumn widget align_b is aligned to the top of the XmForm and to the
right side of the align_a widget. It controls XmPushButtons f through j and
has no visible border.

3.2.3 Centering Widgets at Positions Within an XmForm Widget

The XmForm widget lets you attach an edge of a widget to a position in the
XmForm widget. Instead of specifying the position by its x- and y-coordinates,
you specify the position as a fraction of the total dimension of the XmForm
widget. This is called fractional positioning.

You specify this type of attachment by passing the attachment type constant
XMNATTACH_POSITION as the value of the attachment type attribute and
the numerator of the fractional position as the value of the attachment position
attribute.
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For example, the midpoint of the XmForm widget is one-half the distance between
the two edges. To attach the left edge of a child widget to the midpoint of the
XmForm widget, set the XmNIleftAttachment attribute to XmNATTACH_
POSITION and specify the numerator of 50 in the XmNIeftPosition attribute.
(The default denominator is 100.)

Note that you can also treat the XmNIleftPosition argument as a percentage,
where a value of 50 means 50%.

Note, however, that this aligns the left edge of the child widget with the midpoint
of the XmForm widget; the child widget is not centered. To center the child
widget at the midpoint, you can:

= Get the width and height of the child widget
= Specify a value of 50 for the XmNIleftPosition and XmNtopPosition attributes
= Specify negative offsets equal to one-half the size of the child widget

Example 3—-3 and Example 3—4 show how to center child widgets by using offset
values. The MrmNcreateCallback routine computes width and height offsets that
center the XmPushButton widgets at their respective positions. These position
and offset relationships are maintained regardless of any resizing operations
performed on the XmForm widget.

Example 3-3 Centering Child Widgets at Positions in XmForm—UIL Module

module form
version = 'v1.0’
names = case_sensitive

procedure
center form ();

object
form main : XmForm({

arguments

XmNdialogTitle = compound string("XmForm");
XmNwidth = 400;
XmNheight = 400;

1

controls

{

XmPushButton a_ arrow;
XmPushButton b arrow;
XmPushButton c_arrow;

}i ’

object
a_arrow : XmPushButton {

(continued on next page)
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Example 3-3 (Cont.) Centering Child Widgets at Positions in XmForm—UIL
Module

@ arguments {
XmNlabelString = compound string("centered");
XmNtopAttachment = XmATTACH POSITION;
XmNtopPosition = 50;
XmNbottomAttachment = XmATTACH NONE;
XmNleftAttachment = XmATTACH POSITION;
XmNleftPosition = 25;
XmNrightAttachment = XmATTACH NONE;

Vi
callbacks {
© MroNcreateCallback = procedure center form();

}i

object
b arrow : XmPushButton {

I

O arguments {
XmNlabelString = compound string("centered");
XmNtopAttachment = XmATTACH POSITION;
XmNtopPosition = 50;
XmNbottomAttachment = XmATTACH NONE;
XmNleftAttachment = XmATTACH POSITION;
XmNleftPosition = 50;
XmNrightAttachment = XmATTACH NONE;

callbacks {
MrmNcreateCallback = procedure center form();

]

bi

object
c_arrow : XmPushButton {

O arguments {
XmNlabelString = compound string("centered");
XmNtopAttachment = XmATTACH POSITION;
XnNtopPosition = 50;
XmNbottomAttachment = XmATTACH NONE;
XmNleftAttachment = XmATTACH POSITION;
XmNleftPosition = 75;
XmNrightAttachment = XmATTACH NONE;

bi
callbacks {
MrmNcreateCallback = procedure center form();

o

end module;

@ Create an instance of the XmForm widget that controls an XmPushButton.

® This XmPushButton will be centered at 25% of the total width of the XmForm
widget and 50% of its height.

© The center_form procedure is called when the XmPushButton widget is
created. The widget is created when it is fetched.

3-10



Helpful Hints for Creating a DECwindows Application
3.2 XmForm Widget Hints

This XmPushButton will be centered at 50% of the total width of the XmForm
widget and 50% of its height.

This XmPushButton will be centered at 75% of the total width of the XmForm

widget and 50% of its height.

Example 3—-4 Centering Child Widgets at Positions in XmForm—C Module

#include <stdio>
#include <Mrm/MrmAppl.hs
#include <DXm/DXmCSText.h>

Widget toplevel, form w;

static MrmHierarchy s MrmHierarchy;

static MrmType *dummy class;

static char *db filename vec[] =
{"center form.uid"

/* Forward declarations */

static void center form();

/* The names and addresses of things that Mrm has to bind. The names do
* not have to be in alphabetical order. */

static MrmRegisterArg reglist[] = {
{"center form", (caddr t) center form}

static int reglist num = (sizeof reglist / sizeof reglist [0]);

int main(argc, argv)
unsigned int argc;
char **argv;

XtAppContext app context;

MrmInitialize();
DXmInitialize();

toplevel = XtAppInitialize(&app context, "example", NULL, 0, &argc,
argv, NULL, NULL, 0);

/* Open the UID files (the output of the UIL compiler) in the hierarchy*/

if (MrmOpenHierarchy (1,
db_filename vec,
NULL,
&s_MrmHierarchy)
! =MrmSUCCESS)
printf ("can’t open hierarchy");

MrmRegisterNames (reglist, reglist num);
if (MrmFetchWidget (s MrmHierarchy, "form main", toplevel,

&form w, &dummy class) != MrmSUCCESS)
printf("can’t fetch widget");

(continued on next page)
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Example 3—-4 (Cont.) Centering Child Widgets at Positions in XmForm—C

Module

XtManageChild (form w) ;
XtRealizeWidget (toplevel) ;
XtAppMainLoop (app_context) ;

static void center form(w, tag, reason)

——

© © o9

Widget w;

int *tag;
unsigned long *reason;
Arg arglist[10];

int ac;

int calc_width = 0;
int width b = 0;

int calc_height = 0;
int height b = 0;

/* Get the button width and height*/

Qac - 0;
XtSetArg(arglist[ac], XmNwidth, &width b); ac++;
XtSetArg(arglist[ac], XmNheight, &height b); ac++;
XtGetValues (w, arglist, ac);

/* Calculate the button width and height */
@ calc width = width b/2;
calc_height = height b/2;

ac = 0;
@)XtSetArg (arglist[ac], XmNleftOffset, -calc_width); ac++;
(’XtSetArg (arglist[ac], XmNtopOffset, -calc_height); ac++;
XtSetValues (w, arglist, ac);

Get the width and height of the XmPushButton.

Calculate the offset to use. Offset the XmPushButton widget by values equal
to one-half its width and one-half its height.

Specify calc_width as a negative XmNIleftOffset value to shift the
XmPushButton to the left.

Specify calc_height as a negative XmNtopOffset value to shift the
XmPushButton toward the top.
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3.2.4 Spacing XmPushButtons in XmForm Widgets

The Toolkit includes a routine, DXmFormSpaceButtonsEqually, that applications
can call to set a variable number of push buttons in an XmForm widget so they
are equally spaced and sized. DXmFormSpaceButtonsEqually determines the
width of the XmForm widget and the number of XmPushButtons and then spaces
and sizes the XmPushButtons accordingly.

You pass to DXmFormSpaceButtonsEqually the widget ID of the XmForm
widget that contains the XmPushButtons, an array of the widget IDs of the
XmPushButtons to be changed, and the number of XmPushButtons in the widget
array.

You must specify the XmPushButton IDs in the order they appear in the
XmForm widget; for example, OK, Apply, Reset, and Cancel. Additionally,
the XmPushButtons must not have left and right attachments.

Example 3-5, the DXmFormSpaceButtonsEqually routine, is from the OpenVMS
DECburger sample program. It spaces the OK, Apply, Reset, and Cancel push
buttons in the XmFormDialog widget.

Example 3-5 Calling the DXmFormSpaceButtonsEqually Routine

#define k ok 6 /* NOTE: ok, apply, reset, cancel */
#define k apply 7 /* must be sequential */

#define k reset 8

#define k cancel 9

static void show hide proc(w, tag, reason)
Widget w;
int *tag;
XmAnyCallbackStruct *reason;

if (XtIsManaged(widget array[k order box]))
XtUnmanageChild(widget array[k order box]);
else {
start watch();
XtManageChild (widget arraylk order box]);
DXmFormSpaceButtonsEqually (widget array(k order box],
&widget array(k okl, 4);
stop _watch() ;

}

3.3 Using Default Files

As described in the OSF/Motif Programmer’s Guide, your application can use
application-specific default files to specify resources that are not explicitly set in
the C or UIL modules. You specify the file that contains the application defaults
in the application_class argument of the XtApplnitialize routine, as follows:

toplevel = XtAppInitialize(&app context, "example", NULL, 0,
&argc, argv, NULL, NULL, 0);
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The application_class argument, in this case "example", specifies a defaults
file named example.dat on Digital UNIX systems and eXcursion for Windows NT
systems, or EXAMPLE.DAT on OpenVMS systems. (The file extension is .dat or
.DAT by default.) The XtApplnitialize routine automatically uses the defaults file
if it is present.

The following is an example of a defaults file. On OpenVMS systems, this file
is located in DECW$USER_DEFAULTS (the user’s SYS$LOGIN directory). On
UNIX and Windows NT systems, the file is located in the user’s home directory.

|

example*allowShellResize: true
example*borderWidth: 0
example*highlightThickness: 1
example*traversalOn: true
example*fontList: fixed
example*background: LightBlue

To determine how the resource is used in a defaults file, check the include

file for the widget to see how the resource is defined. For example, the
DXmSvnNfontListLevel resources are defined as follows in DXmSvn.h (UNIX and
Windows NT) or DXMSVN.H (OpenVMS):

#define DXmSvnNfontListLevelO "DXmfontListLevelQ"
#define DXmSvnNfontListLevell "DXmfontListLevell"
#define DXmSvnNfontListLevel2 "DXmfontListLevel2"
#define DXmSvnNfontListLevel3 "DXmfontListLevel3"

Note that widgets provided by Digital have the resource name prefix DXmN for
resources that are unique to the widget. In the case of the SVN widget, the prefix
is DXmSvnN.

You use the string value of the resource as the value in the defaults file, in this
case DXmfontListLevel0, DXmfontListLevell, and so forth. Note that the names
are case sensitive.

example*main svn.background: LightBlue
example*DXmfontListLevel2: -ADOBE-Courier-Book-R-Normal--14-100-*-*-P-80-*"

Resources that are common with other widgets or part of the widget's superclass
use the XmN prefix. The resource names are in Xm.h (UNIX and Windows NT)
or XM.H (OpenVMS), and the string used in the defaults file is in parentheses
following the X_GBLS. For example, you use the string value of background to
specify the XmNbackground resource in a defaults file.

#define XmNbackground X_GBLS (background)

3.4 Using Default Files to Save Customized Settings

3-14

Many applications give the user the option to customize application settings
and then save these settings for subsequent invocations of the application.
Example 3-6 and Example 3-7 implement an application that lets the user set
and save the XmNwidth and XmNheight resources of its main window.
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Example 3-6 Saving Application Defaults—UIL Module

module form
version = 'v1.0’
names = case sensitive

procedure
save _create ();
all done ();
object
main window : XmMainWindow {
controls {
XmMenuBar menu_bar;
XmForm form main;
object

menu_bar : XmMenuBar {

arguments {

XmNorientation = XmHORIZONTAL;
XmNspacing = 15;
controls {

XmCascadeButton cust_entry;
object
cust_entry : XmCascadeButton {

arguments {
XmNlabelString = compound string("Save Settings");
XmNmnemonic = keysym("S");

controls {
XmPulldownMenu cust menu;

bi

object
cust menu : XmPulldownMenu {
controls {
XmPushButton push me;
XmPushButton done;

}i

object
push me : XmPushButton {

arguments {
XmNlabelString = compound string("Save Width and Height");

I

callbacks {
XmNactivateCallback = procedure save create ();
}i

bi

(continued on next page)
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Example 3-6 (Cont.) Saving Application Defaults—UIL Module

object
done : XmPushButton {

arguments {
XmNlabelString = compound string("Exit");

}i

callbacks {
XmNactivateCallback = procedure all done ();
bi

}i

O object
form main : XmForm({

arguments
XmNdialogTitle = compound string("XmForm");

XmNwidth = 300;
XmNheight = 300;

]

controls
XmRowColumn align a;

XmRowColumn align b;

]

bi

object
align a : XmRowColumn {
arguments {
XuNunitType = XmPIXELS;
XmNtopAttachment = XmATTACH FORM;
XmNtopOffset = 25;
XmNleftAttachment = XmATTACH FORM;
XmNleftOffset = 25;
XmNbottomAttachment = XmATTACH NONE;
XmNrightAttachment = XmATTACH NONE;

XmNorientation = XmVERTICAL;
XmNborderWidth = 0;
controls

XmPushButton a_button;
XmPushButton b _button;
XmPushButton c¢_button;
XmPushButton  d button;
XmPushButton e button;

bi ’

object
align b : XmRowColumn {

(continued on next page)
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Example 3-6 (Cont.) Saving Application Defaults—UIL Module

arguments {

XmNunitType = XmPIXELS;
XmNtopAttachment = XmATTACH FORM;

XmNtopOffset = 25;

XmNleftAttachment =

XmATTACH WIDGET;

XmNleftWidget = align a;

XmNleftOffset = 25;

XmNbottomAttachment = XmATTACH NONE;

XmNrightAttachment

= XmATTACH NONE;

XmNorientation = XmVERTICAL;

XmNborderWidth = 0;

I

controls

XmPushButton f button;
XmPushButton g button;
XmPushButton  h button;
XmPushButton i button;
XmPushButton  j button;

object
a_button : XmPushButton {

arguments {
XmNlabelString =

object
b button : XmPushButton {

arguments {
XmNlabelString =

object
c_button : XmPushButton {

arguments {
XmNlabelString =

object
d button : XmPushButton {

arguments {
XmNlabelString =

1

}i

object
e button : XmPushButton {

arguments {
XmNlabelString =

i

compound_string("a button");

compound_string("b button");

compound_string("Long Button Title");

compound_string("d button");

compound_string("Long Button Title");

(continued on

next page)
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Example 3-6 (Cont.) Saving Application Defaults—UIL Module

object
f button : XmPushButton {

arguments {
XmNlabelString = compound string("f button");

bi

object
g button : XmPushButton {

arguments {
XmNlabelString = compound string("g button");

!

}i
object
h button : XmPushButton {

arguments {
XmNlabelString = compound string("h button");

object
i button : XmPushButton {

arguments {
XmNlabelString = compound string("i button");

!

object
j_button : XmPushButton {

arguments {
XmNlabelString = compound string("j button");

bi ’

end module;

© Because the example lets the user determine the XmNwidth and XmNheight
defaults, the XmNwidth and XmNheight values are not hardcoded.

® Declare a "Save Settings" XmCascadeButton.

© Declare a "Save Width and Height" XmPushButton. The activate callback for
this push-button calls the save defaults routine.

O Declare an "Exit" XmPushButton. The activate callback for this push-button
calls the exit routine.

@O Declare XmForm, XmRowColumn, and XmPushButton widgets to complete
the application.
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Example 3-7 Saving Application Defaults—C Module

/* The example uses these defaults:

* example*main window.width: 334

* example*main window.height: 246

* example*allowShellResize:  true

* example*highlightThickness: 1

*  example*borderWidth: 0

* example*background: LightBlue
*  example*fontList: fixed

* example*traversalOn: true

*/

#include <stdio>

#include <Mrm/MrmAppl.hs
#include <DXm/DXmCSText.hs>
#include <X11/Xresource.h>

Widget toplevel, main win, form w;

XrmDatabase database = 0;
int save_width;
int save_height;

#ifdef VMS
/* Use this definition for OpenVMS systems. */
#define resourceFileName "decw$user defaults:example.dat"

#else

/* Use this definition for UNIX and Windows NT systems. */
#define resourceFileName "~/example.dat"

#endif

static MrmHierarchy s MrmHierarchy;

static MrmType *dummy class;

static char *db filename vec[] =
{"defaults file.uid"

/* Forward declarations */

static void save create();
static void all done();
static void update database( );

/* The names and addresses of things that Mrm has to bind. The names do
* not have to be in alphabetical order. */

static MrmRegisterArg reglist[] = {
"save create", (caddr t) save create},
"all done", (caddr t) all done}

}i

static int reglist num = (sizeof reglist / sizeof reglist [0]);

int main(argc, argv)
unsigned int argc;
char **argv;

(continued on next page)
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Example 3-7 (Cont.) Saving Application Defaults—C Module

XtAppContext app context;

MrmInitialize();
DXmInitialize();

(2] toplevel = XtAppInitialize(&app context, "example", "Example", 0, &argc,
argv, NULL, NULL, 0);
/* Open the UID files (the output of the UIL compiler) in the hierarchy*/

if (MrmOpenHierarchy(1,
db_filename vec,
NULL,
&s_MrmHierarchy)
1 =MrmSUCCESS)
printf("can’t open hierarchy");

MrmRegisterNames (reglist, reglist num);
if (MrmFetchWidget (s MrmHierarchy, "main window", toplevel,

&main win, &dummy class) != MrmSUCCESS)
printf("can’t fetch widget");

XtManageChild(main win);
XtRealizeWidget (toplevel) ;
XtAppMainLoop (app _context) ;

© static void save create(w, tag, reason)

Widget w;
int *tag;
unsigned long *reason;
Arg arglist[10];
int ac;
O if (!(database = XrmGetFileDatabase (resourceFileName)))
printf ("Resource Database Not found");
(3 ac = 0;

XtSetArg(arglist[ac], XmNwidth, &save width); ac++;
XtSetArg(arglist[ac], XmNheight, &save height); ac++;
XtGetValues (main win, arglist, ac);

O update database ("example*main window.width", save width);
update database ("example*main window.height", save height);

@ XrmPutFileDatabase (database, resourceFileName);

static void update database (resourceNameP, number)
char *resourceNameP;
int number;

XrmValue value;
char valueA[256];

(continued on next page)
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Example 3-7 (Cont.) Saving Application Defaults—C Module

sprintf (valueA, "%d", number);
value.addr = valued;
value.size = strlen (valued) + 1;

@ XrmPutResource (&database, resourceNameP, XtRString, &value);

static void all done(w, tag, reason)

o)

@000

©9

Widget W;

int *tag;
unsigned long *reason;
exit (1) ;

Define a constant to specify the defaults file name in calls to the Xrm resource
manager routines.

The application_class argument, in this case "example", specifies a
defaults file named "example". (The file extension is .dat by default.) The
XtApplnitialize routine automatically uses the defaults file (if it is present)
when the application is run.

The save-the-defaults routine invoked by the push_me push-button callback.
Get the defaults file from disk.
Get the current XmNwidth and XmNheight values.

Call the update_database routine to convert the save_height and save_width
integer values into character strings and store them in XrmValue data
structures, which is the format required by the XrmPutResource routine.

Resources must be specified according to the format described in the X
Window System, for example "example*main_window.width".
Store the defaults file to disk.

The XrmValue data structures are initialized with the strings and their
length. The addresses of the XrmValue data structures are then passed as
arguments to the XrmPutResource routine.

3.5 Using Multiple Displays

The Toolkit allows your application to open multiple displays. You can open
multiple displays to run independent instances of an application on more than
one workstation or to interconnect instances of the application. You use the
following sequence of commands to open multiple displays:

1.

o M N

XtToolkitlnitialize (once)
XtCreateApplicationContext (once)
XtOpenDisplay (multiple times)
XtAppCreateShell (multiple times)
XtAppMainLoop (once)
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6. MrmFetchWidget (multiple times to fetch multiple main widgets)
7. XtManageChild (multiple times to manage multiple main widgets)
8. XtRealizeWidget (multiple times for multiple application shells)

You do not need to hard code multiple display names. Instead, on OpenVMS
systems, you can use the SET DISPLAY command to set multiple display names
for your application:

$ SET DISPLAY DPY1/CREATE/NODE="DPY1"
$ SET DISPLAY DPY2/CREATE/NODE="DPY2"

DPY1 and DPY2 are logical names that equate to workstation devices. The
following calls to XtOpenDisplay pass logical names instead of display names:

display = XtOpenDisplay(app context, "dpyl", "two heads", "demo",
NULL, 0, &argc, argv);

display b = XtOpenDisplay(app context, "dpy2", "two heads", "demo",
NULL, 0, &argc, argv);

On UNIX systems, the ability to use multiple displays depends on which shell
the user is running. If the user is running the C shell, use the following setenv
commands:

setenv dpyl dpyl:0.0
setenv dpy2 dpy2:0.2

For users running either the Bourne shell or Korn shell, use the following export
commands:

export dpyl=dpyl:0.0
export dpy2=dpy2:0.1

Then, include the following code in your application:

char *dpyl;
char *dpy2;

dpyl=getenv ("dpyl") ;
dpy2=getenv ("dpy2") ;
display=XtOpenDisplay (app_context,
dpyl, "two heads", "demo", NULL, 0, &argc, argv);
display b=XtOpenDisplay (app context,
dpy2, "two heads", "demo", NULL, 0, &argc, argv);

On Windows NT systems, the command to set the display variables are as follows:

set dpyl=dpyl:0.0
set dpy2=dpy2:0.0

3.5.1 Using Multiple Independent Displays
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Example 3-8 and Example 3-9 implement a version of the widget-centering
example shown in Section 3.2.3, which opens two displays and runs independent
instances of the application. Note that the UIL file is shared.
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Example 3-8 Using Multiple Independent Displays—UIL Module

module form
version = 'v1.0’
names = case sensitive

procedure
center form ();

object
form main : XmForm{

arguments

XmNdialogTitle = compound string("XmForm");
XmNwidth = 400;
XmNheight = 400;

I

controls

XmPushButton a_arrow;
XmPushButton b arrow;
XmPushButton C_arrow;

}i ’

object
a_arrow : XmPushButton {

arguments {
XmNlabelString = compound string("centered");
XmNtopAttachment = XmATTACH POSITION;
XmNtopPosition = 50;
XmNbottomAttachment = XmATTACH NONE;
XmNleftAttachment = XmATTACH POSITION;
XmNleftPosition = 25;
XmNrightAttachment = XmATTACH NONE;

callbacks {
MrmNcreateCallback = procedure center form();

1

}i

object
b arrow : XmPushButton {

arguments {
XmNlabelString = compound string("centered");
XmNtopAttachment = XmATTACH POSITION;
XmNtopPosition = 50;
XmNbottomAttachment = XmATTACH NONE;
XmNleftAttachment = XmATTACH POSITION;
XmNleftPosition = 50;
XmNrightAttachment = XmATTACH NONE;

callbacks {
MrmNcreateCallback = procedure center form();
Vi
object
c_arrow : XmPushButton {

(continued on

next page)
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Example 3-8 (Cont.) Using Multiple Independent Displays—UIL Module

arguments {

XmNlabelString = compound string("centered");

]

XmNtopAttachment = XmATTACH POSITION;
XmNtopPosition = 50;
XmNbottomAttachment = XmATTACH NONE;
XmNleftAttachment = XmATTACH _POSITION;
XmNleftPosition = 75;
XmNrightAttachment = XmATTACH NONE;

}i
callbacks {
MrmNcreateCallback = procedure center form();

bi

end module;

Example 3-9 Using Multiple Independent Displays—C Module

#include <stdio>
#include <Mrm/MrmAppl.h>
#include <DXm/DXmCSText.h>

@ wWidget toplevel, toplevel b, form w, form w b;

static MrmHierarchy s MrmHierarchy;
static MrmType *dummy class;
static char *db filename vec[] =

@ {"twin form.uid"
/* Forward declarations */

static void center form();

/* The names and addresses of things that Mrm has to bind.
* not have to be in alphabetical order. */

static MrmRegisterArg reglist[] = {
{"center form", (caddr t) center form}

static int reglist num = (sizeof reglist / sizeof reglist

int main(argc, argv)
unsigned int argc;
char **argv;

XtAppContext app context;
© Display *display, *display b;

MrmInitialize();
DXmInitialize();

The names do

(0l);

(continued on next page)



Helpful Hints for Creating a DECwindows Application
3.5 Using Multiple Displays

Example 3-9 (Cont.) Using Multiple Independent Displays—C Module

O xtToolkitInitialize();
(5) app_context = XtCreateApplicationContext () ;

(6
#ifdef VMS
/* The two getenv lines apply to UNIX and Windows NT systems.
Do not include these lines in applications running on
OpenVMS systems. */

#else

/* These two lines apply only to application running on
UNIX and Windows NT systems. */

dpyl=getenv("dpyl");

dpy2=getenv ("dpy2") ;

#endif

display = XtOpenDisplay(app context, "dpyl", "two heads", "demo",
NULL, 0, &argc, argv);

display b = XtOpenDisplay(app context, "dpy2", "two heads", "demo",
NULL, 0, &argc, argv);

if (!display) {
XtWarning ("Can’t open display one...exiting");
exit (0);

}

if (!display b) {
XtWarning ("Can’t open display two...exiting");
exit (0);

}

(7] toplevel = XtAppCreateShell ("two heads", NULL,
applicationShellWidgetClass, display, NULL, 0);

toplevel b = XtAppCreateShell ("two heads", NULL,
applicationShellWidgetClass, display b, NULL, 0);

/* Open the UID files (the output of the UIL compiler) in the hierarchy*/

if (MrmOpenHierarchy (1,
db_filename vec,
NULL,
&s_MrmHierarchy)
! =MrmSUCCESS)
printf("can’t open hierarchy");

MrmRegisterNames (reglist, reglist num);
@ if (MrmFetchWidget (s MrmHierarchy, "form main", toplevel,

&form w, &dummy class) != MrmSUCCESS)
printf("can’t fetch widget");

if (MrmFetchWidget (s MrmHierarchy, "form main", toplevel b,

&form w b, &dummy class) != MrmSUCCESS)
printf("can’t fetch widget");

© XtManageChild (form w) ;
XtManageChild (form w b);

(continued on next page)
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Example 3-9 (Cont.) Using Multiple Independent Displays—C Module

@ xtRealizeWidget (toplevel) ;
XtRealizeWidget (toplevel D) ;

@ xtAppMainLoop (app_context) ;

static void center form(w, tag, reason)

Widget Ww;
int *tag;
unsigned long *reason;

{
Arg arglist[10];
int ac;
int calc_width = 0;
int width b = 0;
int calc_height = 0;
int height b = 0;

/* Calculate the button width */

ac = 0;
XtSetArg(arglist[ac], XmNwidth, &width b);
XtGetValues (w, arglist, 1);

calc width = width b/2;

/* Calculate the button height */

ac = 0;
XtSetArg(arglist[ac], XmNheight, &height b);
XtGetValues (w, arglist, 1);

calc_height = height b/2;

ac = 0;

XtSetArg (arglist[ac], XmNleftOffset, -calc width); ac++;
XtSetArg (arglist[ac], XmNtopOffset, -calc_height); ac++;
XtSetValues (w, arglist, ac);

——

The example needs two application shells and two XmForm widgets.
One UID file is shared between instances of the application.

Declare one Display data structure for each display you open.

You need to initialize the toolkit only once.

You need to create only one application context.

Call XtOpenDisplay for each of the displays you want to open.

Create a top-level shell for each instance of the application.

Manage the main widgets for each instance of the application.

00O OOOe

Realize the top-level shells for each instance of the application.

Fetch an instance of the widget hierarchy for each instance of the application.
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® Because there is only one application context, you need to call
XtAppMainLoop only once.

3.5.2 Using Multiple Interconnected Displays

Example 3-10 implements an application that interconnects two multiline CSText

widgets. Text entered in one widget is also reflected in the other, as if both

widgets were simultaneously editing the same file.

Example 3-10 Using Multiple Interconnected Displays

#include <stdio»>
#include <Mrm/MrmAppl.h>
#include <DXm/DXmCSText.h>

static void change cs();

O static Widget toplevel, toplevel b, text shell,
text shell b, text w, text w b;

static int ignoreValueChanged = 1;

int main(argc, argv)
unsigned int argc;
char **argv;

XtAppContext app_context;

Arg arglist[15];
int ac = 0;
XtCallbackRec callback arg[2];
@ Display *display, *display b;
XmString cstring;

® xtToolkitInitialize();
O app context = XtCreateApplicationContext () ;

(5]
#ifdef VMS
/* The two getenv lines only apply to UNIX and Windows NT systems.
Do not include these lines in applications running on
OpenVMS systems. */

#telse

/* These two lines apply only to applications running on
UNIX and Windows NT systems. */

dpyl=getenv("dpyl") ;

dpy2=getenv ("dpy2") ;

#endif

display = XtOpenDisplay(app context, "dpyl", "two heads", "demo",
NULL, 0, &argc, argv);

display b = XtOpenDisplay (app context, "dpy2", "two heads", "demo",
NULL, 0, &argc, argv);

if (!display) {

XtWarning ("Can’t open display...exiting");
exit (0);

(continued on next page)

3-27



Helpful Hints for Creating a DECwindows Application
3.5 Using Multiple Displays

Example 3-10 (Cont.) Using Multiple Interconnected Displays

if (!display b) {
XtWarning ("Can’t open display...exiting");
exit (0);

)

O toplevel = XtAppCreateShell ("two_heads", NULL,
applicationShellWidgetClass, display, NULL, 0);

toplevel b = XtAppCreateShell ("two heads", NULL,
applicationShellWidgetClass, display b, NULL, 0);

ac = 0;

cstring = XmStringCreateLtoR ("User Defined", XmSTRING IS08859 1);
XtSetArg( arglist[ac], XmNdialogTitle, cstring);ac++;

XtSetArg( arglist[ac], XmNallowOverlap, TRUE);ac++;

XtSetArg( arglist[ac], XmNwidth, 300);ac++;
XtSetArg( arglist[ac], XmNresizePolicy, XmRESIZE GROW) ;ac++;

( /
( 1,
XtSetArg( arglist[ac], XmNheight, 300);ac++;
( 1,
( 1,
(7] text shell = XmCreateBulletinBoard (toplevel, "CSText", arglist, ac );
text shell b = XmCreateBulletinBoard(toplevel b, "CSText", arglist, ac );
XmStringFree (cstring) ;

callback argl[0]
callback arg[0]
callback argl1]
callback arg[1]

.callback = change cs;
.closure = 0;
.callback = NULL;
.closure = NULL;

ac = 0;
XtSetArg( arglist[ac], XmNx, 40);ac++;
XtSetArg( arglist[ac], XmNy, 50);ac++;
XtSetArg( arglist[ac], XmNrows, 20 ); ac++;
XtSetArg( arglist[ac], XmNcolumns, 45 ); ac++;
XtSetArg( arglist[ac], XmNvalueChangedCallback, callback arg);ac++;
XtSetArg( arglist[ac], XmNscrollVertical, TRUE);ac++;
( ] !

XtSetArg( arglist[ac], XmNeditMode, XmMULTI LINE EDIT) ;ac++;

(8] text w = DXmCreateScrolledCSText (text shell, "textwidget",
arglist, ac );

text w b = DXmCreateScrolledCSText (text shell b, "textwidget",
arglist, ac );

(9] XtManageChild (text w);
XtManageChild(text w b);

@ xtManageChild (text shell);
XtManageChild (text shell b);

@ xtRealizeWidget (toplevel);
XtRealizeWidget (toplevel b);

® ignorevalueChanged = 0;
® xtAppMainLoop (app context) ;

J

/* The user entered something*/

(continued on next page)

3-28



Helpful Hints for Creating a DECwindows Application
3.5 Using Multiple Displays
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® static void change cs(w, tag, reason)

Widget Wi
int *tag;
unsigned long *reason;

XmString new text;
DXmCSTextPosition last pos;
Widget ww;

® if (ignorevalueChanged) return;
® ignorevalueChanged = 1;

(17) new_text = DXmCSTextGetString(w);
® last pos = DXmCSTextGetLastPosition (text w);

@ if (w == text w b) ww = text w; else ww = text w b;

©0 000

o

)

e B 66 6860

DXmCSTextSetString (ww, new text);
DXmCSTextSetInsertionPosition (ww, last pos);
DXmCSTextSetInsertionPosition(text w b, last pos);

XtFree(new text);
ignoreValueChanged = 0;

The example uses multiple instances of the application shells and all widgets.
Declare one Display data structure for each display you open.

You need to initialize the toolkit only once.

You need to create only one application context.

Call XtOpenDisplay for each of the displays you want to open. The
application opens the display identified by the last call to the SET DISPLAY
command, and a second, hardcoded display name.

Create a top-level shell for each instance of the application.

Create an XmBulletinBoard widget for each instance of the application. The
argument list is shared.

Create a scrolled CSText widget for each instance of the application. The
argument list is shared, including the XmNvalueChangedCallback routine to
call.

Manage both CSText widgets.
Manage both XmBulletinBoard widgets.
Realize both top-level shells.

Make sure that the value changed callback is not invoked until everything is
realized.

Because there is only one application context, you need to call
XtAppMainLoop only once.

When the user enters text, this callback routine is called.
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Make sure that this callback is not invoked until the top-level shell is
realized.

Make sure the callback routine is not invoked until this invocation of the
callback routine is complete.

Get the new text entered by the user.

Get the position of the last character of the string.

08 6 6

Find out which of the two CSText widgets generated the callback and set the
text and insertion position for the other.

3.6 Creating a Cursor

3-30

The Toolkit includes a routine, DXmCreateCursor, that you can call to create a
cursor for your application. On UNIX and Windows NT systems, you specify one
of the cursor constants defined in the decwcursor.h include file to identify the
cursor. Your application must include the DECspecific.h and decwcursor.h include
files to use the DXmCreateCursor routine. On OpenVMS systems, you specify
one of the cursor constants defined in the DECw$Cursor.h include file to identify
the cursor. Your application must include the DECspecific.h and DECw$Cursor.h
include files to use the DXmCreateCursor routine.

Example 3-11 shows how to use the DXmCreateCursor routine to create a wait
cursor, define this cursor to be used in a window of an application, and then
restore the parent’s (original) cursor. You need only create the cursor once; you
can then define it and undefine it as necessary.

Example 3-11 The DXmCreateCursor Routine

#include <DXm/DECspecific.h>

#ifdef vMS

/* On OpenVMS systems, use the following include file to identify
the cursor. */

#include <sysSlibrary/DECwS$Cursor.h>

#else

/* On UNIX and Windows NT systems, use the following include file to identify
the cursor. */

#include <X11/decwcursor.h>

#endif

Widget toplevel widget, my widget;
Cursor cursor;

cursor = DXmCreateCursor (toplevel widget, decw$c wait cursor);

XDefineCursor (XtDisplay (toplevel widget), XtWindow(my widget), cursor);

(continued on next page)
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Example 3-11 (Cont.) The DXmCreateCursor Routine

/* Perform some function */

XUndefineCursor (XtDisplay (toplevel widget), XtWindow(my widget));

3.7 Using the XtAppAddinput Routine

As described in the X Window System Toolkit, you can use the XtAppAddinput
routine to register an alternative source of input with the Toolkit. When input
from this alternate source becomes available, the intrinsics call the supplied
callback routine to notify it that input is available.

The XtAppAddinput routine has several operating-system-dependent arguments.
The X Window System Toolkit describes all the arguments used for calling the
XtAppAddInput routine on UNIX and Windows NT systems.

Note

The remainder of this section applies only to OpenVMS systems.

In the OpenVMS environment, the arguments used in calling the XtAppAddIinput
routine are as follows:

1. Application context.

2. An event flag to monitor. When the intrinsics notices that this flag is set, it
calls the XtlnputCallbackProc routine you specify. Event flag numbers are
restricted to cluster 0, which contains event flag numbers 0 to 31. (See the
HP OpenVMS System Services Reference Manual for more information.) Note
that event flag 0 cannot be used as the XtAppAddInput event flag.

3. An 1/O status byte (IOSB) for the condition return code. This argument can
be zero.

4. An XtlnputCallbackProc routine you want invoked when input is available;
that is, when the event flag is set.

5. Some data to pass to the XtInputCallbackProc routine.

Your application needs a way to set the event flag to indicate that input is
available. The most common method of setting the event flag is by using an AST
completion routine. For example, in Example 3-13, the START_READ routine
starts a $QIO read and specifies CompletionAst as the AST completion routine.
CompletionAst sets the event flag.

Example 3-12 and Example 3—-13 implement a program that traps broadcast
messages and displays them in an XmScrolledList widget. The program uses
mailboxes to handle communications between the processes.

The AllocateAddInputRec routine allocates and initializes a data structure
containing allocated space, an application (widget) callback, and tag. This data
structure is passed to the CompletionAst routine at AST level and then to your
XtInputCallbackProc routine. You can use this data structure as needed by your
application.
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By using the data structure allocated by AllocateAddInputRec and by replacing
the ProcessMessageRec and AddinputCallback routines based on your
application’s needs, you can use this code to do a $QIO read into a buffer,

set an event flag to notify the Toolkit that input is available, and start another
$QIO read.

You can use the following commands to compile and link this program:

$ UIL/MOTIF BTRAP.UIL

$ CC/NOOPTIMIZE BTRAP

$ LINK BTRAP, SYS$INPUT/OPT

SYS$SHARE : DECWSDXMLIBSHR/SHARE, SYS$SHARE : DECWSXLIBSHR /SHARE

Note

One way to test this program is to run it from a DECterm window, give
the window input focus, and then press Ctrl/T to generate broadcast
messages to be trapped.

Example 3-12 Using the XtAppAddinput Routine—UIL Module

module BTrap
names = case sensitive

procedure
LabelCreateCallback ()
QuitCallback ()

object bTrapMain : XmMainWindow {
arguments

XmNwidth = 650;
XmNheight = 150;

]

controls

XmForm btrap form;

]

}i

object
btrap form : XmForm{

controls

XmScrolledList bTrapLabel;
XmPushButton  bTrapQuitButton;

}i ’

@ object bTrapLabel : XmScrolledList {

(continued on next page)
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Example 3-12 (Cont.) Using the XtAppAddinput Routine—UIL Module
arguments

XmNvisibleItemCount = 5;

XmNunitType = XmPIXELS;
XmNlistSizePolicy = XmVARIABLE;
XmNscrollBarDisplayPolicy = XmSTATIC;
XmNleftAttachment = XmATTACH FORM;
XmNleftOffset = 0;
XmNrightAttachment = XmATTACH FORM;
XmNrightOffset = 0;

XmNtopAttachment = XmATTACH FORM;
XmNtopOffset = 3;
XmNbottomAttachment = XmATTACH NONE;

!

callbacks

MrmNcreateCallback = procedure LabelCreateCallback() ;

Vi

object
bTrapQuitButton : XmPushButton {

arguments {
XmNlabelString = compound string("Quit");
XmNleftAttachment = XmATTACH NONE;
XmNtopAttachment = XmATTACH NONE;
XmNbottomAttachment = XmATTACH FORM;
XmNbottomOffset = 5;
XmNrightAttachment = XmATTACH FORM;
XmNrightOffset = 10;

}i
callbacks {
XmNactivateCallback = procedure QuitCallback();

1

}i

end module;

© Create an XmScrolledList widget to receive the broadcast messages and
attach it to the XmForm widget.
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Example 3-13 Using the XtAppAddinput Routine—C Module

@ #include <Mrm/Mrmappl.h>
#include <descrip.h>
#include <jpidef.h>
#include <ssdef.h>
#include <iodef.h>
#include <libdef.h>
#include <dvidef.h>
#include <psldef.h>
#include <prcdef.h>
#include <ttdef.h>
#include <tt2def.h>
#include <msgdef.h>

/*

* Global Data

*

*x/
static MrmHierarchy s MrmHierarchy; /* MRM database hierarchy ID */
static MrmType *dummy class; /* and class variable. */
static char *db filename vec[] = /* Mrm hierarchy file list. */

{"btrap.uid" /* There is only one UID file for */

; /* this application. */
static int db filename num =
(sizeof db filename vec / sizeof db filename vec [0]);

@ #define MISC EFN 2 /* use for system service calls */

© typedef struct {

unsigned short type;

unsigned short unit;

unsigned char controllerNameLen;
char controllerNameA[15];
unsigned short messagelen;

char messageA [256] ;

} VmsMailboxMessage;

/* Define a control block to contain information about the mailbox message.
* This control block will be passed to the I/0 completion routine. */

C’typedef struct MessageRec {
unsigned short iosbA[4];
VmsMailboxMessage  mailboxMessage;
} MessageRec;

static MessageRec messageRec;
static short devChan, mbChan;
/* Definitions for AST routines */

#define LIB$ QUEWASEMP 1409772
@ #define ADD INPUT EFN 3

typedef struct {

unsigned long queueEntryA[2]; /* must be first in struct */
char *mallocP; /* address actually malloc-ed */
void (*routineP) () ; /* thread resumption routine */
Opaque closure; /* thread closure */

} AddInputRec;

(continued on next page)
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Example 3-13 (Cont.) Using the XtAppAddinput Routine—C Module

static _align(quadword) unsigned long addInputQueueHeaderA[2];
static int initialized;

/* Rpplication Context */
C)XtAppContext app_context;

/* Rpplication Widgets */
static Widget appW, mainW, labelW;

/*

* Forward declarations

*/

static unsigned long StartReadQIO();
static void LabelCreateCallback();
static void QuitCallback();
static void AddInputCallback();
extern void CompletionAst();
extern Opaque AllocateAddInputRec () ;

/* The names and addresses of things that Mrm has to bind. The names do
* not have to be in alphabetical order. */

static MrmRegisterArg reglist[] = {
"LabelCreateCallback", (caddr t) LabelCreateCallback},
"QuitCallback", (caddr t) QuitCallback}

static int reglist num = (sizeof reglist / sizeof reglist [0]);

@ static void ProcessMessageRec (messageRecP)
MessageRec *messageRecP;

VmsMailboxMessage *mailboxMessageP = &messageRecP->mailboxMessage;
int bell = 0;

char c, bufA[256];

char *fromBufP = mailboxMessageP->messagel;

int fromBufLen = mailboxMessageP->messagelen;

char *toBufP;

Arg all[1l];

XmString labelp;

/* If this is a non-null broadcast message, pass it to XmScrolledList. */

if ((mailboxMessageP->type == MSG$ TRMBRDCST) && fromBuflen) {
if (fromBufP[fromBufLen-1] != ’\n’) fromBufP [fromBufLen++] = ’'\n’;

while (fromBufLen) {
toBufP = bufh;
bell = 0;

while (1) {
¢ = *(fromBufP++); fromBuflLen--;

(continued on next page)

3-35



Helpful Hints for Creating a DECwindows Application
3.7 Using the XtAppAddinput Routine

Example 3-13 (Cont.) Using the XtAppAddinput Routine—C Module

if (¢ == 7) bell++;

else if (c == ’\t’) *(toBufP++) = ' ';
else if (¢ == "\n') {*toBufP = 0; break;}
else *(toBufP++) = c;

J

if (bufA[0]) {
labelP = XmStringLtoRCreate (bufa,"");

XmListAddItem(labelW, labelP, 0);
XtFree (labelP);

while (bell--) XBell (XtDisplay (labelW), 0);

J

/* Start another asynchronous read. */

StartReadQIO (messageRecP);

© static unsigned long StartReadQIO (messageRecP)
MessageRec *messageRecP;

unsigned long status;

status = syss$Sqgio (

MISC_EFN, /* always use this EFN */

mbChan, /* mailbox channel */

I0S_READVBLK, /* function code */
()1nessageRecP—>iosbA, /* I0SB (in message control block) */
ﬂDCompletionAst, /* always use this ASTADR */

G)AllocateAddInputRec(ProcessMessageRec, messageRecP),

/* callback and its argument */

&messageRecP->mailboxMessage, /* buffer address */
sizeof (VmsMailboxMessage) , /* buffer length */

0, 0, 0, 0); /* unused QIO parameters */

return (status);

J

typedef struct {

short bufferLength;
short itemCode;
char *bufp;
unsigned short *buflLenP;

} GetjpiltemList;

static unsigned long masterPid;

static GetjpiltemList masterPidItemListA[2] = {
[4, JPI$ MASTER PID, &masterPid, 0},
0, 0, 0, 0}};

static char devNameBufA[64];
static unsigned short devNameLen;
static GetjpiltemList devNameItemListA[2] = {

[sizeof(deVNameBqu)—l, JPI$ TERMINAL, devNameBufA, &devNameLen},

0, 0, 0, 0}};

#define Check(s) if ((status = s) != SS$ NORMAL) return (status)
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Example 3-13 (Cont.) Using the XtAppAddinput Routine—C Module

@ static unsigned long StartTrappingMessages ()

unsigned long status;
unsigned long modeBufA([3];
unsigned short dviBufA[2];
unsigned short iosbA[4];

/* Get the terminal name owned by the master process of our job tree. */

Check (syssgetjpiw (MISC EFN, 0, 0, masterPidItemListA,
iosbA, 0, 0));
Check (iosbA[0]);

Check (sys$getjpiw (MISC EFN, &masterPid, 0, devNameItemListA,
iosbA, 0, 0));
Check (iosbA[0]);

/* Assign a channel (with mailbox) to that terminal device, and enable
* the mailbox so that messages will be sent to it. */

struct dsc$descriptor s devNameDsc =

{devNameLen, DSC$K DTYPE T, DSC$K CLASS S, devNameBufA};
int maximumMessageSize = sizeof (VmsMailboxMessage) ;
int bufferQuota = sizeof (VmsMailboxMessage) *32;

Check (lib$asn wth mbx (&devNameDsc, &maximumMessageSize, &bufferQuota,
&devChan, &mbChan));

char dummyBufA (4] ;

Check (sys$giow (MISC _EFN, devChan, IO$ WRITEVBLK | I0$M_ENABLMBX,
iosbA, 0, 0, dummyBufA, 0, 0, 0, 0, 0));
Check (iosbA[0]);

/* Set the terminal NOBROADCAST since messages will be displayed in
* our window. */

Check (sys$qgiow (MISC EFN, devChan, IO$ SENSEMODE, iosba, 0, 0,
modeBufA, sizeof (modeBufd), 0, 0, 0, 0));
Check (iosbA[0]);

® nodeBufA[1] |= TT$M NOBRDCST;
modeBufA[2] |= TT2$M_BRDCSTMBX;
Check (sys$giow (MISC EFN, devChan, IO$ SETMODE, iosbA, 0, 0, modeBufA,
sizeof (modeBufd), 0, 0, 0, 0));
Check (iosbA[0]);

/* Start the first asynchronous mailbox read. */
@ Check (StartReadQIo (&messageRec) ) ;

printf ("FYI - messages are being trapped\n");

return (SS$ NORMAL) ;

(continued on next page)
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Example 3-13 (Cont.) Using the XtAppAddinput Routine—C Module

static int main(argc, argv)
int argc;
char **argv;

unsigned long status;

MrmInitialize(); /* Initialize MRM before initializing
/* the X Toolkit. */
/* Initialize the application. */

appW = XtAppInitialize (&app context,
/* Bpp. context is returned */

"btrap$defaults", /* Root class name. */
NULL, /* No option list. */

0, /* Number of options. */
&argc, /* Address of argc */

argv, /* argv */

NULL, /* No fallback resources */
NULL, /* No override resources */
0); /* No override resources */

/* Open the UID files (the output of the UIL compiler) in the hierarchy*/

if (MrmOpenHierarchy(db filename num, /* Number of files. */

db_filename vec, /* Array of file names. */
NULL, /* Default 0S extension. */
&s_MrmHierarchy) /* Pointer to returned MRM ID */
1=MrmSUCCESS)

printf("can’t open hierarchy");

/* Register the items MRM needs to bind for us. */

MrmRegisterNames (reglist, reglist num);

/* Start to trap messages and do the $QIO0 read of the mailbox */

® if ((status = StartTrappingMessages ()) != SS$ NORMAL) {
printf ("BTrap - Unable to trap broadcast messages");
return (status);

/* Go get the main part of the application. */

if (MrmFetchWidget (s MrmHierarchy, "bTrapMain", appW,
&mainW, &dummy class) != MrmSUCCESS)
printf("can’t fetch main window");

XtManageChild (mainW); /* manage the main window */

XtRealizeWidget (appW); /* realize the widget tree */

(continued on next page)
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XtAppMainLoop (app_context) ; /* and go to work */

/* The routine you want to be invoked by XtAppAddInput.
* AddInputCallback does not use the tag argument of XtAppAddInput.
*/

® static void AddInputCallback()

unsigned long status;
AddInputRec *addInputRecP;

sys$clref (ADD INPUT EFN); /* clear flag so we can be called again */

while (lib$remghi (addInputQueueHeaderdA, &addInputRecP, 0) !=
LIB$ QUEWASEMP) {
(*addInputRecP->routineP) (addInputRecP->closure);
XtFree (addInputRecP->mallocP);

/* Use CompletionAst as the ASTADR parameter on asynchronous system service
* calls. This routine must not be called directly from the application.
* It adds an application callback to the pending callback list. */

void CompletionAst (addInputRecP)
AddInputRec *addInputRecP;

lib$insqti (addInputRecP, addInputQueueHeaderA, 0);
sysssetef (ADD INPUT EFN);

/* Use AllocateAddInputRec as the ASTPRM parameter on asynchronous system
service calls. Arguments to this routine are the application callback
routine to be called when the system service completes and the parameter
to be passed to that callback. AllocateAddInputRec allocates and
initializes an application callback record to be passed to the
CompletionAst routine at AST level when the system service completes. */

E I R I

Opaque AllocateAddInputRec (routineP, closure)
void (*routineP) ();
Opaque closure;

char *mallocP;
AddInputRec *addInputRecP;

if (!initialized) XtAppAddInput (app context, ADD INPUT EFN,
0, AddInputCallback, 0);

mallocP = XtMalloc (sizeof (AddInputRec) + 7);

addInputRecP = (AddInputRec *) (((int) (mallocP) + 7) & (-8));
addInputRecP->mallocP = mallocP;

addInputRecP->routineP = routineP;

addInputRecP->closure = closure;

return ((Opaque)addInputRecP);

(continued on next page)
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Example 3-13 (Cont.) Using the XtAppAddinput Routine—C Module

/* Callback Routines */

static void LabelCreateCallback(w, tag, reason)

Widget
int

W;
*tag;

XmAnyCallbackStruct *reason;

labelW =

w;

static void QuitCallback(w, tag, reason)
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Widget
int

WI
*tag;

XmAnyCallbackStruct *reason;

exit (1);

(1]

Include the Toolkit widget definitions. The additional include files are needed
to set up the mailbox and trap messages.

This event flag is passed to the $QIO system service routine and is distinct
from the event flag specified in the call to XtAppAddInput. The $QIO system
service routine clears this flag when it begins execution and sets the flag
when the 1I/O completes, either successfully or unsuccessfully.

MISC_EFN is not the same flag specified in the call to XtAppAddinput
because that flag must remain set for the Toolkit to notice that input is
pending, and because it is more efficient to have XtAppAddInput invoked only
when there is input pending.

Remember that event flag numbers are restricted to cluster 0, which contains
event flag numbers 0 to 31.

The structure used to store the mailbox message.

A control block that contains information about the mailbox message
structure. This control block is passed to the 1/0O completion routine to obtain
the string value of the message.

This event flag is specified in the call to XtAppAddinput. The AST completion
routine (CompletionAst) sets this flag each time it is invoked. It is the same
flag specified in the call to XtAppAddInput because that flag must be set for
the Toolkit to notice that input is pending.

Declare an application context.

AllocateAddInputRec is the ASTPRM parameter on asynchronous system
service calls. Arguments to AllocateAddInputRec include the application-
specific callback routine (ProcessMessageRec) to be called and the parameter
(mailbox message) to be passed to that callback.

In the example, ProcessMessageRec gets the text of the broadcast message,
converts it into an XmString, and adds it to the bottom of the list of items in
the XmScrolledList widget. Then, ProcessMessageRec starts another $QI10
read.



(8]

(9]

®

1]

Helpful Hints for Creating a DECwindows Application
3.7 Using the XtAppAddinput Routine

Start an asynchronous read on the broadcast mailbox. This routine is called
by the StartTrappingMessages routine before the call to MrmFetchWidget.

The 10SB is embedded in the message control block so that it is available to
the read-completion routine. The 10SB reflects the status of the $QIO read.

The AST read-completion routine. CompletionAst is used only for notification
and does nothing with the data returned by the read. CompletionAst is
called with one argument, the addinputRecP data structure returned by
AllocateAddInputRec. This data structure can contain an application (widget)
callback and tag.

CompletionAst uses the LIB$INSQTI routine to insert the data structure on a
queue (addInputQueueHeaderA). CompletionAst sets the ADD_INPUT_EFN
event flag, which causes the Toolkit to invoke your XtAppAddInput routine
for execution at non-AST level as soon as possible.

AllocateAddInputRec is used as the ASTPRM parameter. Remember that
this is a $QIO system service and not $QIOW. AllocateAddInputRec is
invoked after the $QIO read completes, but before the CompletionAst AST
read-completion routine is invoked.

This code is executed as follows:

1. AllocateAddInputRec sets up the routine to be invoked by
XtAppAddinput.

2. AllocateAddInputRec allocates and initializes a data structure containing
allocated space, an application (widget) callback, and a tag to be passed to
the CompletionAst routine at AST level. You can use this data structure
as needed by your application.

3. The ProcessMessageRec routine is called with the message data as its
argument. Note that ProcessMessageRec is also invoked when the system
service completes, but before the CompletionAst AST read-completion
routine is invoked. Therefore, by the time that CompletionAst is invoked,
ProcessMessageRec has already processed the data and started another
$QIO0 read.

Note that this implementation queues the next $QIO read request while
in the AST routine without waiting for the XtAppAddInput proc to
execute.

Set up the mailbox and trap messages.

Note that this example disables broadcast messages to the terminal. If you
do not want to disable broadcast messages to the terminal, you might want to
change the code so that it only enables broadcasts to the mailbox.

modeBufA[1] |= TT2$M BRDCSTMBX;

Check (sys$giow (MISC EFN, devChan, IO$ SETMODE, iosbA, 0, 0, modeBufA,
sizeof (modeBufad), 0, 0, 0, 0));

Check (iosbA[0]);

If you do disable broadcast messages to the terminal, when you exit the
program enter the following command:

$ SET TERMINAL/BROADCAST/NOBRDCSTMBX
This command reenables broadcast messages to the terminal.

Start the first asynchronous read on the broadcast mailbox.
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® StartTrappingMessages is called before the call to MrmFetchWidget.

® The Toolkit has noticed that the ADD_INPUT_EFN flag is set and calls the
routine specified in XtAppAddInput, in this case AddInputCallback. Your
version of the AddInputCallback routine can perform application-specific

functions.

In the example, AddInputCallback clears the flag and removes the data
structure from the queue. The *addInputRecP->routineP field is a
widget’s callback routine to call and the addInputRecP->closure field is the
callback’s argument. Neither is used.

AddInputCallback does not actually do anything with the message data; the
ProcessMessageRec routine adds the message data to the XmScrolledList

widget.

3.8 Freeing Resources Allocated Through UIL

If you use the MrmFetchxxxx routines to fetch resources allocated through
UIL, you should free the memory associated with those resources when you are
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finished with them.

Table 3-1 lists the UIL value types and the routines your application should use
to free their associated resources.

Table 3-1 Freeing Resources Allocated Through UIL

UIL Value Mrm Value Routine to Free

string_table MrmRtypeCStringVector XtFree

asciz_table MrmRtypeChar8Vector XtFree

compound_string MrmRtypeCString XmStringFree

string MrmRtypeChar8 XtFree

integer_table MrmRtypelntegerVector XtFree

integer MrmRtypelnteger XtFree

boolean MrmRtypeBoolean XtFree

rgb MrmRtypeColor XFreeColors

color MrmRtypeColor XFreeColors

color_table MrmRtypeColorTable XFreeColors for each
color in the vector

float MrmRtypeFloat XtFree

single_float MrmRtypeSingleFloat XtFree

font_table MrmRtypeFontList XmFontListFree

font MrmRtypeFont XmFontListFree

icon MrmRtypelconlmage XFreePixmap

pixmap MrmRtypelconlmage XFreePixmap

xbitmapfile MrmRtypeXBitmapFile XFreePixmap

class_rec_name
keysym

MrmRtypeClassRecName
MrmRtypeKeysym

Do not free
Do not free
(continued on next page)



Helpful Hints for Creating a DECwindows Application
3.8 Freeing Resources Allocated Through UIL

Table 3-1 (Cont.) Freeing Resources Allocated Through UIL

UIL Value Mrm Value Routine to Free
translation_table MrmRtypeTransTable Not applicable
identifier MrmRtypeAddrName Do not free

any MrmRtypeAny Depends on usage

3-43






A

Using the Help Widget

DECwindows applications can use the help widget to display general and
context-sensitive information in response to a user request for assistance. This
chapter presents an overview of the help widget and describes its components.
In addition, the chapter covers help widget callbacks and explains how to use
the help widget. Other sections show how to create the help widget with UIL or
using the Toolkit help widget creation routine.

The DECwindows Companion to the OSF/Motif Style Guide describes the
recommended appearance and behavior of the help widget.

Note

You can also use the DECwindows Help System to display general
and context-sensitive information in response to a user request. The
DECwindows Help System is described in Chapter 5.

4.1 Overview of the Help Widget

The help widget is a modeless widget that allows you to display appropriate,
context-sensitive help text in response to a user query. Figure 4-1 shows a
sample help widget from the OpenVMS DECburger demo application.

The help widget can be viewed as an independent application that your
application calls to provide help functions. Using the help widget, you can
create and manage one or more help windows and determine the first topic to
be displayed to the user. The modeless behavior of the help widget permits an
application to support one or more concurrent help widgets.

Your application is responsible for invoking a help pull-down menu widget with
push-button widgets (or gadgets) for your chosen help topics. The labels for the
push buttons should indicate the types of help available.

The OSF/Motif Style Guide suggests that applications include the following
topics in the help pull-down menu widget, when appropriate to the application:

e On Context—Provides context-sensitive information.

e On Help—Provides information about how to use the application’s help
facility.

e On Window—Provides overview information for the window.

= On Keys—Provides information about the application’s use of keys,
mnemonics, and keyboard accelerators.
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Figure 4-1 Sample Help Widget
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= Index—Provides an index, with search capability, for all help information in
the application. Note that the help widget provides its own search function.

= Tutorial—Provides access to the application’s tutorial, if one exists.

< On Version—Provides information about the application, such as its formal
name and version number.

You can also add application-specific help topics.

4.1.1 Invoking the Help Widget
A user can invoke the help widget four ways:

e The user clicks on a push button in the Help pull-down menu. Your
application calls the help widget to create a help window. Your application
can use either UIL or the Toolkit help routine to call the help widget.

= The user clicks on the On Context push button in the Help pull-down menu
and the application enters context-sensitive help mode. The user then moves
the pointer to some object and clicks MB1. Your application calls routines to
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display context-sensitive help on the object or on its nearest ancestor with
context-sensitive help available.

You can use a help callback routine to create a help widget (or change an
existing help widget) to display appropriate help text. See Section 4.7.1 for
more information.

= The user moves the input location to an object and presses the Help key on
the keyboard. The Help key displays context-sensitive help on the object that
has input focus or on that object’s nearest ancestor with context-sensitive
help available. Note that users cannot use the Help key to generate context-
sensitive help for widgets that do not accept input focus, such as XmLabel
widgets.

= The user types a help topic command string in a command window widget.
Your application must include a command window widget to support this
mechanism.

As an application developer, you must decide which Help invocation methods to
support. Most DECwindows applications support invoking the help widget by
clicking on a help option in the menu bar and through context-sensitive help.

4.1.2 Help Widget Terminology
This chapter uses the terms defined in Table 4-1 to describe the help widget.

Table 4-1 Help Widget Terminology

Term Definition

help widget The general name for all modules that compose the widget.

help window The window that contains all of the help information. There is one
help window for each help widget. Help display is synonymous with
help window.

help session All the help interactions (requests, answers, and so on) that occur

while an application is running. A help session can be composed of
several help widgets.

4.2 OpenVMS Help Library Information

Neither UNIX systems nor Windows NT systems have a librarian utility. On
these systems, the help widget reads the .HLP file directly. The information
contained in this section applies only to OpenVMS systems.

This section describes how to use OpenVMS help libraries with the help widget.
For general information about the OpenVMS Librarian Utility, see the VMS
Librarian Utility Manual.

When you create a help widget on an OpenVMS system, you pass an OpenVMS
help library specification to the help widget creation routine. The help widget
uses this specification to locate and read the help files. The help libraries for
OpenVMS DECwindows applications are conventional OpenVMS help libraries.
You can use a command similar to the following to create an OpenVMS help
library:

$ LIBRARY/HELP/CREATE DECBURGER.HLB DECBURGER.HLP
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The help widget includes two resources that you use to specify the OpenVMS help
library and its type. The DXmNIlibrarySpec resource specifies an OpenVMS
help library file specification. An OpenVMS help library has a default file type of
HLB and defaults the file type of input files to HLP.

The DXmNIlibraryType resource has a predefined value of DXmTextLibrary.

For applications running on OpenVMS, the help widget uses these resources to
identify the location and type of the help topic database. Once you have invoked
the help widget, you can navigate only within the selected OpenVMS help library.

The help widget includes an OpenVMS help library cache, specified by the
DXmNcacheHelpLibrary resource. The DXmNcacheHelpLibrary resource is
a Boolean attribute that specifies whether the text of the OpenVMS help library
is stored in the help widget's cache memory. If true, the library is initialized
when it is first opened and is cached in memory until the application closes down.

If DXmNcacheHelpLibrary is false, the text is not stored in cache memory.
The default is false.

4.2.1 OpenVMS Help Library Modules

The files you insert into OpenVMS help libraries are text files you build using a
program or a text editor. Each help input file can contain one or more modules;
each module contains a group of related keys numbered key 1 to key 9. Each key
represents a hierarchical level within the module.

The OpenVMS Librarian Utility stores a key-1 name as its module name. The
key-2 through key-9 names identify subtopics related to the key-1 name. For the
purpose of making the HLP file easier to maintain, it is good practice to associate
top-level help topics with key-1 names. However, there is no requirement to do
so.

4.2.1.1 Accessing OpenVMS Help Library Modules

4-4

Your OpenVMS application can access a module from the key-1 name or from
any key in the module. For example, if you have help push-button widgets for
On Window, On Version, and On Help top-level topics, you might maintain the
OpenVMS help library as one file called APPLICATION.HLP and create an
OpenVMS help library called APPLICATION.HLB. The APPLICATION.HLP file
would contain a separate module, identified by a key-1 name, for each top-level
topic. You can also maintain the OpenVMS help library modules in multiple HLP
files.

When a user asks for help about the On Window topic, your OpenVMS application
could determine from the push-button widget activate callback that the user
wanted overview help. Your OpenVMS application could then create a help
widget and, through the DXmNfirstTopic resource, pass to the help widget the
string that identifies the correct help topic. This string would identify a key-1
name or another key in the module.

The help widget uses the key-name hierarchy to find the help topic. For example,
if you want to directly access the help topic identified by a key-3 name, you must
also specify the key-1 and key-2 names that form a path to the key-3 name.

The help widget looks in the specified OpenVMS library for the module defined by
the string and displays the text. If the string identifies a key-1 name, any key-2
subentries in the Overview module automatically appear as additional topics.

If the user then asks for help on a key-2 subentry, the help widget displays the
key-2 text, and the key-3 subentries appear as additional topics, and so on.



Using the Help Widget
4.2 OpenVMS Help Library Information

4.2.1.2 Specifying OpenVMS Help Library Key Names
There are two ways to specify the OpenVMS help library key names:

You can directly specify the key name for the help topic in DXmNfirstTopic.
The disadvantage to this method is that the key names specified in
DXmNfirstTopic must match the key names in the OpenVMS help library.
This matching might be difficult to maintain if you have help support for a
large number of widgets.

You can specify the key name as a resource name. Create a UIL module that
maps the resource names to the key names for the help topics. If you change
the key name of the help topic, you do not have to change application code.

4.2.2 OpenVMS Help Library Enhancements

The help widget provides several extensions to the OpenVMS Librarian Utility.
These extensions give the help widget more sophisticated search capabilities
and take the form of help widget commands (special text lines) in conventional
OpenVMS help topics. These commands have the following format:

=name operand (s)

The following syntax rules apply to all commands:

Commands should be the first lines of text in a help topic.

The first character of a command line must be an equal sign (=).
The command name must immediately follow the equal sign.
Command names are not case sensitive and cannot be abbreviated.
At least one space must precede the command operand.

The remainder of the line is the command operand.

The extensions to the OpenVMS Librarian Utility are described in Table 4-2.

Table 4-2 OpenVMS Librarian Utility Extensions

Command Name Description

=TITLE Permits a case-sensitive title to be associated with the help

topic. This title is displayed in situations where a topic is
identified. For example, Overview of the Help Widget.

If no title is provided, the OpenVMS help library topic key
becomes the topic title. The help widget Search menu lets
users search by keyword and title.

=KEYWORD Permits one or more case-insensitive keywords to be associated

with the help topic. If more than one keyword is specified, the
individual keywords must be separated by a comma or at least
one space. The help widget Search menu lets users search by

keyword and title.

=NOSEARCH Disables search operations for title and keywords on a specific

topic.
(continued on next page)
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Table 4-2 (Cont.) OpenVMS Librarian Utility Extensions

Command Name Description

=INCLUDE Permits help topics to be shared across modules within a
single OpenVMS help library. The operand of the INCLUDE
command is a help topic key name. See Section 4.6 for more
information about help topic key names. The title of the
included topic is automatically added as an additional topic.

Example 4-1 shows a portion of the DECBURGER.HLP help file. Note that
the DECBURGER.HLP file is presented only as an example; refer to the
DECwindows Companion to the OSF/Motif Style Guide for the recommended
content and style of a help file.

Example 4-1 Sample Help File

@ 1 overview

@ -Title Overview of the Help Widget

© -Keyword overview

O -1Include programming creating create help widget

A help widget is a modeless widget that allows you
to display appropriate, context-sensitive help text
in response to a user query. The help widget can
be viewed as an independent application that your
application calls to provide help functions.

The help widget creates and manages one or more
help windows and determines the first topic to be
displayed to the user.

O 2 functions 1
=Title Using the help widget
=Keyword overview functions
To use the help widget, you perform the following
steps:

1. Use the OpenVMS Librarian Utility (LIBRARIAN) to
create an OpenVMS help library.

2. Create a Help menu bar item for your
application. The Help menu item should be
located at the right of the menu bar. If the
menu bar is wider than a line, the Help menu
item should be located at the bottom right.

1 about

=Title About the Help Widget

=Keyword about

=Include programming creating create help widget

This topic provides version
information.

1 onhelp

=Title Help Widget On Help

=Keyword on-help

=Include programming creating create help widget

This topic provides help-on-using-help
information.

(continued on next page)
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Example 4-1 (Cont.) Sample Help File

1 menu bar
=Title Menu Bar Context Sensitive Help
=Keyword menu

1 file menu
=Title File Menu Context Sensitive Help
=Keyword file

1 edit menu
=Title Edit Menu Context Sensitive Help
=Keyword edit

1 not_implemented
=Title Not Yet Implemented
=Keyword

1 order menu
=Title Order Menu Context Sensitive Help
=Keyword order

1 order

=Title Order Context Sensitive Help

=Keyword order

=Include programming creating create help widget

Order menu context-sensitive help

2 burgers
=Title Burgers For Us
=Keyword burger

3 burgers rare
=Title Burgers Rare For Us
=Keyword burger rare

3 burgers medium
=Title Burgers Medium For Us
=Keyword burger medium

3 burgers well
=Title Burgers Well For Us
=Keyword burger well

1 options
=Title Help on Custom Colors
=Keyword options

1 print
=Title Help on Print Order
=Keyword print

1 programming
=Title Programming Help
=Keyword programming

Programming help.

2 creating
=Title Creating a Help widget
=Keyword programming

(continued on next page)
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Example 4-1 (Cont.) Sample Help File

Creating a help widget.

3 create help widget
=Title Creating a Help widget
=Keyword programming

Programming help for creating
a help widget.

1 glossary

=Title Help Widget Glossary

=Keyword glossary

=Include programming creating create help widget

This topic provides glossary
information.

(5]

The name of the key-1 module is overview. You pass the string overview to
the help widget. The help widget then searches the OpenVMS help library for
a module with this name and displays the text. A module is terminated by
either another key-1 name or by an end-of-file record.

The title that the help widget displays for the On Window topic is Overview of
the Help Widget.

The name of the keyword topic to search for with the help widget Search
function is overview.

The included topic key name from the programming module is programming
creating create_help_widget. The title of the key identified by the =INCLUDE
tag is displayed as an additional topic.

The name of the key-2 subentry in the Overview module is functions_1. The
functions_1 subentry appears as an additional topic.

4.3 Help Widget Components

The help widget is a pop-up dialog box that is preconfigured to contain the child
widgets, called subwidgets, it needs to implement its functions. Figure 4—2 shows
a help widget with its component parts.

4-8
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Figure 4-2 Help Widget Components
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help functions.

topic to be displayed to the user.
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4.4 Modifying Help Widget Appearance

You can use the following help widget resources to modify the appearance of the
help widget:

XmNbuttonFontList
XmNlabelFontList
XmNtextFontList
DXmNcols
DXmNrows
DXmNdefaultPosition

For example, the DXmNcols resource specifies the width, in characters, of the
help text displayed by the help widget. The default is language dependent; the
American English default is 55 characters.
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The following UIL code fragment reduces the value of the DXmNcols resource to
50 columns.

object main help : DXmHelpDialog
arguments

DXmNapplicationName = compound string("Help Example");
DXmNglossaryTopic = compound string("glossary");
DXmNoverviewTopic = compound string("overview");
DXmNcols = 50;

}i
}i

The help widget appearance resources are described in the DECwindows
Extensions to Motif manual.

4.4.1 Modifying Help Widget Labels and Mnemonics
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You can use the help widget label resources, described in the DECwindows
Extensions to Motif manual, to modify the help widget labels.

For example, the DXmNapplicationName resource specifies the application name
to be used in the help widget Help on... title bar. The default is null.

The following UIL code fragment sets the DXmNapplicationName resource to
"Help Example™:

object main help : DXmHelpDialog

arguments
DXmNapplicationName = compound string("Help Example");
DXmNglossaryTopic = compound string("glossary");

DXmNoverviewTopic = compound string("overview");

}i

The mnemonics resources allow you to change the key a user presses to activate
a help widget menu item. For example, the DXmNhelpLabelMnem resource
specifies which key the user can press (instead of clicking MB1) to activate the
Help pull-down menu. The default is the letter U.

1

The following UIL code fragment sets the DXmNhelpLabelMnem resource to "H":
object main help : DXmHelpDialog
arguments

DXmNapplicationName = compound string("Help Example");

DXmNglossaryTopic = compound string("glossary");
DXmNoverviewTopic = compound string("overview");
DXmNhelpLabelMnem = keysym("H");

};;

The help widget mnemonics resources are described in DECwindows Extensions
to Motif.

The most common reason to modify the help widget label and mnemonics
resources is for internationalization purposes.
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4.4.2 Help Widget Messages

The help widget uses messages to provide status information to the user. You can
use help widget resources to modify the text of these messages. The help widget
message resources are described in DECwindows Extensions to Motif. Note that
for OpenVMS applications, the ICS variable is replaced by the relevant compound
string in the actual messages.

For example, the following UIL code fragment from an OpenVMS application
changes the value of the DXmNbadlibMessage resource from "Couldn’t open
library ICS" to "TEST_HELP.HLB is missing":

object main help : DXmHelpDialog
arguments

DXmNapplicationName = compound string("Help Example");
DXmNglossaryTopic = compound string("glossary");
DXmNoverviewTopic = compound string("overview");

DXmNlibrarySpec = compound string("test help.hlb");
DXmNbadlibMessage = compound string("TEST HELP.HLB is missing");

]

}i

4.5 Help Widget Callbacks
The help widget supports the callbacks described in Table 4-3.

Table 4-3 Help Widget Callbacks

Callback Description

DXmNunmapCallback The callback routine or routines called when
the help widget is unmapped. For this callback
routine, the reason is Unmap. The default is
null. The help widget automatically unmanages
itself when a user exits the help session, so the
DXmNunmapCallback callback need not do this. You
can use the DXmNunmapCallback callback to perform
other functions when a user exits the help session.

DXmNmapCallback The callback routine or routines called when the help
widget is mapped. The default is null.

4.6 Specifying Help Widget Topics

You can use the help widget resources described in Table 4-4 to specify the topics
of the help widget.

If you specify a help topic identified by a subkey name, you must also specify
the key names that form the path to the subkey name. The key names must be
separated by at least one space.

For example, suppose you have the following module:

1 programming
2 creating
3 create_help_widget
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If you want to display the create_help_widget key-3 help text as the first topic in
the help widget, pass the compound string
“programming creating create_help_widget”.

Table 4-4 Help Widget Topic Resources

Resource Description

DXmNfirstTopic Specifies the first help topic to be displayed.

If the DXmNfirstTopic resource is not specified (set to null),
the help widget displays an empty window with a list of level 1
topics in the additional topic list box.

See Section 4.7.1 for information about using
DXmNfirstTopic to specify context-sensitive help.

DXmNoverviewTopic Specifies the Overview topic to be displayed. The Overview
topic is displayed when you select the Go To Overview menu
item from the View menu.

As described in Section 4.2, your application uses the
DXmNoverviewTopic resource to pass to the help widget

a string that identifies the key name of the Overview module.
Overview is generally a key-1 name.

DXmNglossaryTopic Specifies the Glossary topic to be displayed. Your application
uses the DXmNglossaryTopic resource to pass to the help
widget a string that identifies the key name of the Glossary
module. Glossary is generally a key-1 name.

If you pass a null string (the default), the Visit Glossary
menu item does not appear in the View pull-down menu. Set
DXmNglossaryTopic to null if your application does not
support glossary help.

4.7 Using the Help Widget
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This section describes general programming considerations for using the help
widget.

The most basic approach to using the help widget is to create it, manage it to
cause the help window to appear, and destroy it using the unmap callback routine
when the user is finished. However, any changes to the help window, such as
resizing, are lost when the widget is destroyed.

If your application destroys a help widget and then re-creates it, your application
assumes the help widget creation overhead. On OpenVMS systems, an OpenVMS
help library is initialized when it is first opened by the help widget and is cached
in memory until the application closes down. Once a help widget initializes

an OpenVMS help library on behalf of your application, the library is not
reinitialized unless your application is restarted.

The recommended approach is to create the help widget once and use the same
help widget each time the user requests help by specifying a new first topic in
the DXmNfirstTopic resource (using the XtSetValues routine) and managing the
widget (using the XtManageChild routine) to cause the help window to appear.

Note

Your application must avoid reusing a widget that is still active. Because
the help widget is modeless, the user can return to the application while

a help widget is active and invoke Help a second time. In this situation,

the application is obliged to create a new help widget.
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One way to determine if a help widget is active is to see if it is managed.
A help widget automatically unmanages itself when a user exits the help
session. Therefore, if a help widget is already managed, you should create
a new instance of the help widget.

To use the help widget, perform the following steps:

1. If you are creating an application for OpenVMS systems, use the OpenVMS
Librarian Utility to create an OpenVMS help library. See Section 4.2 for more
information.

2. Create a Help menu bar item for your application. To conform with the
guidelines of the OSF/Motif Style Guide, use the menu_help_widget
resource of the menu bar widget to position the Help menu item at the right
end of the menu bar. If the menu bar widget wraps onto additional lines, the
menu bar widget positions the Help menu item at the bottom right of the
menu bar.

3. Create a help pull-down menu widget with items such as On Context, On
Window, On Version, and On Help.

An application that does not support a specific Help menu item should not
include that item in its help pull-down menu widget.

4. Create the help buttons for the pull-down menu widget. Create one push
button widget for each topic on the help pull-down menu widget. The push
button widgets are associated with the routines to call when the buttons are
pressed.

5. Use any of the widget creation routines listed in Table 4-5 to create an
instance of the help widget.

Table 4-5 Help Widget Creation Routines

UIL object type Use the DXmHelpDialog object type identifier to create a help
widget in a UIL module.

Toolkit routine Use the DXmCreateHelpDialog routine to create a help widget.

6. Optionally, specify the callback routine to be called when the help widget is
unmapped.

4.7.1 Context-Sensitive Help

In context-sensitive help, the application presents direct help on the current
topic rather than starting at a higher level and working down through a help
hierarchy. Users do not have to navigate through several layers of help to find
the information they need.

All widgets that are a subclass of the XmPrimitive or XmManager widget class
support a help callback with a reason of XmCR_HELP. (Other widgets can also
support the help callback, but there is no requirement to do so.) Your application
uses this help callback to implement context-sensitive help by associating a help
callback routine with the widgets for which you want to provide help.
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The Toolkit includes a routine, DXmHelpOnContext, that applications can use to
enter context-sensitive help mode.

Note

The OSF/Motif Style Guide recommends that, within dialog boxes,
context-sensitive help should be provided for the dialog box as a whole.
The first help frame should be an overview of the dialog box, with
additional topics about each object in the dialog box.

To be consistent with the recommendations of the OSF/Motif Style Guide,
you need to provide a help callback only for the dialog box itself and not
for the objects within the dialog box. Because the DXmHelpOnContext
routine checks a widget's nearest ancestors until it finds a widget with
an associated help callback routine, a user should be able to get context-
sensitive help on a dialog box by clicking anywhere within that dialog
box.

An example of a help callback routine (sens_help_proc) is described in
Example 4-5.

The remainder of this section describes how to implement context-sensitive help.

4.7.1.1 Creating the On Context Push Button in UIL

Example 4-2 shows how to create an On Context push button in the Help pull-
down menu.

Example 4-2 The On Context Push Button in UIL

object help menu entry : XmCascadeButton {
arguments {
XmNlabelString = k help label text;
XmNmnemonic = keysym("H");

controls {
XmPulldownMenu help menu;

callbacks

XmNhelpCallback = procedure sens help proc(k help help);

1

bi

(continued on next page)
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Example 4-2 (Cont.) The On Context Push Button in UIL
object help menu : XmPulldownMenu
controls
XmPushButton help sensitive;
XmPushButton help window;
XmPushButton help version;
XmPushButton help onhelp;
callbacks

XmNhelpCallback = procedure sens_help proc(k_help help);

1

object help sensitive : XmPushButton

arguments

XmNlabelString = k sensitive label text;
XmNmnemonic = keysym("C");

callbacks

O xmNactivateCallback = procedure activate proc (k_help sensitive);
XmNhelpCallback = procedure sens help proc(k sensitive help);

}i

]

@ When the user clicks the On Context push button, the activate callback calls
a routine to enter context-sensitive help mode. The On Context push button
also has a context-sensitive help callback.

4.7.1.2 Entering Context-Sensitive Help Mode
The activate callback for the On Context push button calls a routine to enter
context-sensitive help mode, as shown in Example 4-3. Note that all of the push
buttons in OpenVMS DEChburger call back to the activate_proc routine. However,
your application could directly invoke the context-sensitive help callback from the
On Context push button.
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Example 4-3 Calling the DXmHelpOnContext Routine

static void activate proc(w, tag, reason)

Widget w;

int *tag;

XmAnyCallbackStruct *reason;

int widget num = *tag; /* Convert tag to widget number. */
int 1, value;

XmString topic;

switch (widget num) {

@ case k help sensitive:
tracking help();
break;

staéic void tracking help()

(1]

2]

@ DxmHelpOnContext (toplevel widget, FALSE);

When the activate _proc routine is called with a tag that identifies the On
Context push button, a context-sensitive help routine (tracking_help) is
called.

The DXmHelpOnContext changes the pointer cursor to the help cursor and
grabs it. (The application is in context-sensitive help mode.) The user then
moves the pointer cursor to the object for which context-sensitive help is
required and clicks MB1.

If the selected widget has a help callback, that help callback is invoked. If
the selected widget does not have a help callback, the widget's ancestors are
tested until a help callback is found or the top of the widget hierarchy is
reached.

The DXmHelpOnContext routine is called with the name of the application’s
top-level widget and a Boolean value that indicates whether you want the
locating activity confined to that widget.

If you confine the help pointer cursor to the application’s top-level widget (a
Boolean value of TRUE), the user will not be able to move the help pointer
cursor outside the boundaries of the main window. This means that the user
cannot get context-sensitive help on pop-up widgets that extend beyond the
boundaries of the top-level widget.

If you do not confine the help pointer cursor to the application’s top-level
widget (a Boolean value of FALSE), the user can potentially get context-
sensitive help on any of the application’s widgets.

The previous example does not confine the help pointer cursor.



4.7.2 Specifying a Help Callback

Your application uses the XmNhelpCallback resource to associate a help
callback routine with the widgets for which you want to provide help.

Using the Help Widget

4.7 Using the Help Widget

Your application can use the callback’s tag argument to supply application-

specific data. For example, the widgets in the OpenVMS DECburger application
supply the help callback routine with a compound string value that specifies the
help topic, as shown in Example 4-4.

The string value for the Help System callback is described in Chapter 5.

Example 4-4 Specifying a Help Callback—UIL Module

!Compound strings to use for context-sensitive help callbacks

value

IString

value

object

s_menu bar :

k_order help
k_print help
k_options help
k_menu_bar_help
k_file help

k edit help

k_order menu help

k_help help
k_sensitive help
k_onhelp help
k_about_help
k_overview help
k nyi help

compound_string
compound_string
compound_string
compound_string
compound_string
compound_string
compound_string
compound_string
compound_string
compound_string
compound_string
compound_string
compound_string

value to use for the Help System callback

helpsys order help

arguments {

XmMenuBar {

"order’;

XmNorientation = XmHORIZONTAL;
XmNmenuHelpWidget = XmCascadeButton help menu entry;

bi

("order") ;
("print");
("options");
("menu_bar") ;
("file menu");
("edit menu");
("order menu") ;
(uhelpu) ;
("sensitive");
("onhelp") ;

(

(

(

"overview") ;
"not implemented") ;

(continued on next page)
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Example 4-4 (Cont.) Specifying a Help Callback—UIL Module

controls {
XmCascadeButton file menu entry;
XmCascadeButton edit menu entry;
XmCascadeButton order menu entry;
XmCascadeButton options menu entry;
XmCascadeButton help menu entry;

bi
callbacks {
MrmNcreateCallback = procedure create proc (k_menu bar);
@ xmNhelpCallback = procedure sens help proc(k menu bar help);

]

@ The help callback routine uses this compound string to set the
DXmNfirstTopic resource.

Example 4-5 shows how the OpenVMS DEChburger application help callback
routine calls a creation routine (create_help) to set the DXmNfirstTopic
resource. See Example 4-7 for a complete description of create_help.

Example 4-5 Specifying a Help Callback—C Module

static void sens help proc(w, tag, reason)
Widget w;
XmString *tag;
XmAnyCallbackStruct *reason;

create help(tag);

4.8 Creating the Help Widget with UIL

Example 4-6 shows the code that implements the help widget for the OpenVMS
DECburger sample application. The complete UIL source code for the OpenVMS
DEChburger application in DECW$EXAMPLES on OpenVMS systems.

Example 4-6 UIL Help Widget Implementation

!module DECburger demo

module decburger
version = ‘v1.1.1’
names = case sensitive

(continued on next page)
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Example 4-6 (Cont.) UIL Help Widget Implementation

objects = {
XmSeparator = gadget ;
XmLabel = gadget ;
XmPushButton = gadget ;
XmToggleButton = gadget ;

procedure

toggle proc (integer) ;
activate proc (integer);
create proc  (integer);
scale proc (integer) ;
list proc (integer) ;
exit proc (string) ;
show_hide proc (integer);
pull proc (integer) ;

@ sens_help proc (compound string) ;
help system proc (string);
ok_color proc  ();
apply color proc ();
cancel color proc ();

value
k_create_order
k_order_ pdme
k file pdme
k edit pdme
k nyi
k_ok
k_apply
k _reset
k_cancel
k _cancel order
k submit order
k_order box
k_burger min
k _burger rare
k_burger medium
k _burger well
k_burger ketchup
k _burger mustard
k burger onion
k_burger mayo
k burger pickle
k_burger max
k burger quantity
k fries tiny
k fries small
k fries medium
k fries large
k_fries huge
k fries quantity
k drink list
k drink add
k drink sub
k drink quantity
k total order
k_burger label
k fries label

! NOTE: ok, apply, reset, cancel
! must be sequential
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(continued on next page)
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k drink label : 35;
k_menu_bar 2 36;
k_file menu 2 37;
k_edit_menu : 38;
k_order menu ¢ 39;
k_help pdme 1 40;
k_help menu 1 41;
k help overview : 42;
k_help about 1 43;
k_help onhelp 1 44,
k_help sensitive 1 45;
k print . 46;
k_options pdme 1 47;
k_options_menu : 48;
k_create options 1 49;
k_fries optionmenu : 50;

value

k_decburger_title
k nyi label text
k file label text
k_print label text
k exit label text
k_edit label text
k_cut dot label text
k _copy dot label text
k paste dot label text
k clear dot label text

k_select _all label text

k _order label text

k_cancel order label text
k_submit order label text

k _options label text

k_options color label text :

4-20

@ k help label text

k _sensitive label text
k overview label text
k_about label text
k_onhelp label text

k_hamburgers label text
k rare label text
k medium label text
k well done_label text
k _ketchup label text
k mustard label text
k onion label text

k mayonnaise label text

k pickle label text
k quantity label text
k fries label text
k size label text
k tiny label text
k_small label text
k large_label text
k_huge label text
k drinks label text
k 0 label text
k drink list text
string table (

Example 4-6 (Cont.) UIL Help Widget Implementation

'DECburger: Order Entry Box’;

'This feature is not yet implemented.’;

'File’;
"Print Order..’;
"Exit’;
'Edit’;
"Cut’;
’COpy’,‘
'Paste’;
"Clear’;
'Select All’;
"Order’;
"Cancel Order’;
"Submit Order’;
'Options’;
'Background Color...’;
"Help’;
'On Context’;
"On Window'’;
"On Version’;
'On Help’;
'Hamburgers' ;
'"Rare’;
'Medium’ ;
'Well Done’;
"Ketchup’;
'Mustard’ ;
"Onion’;
"Mayonnaise’;
'Pickle’;
"Quantity’;
'Fries’;
'Size’;
'Tiny’;
"Small’;
"Large’;
"Huge' ;
'Drinks’;
1 OI’,

'Apple Juice’,
'Orange Juice’,

(continued on

next page)
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Example 4-6 (Cont.) UIL Help Widget Implementation
"Grape Juice’,

k_drink list_select
k ok label text
k_apply label text
k reset label text
k_cancel label text

"Cola’,
"Punch’,
'"Root beer’,
'Water’,

"Ginger Ale’,

'Milk’,
"Coffee’,
"Tea’) ;

: string table(’Apple Juice’);

I OKI :
"RApply’;
'Reset’;
"Cancel’;

!Compound strings to use for context-sensitive help callbacks

© value
k_order help
k_print help
k_options_help
k menu bar help
k_file help
k_edit help
k_order menu help
k _help help
k_sensitive_help
k_onhelp help
k_about_help
k_overview help

k nyi help
O obiject
main help : DXmHelpDialog {
arguments
DXmNapplicationName
DXmNglossaryTopic
DXmNoverviewTopic
DXmN1librarySpec
bi
object
s menu bar : XmMenuBar {

arguments {
XmNorientation
O xmNmenuHelpWidget

r

compound_string ("order");
compound_string ("print");
compound_string ("options");
compound_string ("menu bar");
compound_string ("file menu");
compound string ("edit menu");
compound_string ("order menu");
compound_string ("help");
compound_string ("sensitive");
compound_string ("onhelp");
compound_string ("about");
compound_string ("overview");
(

compound_string

"not implemented");

compound string("Help Example");
"glossary") ;
compound_string("overview");

= XmHORIZONTAL;

_ (
compound_string(
(

(

compound_string ("decburger.hlb");

= XmCascadeButton help menu entry;

(continued on next page)
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Example 4-6 (Cont.) UIL Help Widget Implementation

controls {
XmCascadeButton file menu_entry;
XmCascadeButton edit menu entry;
XmCascadeButton order menu_entry;
XmCascadeButton options menu entry;
O xmCascadeButton help menu entry;
callbacks {
MrmNcreateCallback = procedure create proc (k _menu bar);
@ xmNhelpCallback = procedure sens_help proc(k menu bar help);

]

bi

(8] object help menu entry : XmCascadeButton {
arguments {

XmNlabelString = k_help label text;
XmNmnemonic = keysym("H") ;
bi
controls {
XmPulldownMenu help menu;
callbacks
XmNhelpCallback = procedure sens_help proc(k help help);
}i
bi
© object help menu : XmPulldownMenu
controls
XmPushButton help sensitive;
XmPushButton help window;
XmPushButton help version;
XmPushButton help onhelp;
}i
callbacks
{
XmNhelpCallback = procedure sens_help proc(k help help);

I

}i

object help sensitive : XmPushButton

arguments
XmNlabelString = k_sensitive label text;
XmNmnemonic = keysym("C");

callbacks

@ XnNactivateCallback
XmNhelpCallback

bi

procedure activate proc (k help sensitive);
procedure sens_help proc(k sensitive help);

1

(continued on next page)
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Example 4-6 (Cont.) UIL Help Widget Implementation

object help onhelp : XmPushButton

arguments
XmNlabelString = k_onhelp label text;
XmNmnemonic = keysym("H") ;
}i
callbacks
XmNactivateCallback = procedure activate proc (k_help onhelp);
XmNhelpCallback = procedure sens help proc(k onhelp help);

]

}i

object help version : XmPushButton

arguments
XmNlabelString = k_about label text;
XmNmnemonic = keysym("V");
callbacks
XmNactivateCallback = procedure activate proc (k_help about);
XmNhelpCallback = procedure sens help proc(k about help);

bi ;

object help window : XmPushButton

arguments
XmNlabelString = k _overview label text;
XmNmnemonic = keysym("W") ;
callbacks
XmNactivateCallback = procedure activate proc (k_help overview);
XmNhelpCallback = procedure sens help proc(k overview help);

Vi
¥

© The OpenVMS DEChburger widgets call the sens_help_proc procedure to
implement context-sensitive help. DECburger assigns a compound string
value to use in the callback’s tag argument.

® Compound string value declarations for the help push-button labels. Using
values for widget labels makes it easier to modify the interface. Putting all of
the label definitions at the beginning of the module makes it easier to find a
label if you want to change it later.

© Compound string value declarations for the help callbacks. Putting all of the
definitions at the beginning of the module makes it easier to find a string if
you want to change it later.
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O Create an instance of the help widget. This example assigns values to the
DXmNapplicationName, DXmNglossaryTopic, DXmNoverview, and
DXmNIlibrarySpec help widget resources.

©® The menu bar includes the XmNmenuHelpWidget resource, which places the
Help menu entry at the far right of the menu bar. If the menu bar widget
wraps onto additional lines, the menu bar widget positions the Help menu
entry at the bottom right of the menu bar.

The menu bar controls a cascade button for the Help menu entry.

The sens_help_proc procedure implements context-sensitive help for the menu
bar. You use this callback to display context-sensitive help on a given topic.

The Help menu entry is a cascade button that controls a Help pull-down
menu.

The Help pull-down menu includes push-button gadgets for context-sensitive
help, overview, version, and on-help menu entries.

® 66 0 90

When activated, the help push-button gadgets call the activate proc callback
routine with an identifying integer value. The activate proc callback uses
this integer value, which is the tag argument for the callback, to determine
which widget called it.

4.9 Help Widget Implementation—C Language Module

Example 4-7 and Example 4-8 show the C language code that implements
the help widget created in Example 4-9. The complete C source code for
the OpenVMS DEChburger application is included in DECWS$EXAMPLES on
OpenVMS systems.

Example 4-7 Help Widget Implementation—C Language Module

#inélude <stdio.h> /* For printf and so on. */

#include  <Xm/Text.h>
#include  <Mrm/MrmAppl.h>

@ #include  <Dxm/DXmHelpB.h>
#include  <DXm/DXmPrint.h>
#include  <X11/X1lib.h>
#include  <X11/Xutil.h>
#include  <DXm/DXmColor.h>
#include  <DXm/DECspecific.h>

#ifdef VMS
/* For OpenVMS systems, use the following include file: */
#include  <sys$library/DECwSCursor.h>

#else
/* For UNIX systems, use the following include file: */
#include  <X11/decwcursor.h>

#endif

(continued on next page)
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Example 4-7 (Cont.) Help Widget Implementation—C Language Module

/*

* These numbers are matched with corresponding numbers in the
* OpenVMS DECburger UIL module.

*/
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
@ #define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

k_create order
k_order_pdme
k_file pdme
k_edit_pdme

k nyi

k_ok

k_apply

k_reset

k_cancel
k_cancel order
k_submit order
k_order box
k_burger min
k_burger_rare
k_burger medium
k_burger well
k_burger ketchup
k_burger mustard
k_burger onion
k_burger mayo

k burger pickle
k_burger max
k_burger quantity
k fries tiny
k_fries small

k_fries medium

k _fries large
k_fries huge

k _fries quantity
k drink list

k drink add

k drink sub
k_drink quantity
k_total order

k _burger label

k _fries label
k_drink label
k_menu bar
k_file menu
k_edit_menu
k_order menu
k_help pdme
k_help menu
k_help overview
k_help about
k_help onhelp
k_help sensitive
k print

k_custom pdme
k_custom menu
k_create custom
k fries optionmenu

k max_widget
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/* NOTE: ok, apply, reset, cancel */
/* must be sequential */

(continued on next page)
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Example 4-7 (Cont.) Help Widget Implementation—C Language Module

#define MAX WIDGETS (k max widget + 1)

#define

#define
#define
#define
#define

/*

NUM BOOLEAN (k burger max - k burger min + 1)

k_burger index 0
k_fries index 1
k drinks index 2
k_index count 3

* Global data

*/

static Cursor watch = NULL;

static Widget

toplevel widget =
main window widget =

(Widget)NULL,
(Widget)NULL,

widget array[MAX WIDGETS],

© main help widget =

(Widget)NULL,

O help widget [MAX WIDGETS],
help array[MAX WIDGETS],

print widget = (Widget)NULL,

color widget =

static
static
static

static
static

/*

(Widget)NULL;

Screen  *the screen;
Display *the display;
XColor savecolor;
int help num = 0;

int low num = 0;

* Forward declarations

*/
static
static
static
static
static
static
static
static
static
static
static
static
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void
void
void
void
void
void
void
void
void
void
void
void

s_error();

get something() ;
set something();
activate proc();
create proc() ;
list proc();

exit proc();

pull proc();
scale proc();
show_hide proc() ;
show_label proc() ;
toggle proc();

Root widget ID of our application.
Root widget ID of main MRM fetch
Place to keep all other widget IDs

Primary help widget */
Array of help widgets */

Array of help widgets for Toolkit

Print widget
Color Mix widget

/* Pointer to screen data*/
/* Pointer to display data */

/* make sure they start zero */

(continued on next page)

*/
*/
*/
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Example 4-7 (Cont.) Help Widget Implementation—C Language Module

@ static void create help();

static void tracking help();
static void sens help proc();
static void help system proc();
static void create print();
static void activate print();
static void create color();
static void ok color proc();
static void apply color proc();
static void cancel color proc();
static void xmstring append() ;
static void start_watch();
static void stop watch();

/* The names and addresses of things that Mrm has to bind. The names do
* not have to be in alphabetical order. */

static MrmRegisterArg reglist[] = {

"activate proc", (caddr t) activate proc},
"create proc", (caddr t) create proc},

"list proc", (caddr t) list proc},

"pull proc", (caddr_t) pull procy,

"exit proc", (caddr t) exit proc},

"scale proc", (caddr t) scale proc},
"show hide proc", (caddr t) show hide proc},
"show label proc", (caddr t) show 1abe1_proc},

"toggle proc", (caddr t) toggle proc},
O {"sens_help proc", (caddr t) sens help proc},
"help system proc", (caddr t) help system proc},

"cancel color proc", (caddr t) cancel color proc},
"apply color proc", (caddr t) apply color proc},
"ok color proc", (caddr t) ok color proc}

}i

static int reglist num = (sizeof reglist / sizeof reglist [0]);
static font unit = 400;

/*
* 0S transfer point. The main routine does all the one-time setup and
* then calls XtMainLoop.
*/
static String fallback =
"DECburger.title: DECburger\nDECburger.x: 100\nDECburger.y: 100";

unsigned int main(argc, argv)
unsigned int argc; /* Command line argument count. */
char *argvl]; /* Pointers to command line args. */

XtAppContext app context;

MrmInitialize(); /* Initialize MRM before initializing
/* the X Toolkit. */
@ DxmInitialize(); /* Initialize DXm widgets */

/* If we had user-defined widgets, we would register them with Mrm here. */

/* Initialize the X Toolkit. We get back a top level shell widget. */

(continued on next page)
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Example 4-7 (Cont.) Help Widget Implementation—C Language Module

/*

toplevel widget = XtAppInitialize(

&app_context, /*
"DECburger", /*
NULL, /*
0, /*
&argc, /*
argv, /%
sfallback, /*
NULL, /%
0); /*

/* Open the UID files (the output of the

if (MrmOpenHierarchy (
db_filename num,
db filename vec,
NULL,
&s_MrmHierarchy)
1 =MrmSUCCESS)
s_error("can't open hierarchy");

init application();

App. context is returned */
Root class name. */

No option list. */

Number of options. */
Address of argc */

argv */

Fallback resources */

No override resources */

No override resources */

UIL compiler) in the hierarchy*/

/*
/*
/*
/*

Number of files. */

Array of file names. */
Default 0S extension. */
Pointer to returned MRM ID */

/* Register the items MRM needs to bind for us. */

MrmRegisterNames (reglist, reglist num);

/* Go get the main part of the application. */
if (MrmFetchWidget (s MrmHierarchy, "S MAIN WINDOW", toplevel widget,
&main window widget, &dummy class) != MrmSUCCESS)

s_error("can't fetch main window");

/* Save some frequently used values */
the screen = XtScreen(toplevel widget);
the display = XtDisplay(toplevel widget)

1

/* If it’s a color display, map customize color menu entry */

if ((XDefaultVisualOfScreen(the screen))->class == TrueColor
(XDefaultVisualOfScreen(the screen))->class == PseudoColor
(XDefaultVisualOfScreen(the screen))->class == DirectColor
(XDefaultVisualOfScreen(the screen))->class == StaticColor)

XtSetMappedWhenManaged (widget arraylk custom pdme], TRUE) ;

/* Manage the main part and realize everything. The interface comes up

* on the display now. */

XtManageChild (main window widget);
XtRealizeWidget (toplevel widget);

/* Sit around forever waiting to process X-events. We never leave
* XtAppMainLoop. From here on, we only execute our callback routines. */

XtAppMainLoop (app_context) ;

* One-time initialization of application data structures.

*/

(continued on next page)
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Example 4-7 (Cont.) Help Widget Implementation—C Language Module

static int init application()

int k;
int 1;
/* Initialize the application data structures. */
for (k = 0; k < MAX WIDGETS; k++)
widget arrayl[k] = NULL;
for (k = 0; k < NUM_BOOLEAN; k++)
toggle arraylk] = FALSE;

/* Initialize CS help widgets. */

O for (1 = 0; 1 < MAX WIDGETS; i++)

Q0o © o o

©9Q

help widget[i] = NULL;

To define the help widget resources, include the DXmHelpB.h file on UNIX
systems and the DXMHELPB.H file on OpenVMS systems.

Assign an integer value to the help-related widgets so the callback routines
can identify which widget called them. The integer values must match those
assigned in the decburger.uil file on UNIX systems or the DECBURGER.UIL
file on OpenVMS systems.

The main_help_widget variable is initialized to NULL to prevent it from
containing invalid data.

Declare an array of MAX_NUMBER widgets used to store the help widget
IDs.

Forward declarations of the help routines.

Because the sens_help_proc callback is called through UIL, it is registered in
an argument list. The OpenVMS DECburger application stores the names
and addresses of the callback routines for later use by the Mrm routine
MrmRegisterNames.

Initialize the widgets in the Digital extended toolkit.

Initialize the array of help widgets to NULL to prevent them from containing
invalid data.
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Example 4-8 Help Widget Implementation—Callbacks

/*
* A1l push buttons in this application call back to this routine. We
* use the tag to tell us what widget it is, then react accordingly.

Jl
static void activate proc(w, tag, reason)
Widget w;
int *tag;
XmAnyCallbackStruct *reason;
int widget num = *tag; /* Convert tag to widget number. */
int 1, value;

XmString topic;

switch (widget num) {
case k nyi:

/* The user activated a ’'not yet implemented’ push button. Send
* the user a message. */
if (widget arraylk nyi] == NULL) {
/* The first time, fetch from the data base. */
if (MrmFetchWidget (s MrmHierarchy, "nyi", toplevel widget,
&widget array(k nyi], &dummy class) != MrmSUCCESS)
s_error("can’t fetch nyi widget");

J

/* Put up the message box saying 'not yet implemented’. */
XtManageChild (widget arraylk nyil);
break;

case k submit order:
/* This would send the order off to the kitchen. In this case,
* we just pretend the order was submitted. */
clear order();
break;

O case k_help overview:
topic = XmStringCreateLtoR("overview",XmSTRING IS08859 1);
create help(topic);
XmStringFree (topic) ;
break;

case k_help about:
topic = XmStringCreateLtoR ("about",XmSTRING IS08859 1);
create_help(topic);
XmStringFree (topic) ;
break;

case k_help onhelp:
topic = XmStringCreateLtoR("onhelp",XmSTRING IS08859 1);
create help(topic);
XmStringFree (topic);
break;

case k_help sensitive:
tracking help();
break;

(continued on next page)
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case k print:
create print();
break;

case k create custom:
create_color() ;

break;
default:
break;
}
J
/*
* Context sensitive help callback.
*/
@ static void sens help proc(w, tag, reason)
Widget w;
XmString *tag;

XmAnyCallbackStruct *reason;

create_help(tag);

/* Creates an instance of the help widget for the push buttons in the help
pull-down menu and for context-sensitive help callbacks. */

O static void create help (help topic)
XmString  help topic;

{

Arg arglist[1];

start _watch();
if (!main help widget) {
if (MrmFetchWidget (s _MrmHierarchy, "main help", toplevel widget,
&main help widget, &dummy class) != MrmSUCCESS)
s_error ("can’t fetch help widget");

}

if (XtIsManaged(main help widget)) {
if (MrmFetchWidget (s MrmHierarchy, "main help", toplevel widget,

&help widget [help num], &dummy class) != MrmSUCCESS)

s_error ("can’t fetch help widget");

XtSetArg (arglist[0], DXmNfirstTopic, help topic);
XtSetValues (help widget[help num], arglist, 1);
XtManageChild (help widget [help num]);

help num++;

return;

(continued on next page)
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XtSetArg (arglist[0], DXmNfirstTopic, help topic);
XtSetValues (main help widget, arglist, 1);
XtManageChild (main help widget) ;

stop_watch();

©@ The On Window push button in the Help pull-down menu. The topic
variable is used to store a compound string that identifies a help library key
name, in this case "overview". The string must match the key name in the
OpenVMS help library. The compound string is later used as the value of the
DXmNfirstTopic resource.

® The sens_help_proc callback is called as a result of a help callback, as
described in Section 4.7.1. The sens_help_proc calls the generic create_help
routine.

© The create_help routine creates an instance of the help widget for the push
buttons in the Help pull-down menu and for context-sensitive help callbacks.

If the help widget does not already exist, create_help fetches it.

If the help widget exists and is already managed, create_help is obliged to
fetch a new instance of the help widget. The help_widget[help_num] variable
is an array of help widgets equal to the maximum number of widgets in the
OpenVMS DECburger application. Set the DXmNfirstTopic resource using
the specified compound string and manage the help widget.

If the help widget now exists but is not already managed, set the
DXmNfirstTopic resource using the specified compound string and manage
the help widget.

4.10 Using the Toolkit Help Widget Creation Routine
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As described in Section 4.7, you can implement the help widget through UIL or
through the Toolkit help widget creation routine.

Example 4-9 demonstrates how to create a help widget using the Toolkit help
widget creation routine.

Example 4-9 Creating Help Widget with Toolkit Routine

static Widget
help array[MAX WIDGETS], /* Array of help widgets for Toolkit*/

static int low num = 0; /* make sure it starts zero */

(continued on next page)
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Example 4-9 (Cont.) Creating Help Widget with Toolkit Routine

/* Initialize help widgets for Toolkit creation. */
for (i = 0; 1 < MAX WIDGETS; i++)
help array[i] = NULL;

/*

* Context sensitive help callback.

*/

*/

@ static void sens help proc(w, tag, reason)

Widget w;
XmString *tag;
XmAnyCallbackStruct *reason;

create_help(tag);

/* Toolkit help creation routine */

static void create help (topic)
XmString  topic;

unsigned int ac;
Arg arglist[10];
XmString appname, glossarytopic, overviewtopic, libspec;

static Widget help widget = NULL;

@ if (lhelp widget) {
ac = 0;
appname = XmStringCreateLtoR("Toolkit Help", XmSTRING IS08859 1);
glossarytopic = XmStringCreateLtoR("glossary", XmSTRING IS08859 1);
overviewtopic = XmStringCreateLtoR("overview", XmSTRING IS08859 1);
libspec = XmStringCreateLtoR ("decburger.hlb", XmSTRING IS08859 1);

XtSetArg(arglist [ac], DXmNapplicationName, appname); ac++;
XtSetArg(arglist [ac], DXmNglossaryTopic, glossarytopic); ac++;
XtSetArg(arglist [ac], DXmNoverviewTopic, overviewtopic); ac++;
XtSetArg(arglist[ac], DXmNlibrarySpec, libspec); ac++;
XtSetArg(arglist[ac], DXmNfirstTopic, topic); ac++;

help widget = DXmCreateHelpDialog (toplevel widget,
"Toolkit Help",
arglist, ac);
XmStringFree
XmStringFree
XmStringFree
XmStringFree

appname) ;
glossarytopic) ;
overviewtopic);
libspec) ;

XtManageChild (help widget) ;

return;

(continued on next page)
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© if (XtIsManaged (help widget)) {
ac = 0;
appname = XmStringCreateLtoR ("Toolkit Help", XmSTRING IS08859 1);
glossarytopic = XmStringCreateLtoR("glossary", XmSTRING IS08859 1);
overviewtopic = XmStringCreateLtoR ("overview", XmSTRING IS08859 1);
libspec = XmStringCreateLtoR ("decburger.hlb", XmSTRING IS08859 1);

XtSetArg(arglist[ac], DXmNapplicationName, appname); ac++;
XtSetArg(arglist[ac], DXmNglossaryTopic, glossarytopic); ac++;
XtSetArg(arglist[ac], DXmNoverviewTopic, overviewtopic); ac++;
XtSetArg(arglist[ac], DXmNlibrarySpec, libspec); ac++;
XtSetArg(arglist[ac], DXmNfirstTopic, topic); ac++;

help array[low num] = DXmCreateHelpDialog (toplevel widget,
"Toolkit Help",
arglist, ac);
XmStringFree
XmStringFree
XmStringFree
XmStringFree

appname) ;
glossarytopic) ;
overviewtopic);
libspec) ;

XtManageChild (help array([low num]);
low_num++;
return;

}
Oac - 0;

XtSetArg (arglist([ac], DXmNfirstTopic, topic); ac++;
XtSetValues (help widget, arglist, ac);
XtManageChild (help widget) ;

@ The help-callback routine (sens_help_proc) calls the create_help routine to
create the help widget.

® The create_help routine tests to see if the help widget already exists. If
it does not already exist, create_help sets the DXmNapplicationName,
DXmNglossaryTopic, DXmNoverviewTopic, DXmNIlibrarySpec, and
DXmNfirstTopic resources and calls the DXmCreateHelpDialog routine. The
create_help routine then calls XtManageChild to manage the help widget.

© If the help widget already exists and is managed, the create_help routine is
obliged to create another instance of the help widget. The help_array array
is an array of help widgets equal to the maximum number of widgets in the
OpenVMS DECburger application.

O If the help widget now exists but is not managed, set the DXmNfirstTopic
resource and manage it.
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Using the DECwindows Motif Help System

In addition to the help widget described in Chapter 4, DECwindows Motif
applications can use the DECwindows Motif Help System (help system) to display
general and context-sensitive information in response to a user request. The
help system uses Bookreader and LinkWorks to display and navigate through
decw_book (UNIX systems) or DECW$BOOK (OpenVMS systems) format help
text and graphics. You can use DECwrite to create the files for Bookreader to
display. On OpenVMS for VAX systems, you can also use VAX DOCUMENT

to create hyperhelp files. (Note that Bookreader is not available on Windows

NT systems, so the information in this chapter is not relevant for applications
running only on that operating system.)

This chapter describes how to use the help system in an application. The
following topics are discussed:

= An overview of the help system
« Invoking the help system

= Help file information

= Context-sensitive help callbacks
= Implementing the help system

The OpenVMS DECburger demo program uses the help system to implement
context-sensitive help for widgets in the Order control box. To become
familiar with the operation of the help system, run DECburger and request
context-sensitive help for any item in the Order control box.

Note

For the purpose of example, the OpenVMS DECburger sample application
uses both the help system and the help widget to implement help. To
present a consistent user interface, your application should implement
only one help model.

5.1 Overview of the Help System

The help system uses the DECwindows Bookreader as its display window. The
help system routines allow your application to invoke Bookreader and specify
the book, as well as the specific topic or directory within that book, to display
first. In addition, once Bookreader is invoked through the help system, it remains
available until the user explicitly closes it or ends the DECwindows session.
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The help system provides the following Bookreader features to users of your

application:

= Proportional fonts
= Graphics

= Formatted tables

= Hotspots

= The ability to create links between the online help and other pieces of
information, such as mail messages and other Bookreader topics, via

LinkWorks

Figure 5-1 shows a comparison of the help widget and the help system.

Figure 5-1 Comparison of Help Widget and the Help System Windows

Help Widget DECwindows Help System
Boldface Text
Proportional Fonts
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—_ Help on Puzzle | 4 H | -+ Help on Puzzle | 4 ” r
File Edit  View Search Using Help ¢iIe View Help

Overview of the Puzzle

Puzzle is a video version of a number puzzle with
movable squares. The object is to arrange the numbered
squares in ascending order using the fewest possible
moves. Puzzle keeps track of the number of moves

you make and displays that number when you solve the
puzzle.

Click mouse button 1 (MB1l) on the square you want to
move. You can only move the squares that are adjacent
to the blank square; however, it is possible to slide
an entire row at a time.

For information about using Puzzle, double click on an
item from the list of additional topics below.

For information about using help, choose Using Help
from the Help menu above.

Additional topics

DECwindows Basics

Starting a New Game
Changing the Puzzle Settings
Quitting a Puzzle Session

Puzzle Menus
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N Overview of the Puzzle

Overview of the Puzzle

Puzzle is a video version of a number puzzle with movable
squares. The object is to arrange the numbered squares in
ascending order using the fewest possible moves. Puzzle
keeps track of the number of moves you make and displays
that number when you solve the puzzle.

Click mouse button 1 (MB1) on the square you want to move.
You can only move the squares that are adjacent to the blank
square; however, it is possible to slide an entire row at a time.

For information about using Puzzle, click on an item from
the list of additional topics below.

Additional Topics:

¢ DECwindows Basics
e Starting a New Game
e Changing the Puzzle Settings AN
¢ Quitting a Puzzle Session
¢ Puzzle Menus

\

Close Go back I 1, Topic :I 1, Screen :, N

Additional topics included
in Same Window

To implement the help system, perform the following steps:

1. Use one of the methods described in Section 5.3 to create a help file.

7K-2462A-GE

2. Create a Help pull-down menu with push-button widgets (or gadgets) for your

chosen help topics.

The help menu required to implement the help system is identical to the
help menu required for the help widget. If you have already implemented
a help menu for the help widget, you can use this menu with only minor
modifications to the help callbacks.
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The labels for the push buttons should indicate the types of help available.
The OSF/Motif Style Guide suggests that applications include the following
topics in the help pull-down menu widget, when appropriate to the
application:

e On Context—Provides context-sensitive information.
e On Window—Provides overview information for the window.

= Index—Provides an index, with search capability, for all help information
in the application.

< On Keys—Provides information about the application’s use of keys,
mnemonics, and keyboard accelerators.

= Tutorial—Provides access to the application’s tutorial, if one exists.

= On Help—Provides information about how to use the application’s help
facility.

= On Version—Provides information about the application, such as its
formal name and version number.

You can also add application-specific help topics.

Add XmNhelpCallbacks help callbacks for each widget for which you want to
provide context-sensitive help, as described in Section 5.5.3.

Implement the three help-system routines in your application:

e DXmHelpSystemOpen does all of the initialization work required by
LinkWorks and prepares to display a topic from the help file name passed
to it. This routine needs to be called just before the main loop of the
application.

= DXmHelpSystemDisplay displays the topic or directory of the help file
in Bookreader, depending on the arguments passed to it. It is also used
to open topics and/or directories of books other than the one passed to
DXmHelpSystemOpen.

DXmHelpSystemDisplay is called as the result of the activate callback
of the push buttons in the help menu or as the result of a widget's
context-sensitive help callback.

= DXmHelpSystemClose is used to close all of the remaining topic and
navigation windows in Bookreader. This routine should be called when
the application is closing down all of its other windows.

5.2 Invoking the Help System

A user can invoke the help system in four ways:

The user clicks on a push button in the Help pull-down menu. The push
button’s activate callback routine calls a routine to invoke the help system.

The user clicks on the On Context push button in the Help pull-down menu.
The push button’s activate callback routine invokes the DXmOnContext
routine to enter context-sensitive help mode. The user then moves the
pointer to some object and clicks MB1. The selected object’s help callback

is then invoked to display context-sensitive help on the object or on its
nearest ancestor with context-sensitive help available. This is called
context-sensitive help.
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< The user moves the input location to an object and presses the Help key
on the keyboard. The selected object’s help callback is then invoked to
display context-sensitive help on the object or on its nearest ancestor with
context-sensitive help available.

Note that users cannot use the Help key to generate context-sensitive help for
widgets that do not accept input focus, such as XmLabel widgets.

= The user types a help topic command string in a command window widget.
Your application must include a command window widget to support this
mechanism.

As an application developer, you must decide which help invocation methods to
support. Most DECwindows applications support invoking help by clicking on a
help option in the menu bar and through context-sensitive help.

5.3 Help File Information

You can use VAX DOCUMENT on OpenVMS for VAX systems or DECwrite to
create Bookreader files for the help system. The remainder of this section uses a
help file created using VAX DOCUMENT for the purpose of example.

5.4 Help File Information—VAX DOCUMENT Example

5-4

Help-system help files created with VAX DOCUMENT are standard SDML files
processed with the SOFTWARE.ONLINE document type for Bookreader output.

You can use any standard section tag (SHEADN>) as a help topic. The symbol
name associated with the tag <HEADN\symbolic_name> must match the topic
identifier specified in the UIL file.

Example 5-1 shows the DECBURGER.DECW$BOOK file as a VAX DOCUMENT
DECBURGER_HELP.SDML file. Note that topics identified by INCLUDE
commands in the HLP file are identified by <HOTSPOT> tags in the SDML file.
Also note that for the help system you need to specify only the topic identifier in
the symbolic name. (The help widget uses the key name hierarchy to find the
help topic and requires the key names that form a path to the topic.)

Note

The DECBURGER_HELP.SDML file is presented only as an example;
refer to the DECwindows Companion to the OSF/Motif Style Guide for
the recommended content and style of a help file.

Example 5-1 DECBURGER_HELP.SDML Help File

@ <FRONT MATTER> (dwhlp front)

<TITLE PAGE>

<TITLE> (Help on DECburger)
<ENDTITLE PAGE>

<CONTENTS FILE>

<ENDFRONT MATTER>

<HEAD1> (Overview of the Help Widget\overview)

(continued on next page)
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Example 5-1 (Cont.) DECBURGER_HELP.SDML Help File

<P>
A help widget is a modeless widget that allows you
to display appropriate, context-sensitive help text
in response to a user query. The help widget can
be viewed as an independent application that your
application calls to provide help functions.

<P>
The help widget creates and manages one or more
help windows and determines the first topic to be
displayed to the user.

<P>
Additional topics:
<LIST> (UNNUMBERED)

@ <LE><HOTSPOT> (functions 1)
<LE><HOTSPOT> (create help widget)
<ENDLIST>

<HEAD2> (Using the Help widget\functions 1)
<P>
To use the help widget, you perform the following steps:

<LIST> (NUMBERED\1)

<LE>Use the OpenVMS Librarian Utility (LIBRARIAN) to create a help library.

<LE>Create a Help menu bar item for your application. The Help menu item
should be located at the right of the menu bar. TIf the menu bar is
wider than a line, the Help menu item should be located at the bottom
right.

<ENDLIST>

<HEAD1> (About the Help Widget\about)

<P>
This topic provides version information.

<P>

Additional topics:

<LIST> (UNNUMBERED)
<LE><HOTSPOT> (create help widget)
<ENDLIST>

<HEAD1> (Help Widget On Help\onhelp)

<P>
This topic provides help-on-using-help information.

<P>

Additional topics:

<LIST> (UNNUMBERED)
<LE><HOTSPOT> (create help widget)
<ENDLIST>

<HEAD1> (Menu Bar Context Sensitive Help\menu bar)
<HEAD1>(File Menu Context Sensitive Help\file menu)
<HEAD1> (Edit Menu Context Sensitive Help\edit menu)
<HEAD1> (Not Yet Implemented\not implemented)

<HEAD1> (Order Menu Context Sensitive Help\order menu)
<HEAD1> (Order Context Sensitive Help\order)

<P>
Order menu context-sensitive help

(continued on next page)
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<P>

Additional topics:

<LIST> (UNNUMBERED)

<LE><HOTSPOT> (burgers)
<LE><HOTSPOT> (fries)
<LE><HOTSPOT> (drink)
<LE><HOTSPOT> (apply)
<LE><HOTSPOT> (dismiss)
<LE><HOTSPOT> (create help widget)
<ENDLIST>

<HEAD2> (Burgers For Us\burgers)

<P>

Additional topics:

<LIST> (UNNUMBERED)
<LE><HOTSPOT> (burgers_rare)
<LE><HOTSPOT> (burgers_medium)
<LE><HOTSPOT> (burgers_well)
<LE><HOTSPOT> (burgers_ketchup)
<LE><HOTSPOT> (burgers mustard)
<LE><HOTSPOT> (burgers_onion)
<LE><HOTSPOT> (burgers_mayo)
<LE><HOTSPOT> (burgers pickle)
<LE><HOTSPOT> (burgers quantity)
<ENDLIST>

<HEAD3> (Burgers For Us\burgers rare)

<HEAD3> (Burgers Medium For Us\burgers medium)
<HEAD3> (Burgers Well For Us\burgers well)
<HEAD3> (Burgers Ketchup For Us\burgers ketchup)
<HEAD3> (Burgers Mustard For Us\burgers mustard)
<HEAD3> (Burgers Onion For Us\burgers_onion)
<HEAD3> (Burgers Mayo For Us\burgers mayo)
<HEAD3> (Burgers Pickle For Us\burgers pickle)
<HEAD3> (Burgers Quantity\burgers quantity)
<HEAD2> (Fries For Us\fries)

<P>

Additional topics:

<LIST> (UNNUMBERED)
<LE><HOTSPOT> (fries_tiny)
<LE><HOTSPOT> (fries small)
<LE><HOTSPOT> (fries medium)
<LE><HOTSPOT> (fries large)
<LE><HOTSPOT> (fries_huge)
<LE><HOTSPOT> (fries quantity)
<ENDLIST>

<HEAD3> (Tiny Fries\fries tiny)
<HEAD3>(Small Fries\fries small)
<HEAD3> (Medium Fries\fries medium)
<HEAD3> (Large Fries\fries large)
<HEAD3> (Huge Fries\fries huge)

(continued on next page)
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<HEAD3> (Fries Quantity\fries quantity)

<HEAD2> (Drink Choices\drink)

<P>

Additional topics:

<LIST> (UNNUMBERED)
<LE><HOTSPOT> (drink list)
<LE><HOTSPOT> (drink quantity)
<LE><HOTSPOT> (drink add)
<LE><HOTSPOT> (drink sub)
<ENDLIST>

<HEAD3> (Drink List\drink list)

<HEAD3> (Drink Quantity\drink quantity)
<HEAD3> (Drink Add\drink add)

<HEAD3> (Drink Subtract\drink sub)
<HEAD2> (Help on Apply\apply)

<P>

This topic provides information on both Apply and Reset.

<HEAD2> (Help on Dismiss\dismiss)

<HEAD1> (Help on Custom Colors\customize)
<HEAD1> (Help on Print Order\print)
<HEAD1> (Programming Help\programming)

<P>
Programming help.

<P>

Additional topics:
<LIST> (UNNUMBERED)
<LE><HOTSPOT> (creating)
<ENDLIST>

<HEAD2> (Creating a Help widget\creating)

<P>
Creating a help widget.

<P>

Additional topics:

<LIST> (UNNUMBERED)
<LE><HOTSPOT> (create help widget)
<ENDLIST>

<HEAD3> (Creating a Help widget\create help widget)
<P>
Programming help for creating a help widget.

<HEAD1> (Help Widget Glossary\glossary)

<P>
This topic provides glossary information.

(continued on next page)
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<P>

Additional topics:

<LIST> (UNNUMBERED)
<LE><HOTSPOT> (create help widget)
<ENDLIST>

@ Because it is processed as a Bookreader book, the file must include front
matter tags. The file must also be processed with the /CONTENTS command
line qualifier. You can also process the file with the /INDEX command line
qualifier if you have index entries in the SDML file.

® Subordinate <HEADN> tags added are not automatically included in the
“additional topics” list of the next-highest previous head (parent). That is,
<HEAD2>(Using the Help widget) would not be automatically included as an
additional topic under <HEAD1>(Overview of the Help Widget). You must
add an <LE><HOTSPOT>(functions_1) tag for this purpose.

When you invoke the help system, you pass a help file specification to the
DXmHelpSystemOpen routine. The default location is SYS$HELP and the
default file extension is DECW$BOOK, but you can provide your own location or
extension along with the help file name. The help system uses this specification
to locate and read the help file.

For example, you can define a symbolic name for the help file specification:
#define decburger help "decw$examples:decburger help.decwsbook"
Then pass this symbolic name as the help file specification:

DXmHelpSystemOpen (&help context, toplevel widget, decburger help,
help error, "Help System Error");

5.5 Context-Sensitive Help Callbacks

In context-sensitive help, the application presents direct help on the current
topic rather than starting at a higher level and working down through a help
hierarchy. Users do not have to navigate through several layers of help to find
the information they need.

All widgets that are a subclass of the XmPrimitive or XmManager widget class
support a help callback with a reason of XmCR_HELP. (Other widgets can also
support the help callback, but there is no requirement to do so.) Your application
uses this help callback to implement context-sensitive help by associating a help
callback routine with the widgets for which you want to provide help.

The Toolkit includes a routine, DXmHelpOnContext, that applications can use to
enter context-sensitive help mode.

Note

The OSF/Motif Style Guide recommends that, within dialog boxes,
context-sensitive help should be provided for the dialog box as a whole.
The first help frame should be an overview of the dialog box, with
additional topics about each object in the dialog box.

To be consistent with the recommendations of the OSF/Motif Style Guide,
you need to provide a help callback only for the dialog box itself, not
for the objects within the dialog box. Because the DXmHelpOnContext
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routine checks a widget’'s nearest ancestors until it finds a widget with
an associated help callback routine, a user should be able to get context-
sensitive help on a dialog box by clicking anywhere within that dialog
box.

Example 5-4 shows a sample help callback routine.

The remainder of this section describes how to implement context-sensitive help.

5.5.1 Creating the On Context Push Button in UIL

Example 5-2 shows how to create an On Context push button in the Help
pull-down menu.

Example 5-2 The On Context Push Button in UIL

object help menu entry : XmCascadeButton {
arguments {
XmNlabelString = k help label text;
XmNmnemonic = keysym("H") ;

controls {
XmPulldownMenu help menu;

callbacks

XmNhelpCallback = procedure help system proc(k_help help);

1

object help menu : XmPulldownMenu
controls
XmPushButton help sensitive;
XmPushButton help window;
XmPushButton help version;
XmPushButton help onhelp;
callbacks

XmNhelpCallback = procedure help system proc(k_help help);

]

bi

(continued on next page)



Using the DECwindows Motif Help System
5.5 Context-Sensitive Help Callbacks

Example 5-2 (Cont.) The On Context Push Button in UIL
object help sensitive : XmPushButton
arguments
XmNlabelString = k sensitive label text;
?@Nmnemonic = keysym("C") ;

callbacks

@ xmNactivateCallback = procedure activate proc (k _help sensitive);
XmNhelpCallback = procedure help system proc(k sensitive help);

}i

I

@ When the user clicks on the On Context push button, the activate callback
calls a routine to enter context-sensitive help mode. The On Context push
button also has a context-sensitive help callback.

5.5.2 Entering Context-Sensitive Help Mode

The activate callback for the On Context push button calls a routine to enter
context-sensitive help mode, as shown in Example 5-3. Note that all of the push
buttons in the OpenVMS DECburger demo application call back to the activate
proc routine. However, your application can directly invoke the context-sensitive
help callback from the On Context push button.

Example 5-3 Calling the DXmHelpOnContext Routine

static void activate proc(w, tag, reason)

Widget w;

int *tag;

XmAnyCallbackStruct *reason;

int widget num = *tag; /* Convert tag to widget number. */
int 1, value;

XmString topic;

switch (widget num) {

@ case k_help sensitive:
tracking help();
break;

static void tracking help()

(continued on next page)
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Example 5-3 (Cont.) Calling the DXmHelpOnContext Routine

(2] DXmHelpOnContext (toplevel widget, FALSE);

}

© When the activate_proc routine is called with a tag that identifies the On
Context push button, a context-sensitive help routine (tracking_help) is
called.

® DXmHelpOnContext changes the pointer cursor to the help cursor and grabs
it. (The application is in context-sensitive help mode.) The user then moves
the pointer cursor to the object for which context-sensitive help is required
and clicks MB1.

If the selected widget has a help callback, that help callback is invoked. If
the selected widget does not have a help callback, the widget's ancestors are
tested until a help callback is found or the top of the widget hierarchy is
reached.

The DXmHelpOnContext routine is called with the name of the application’s
top-level widget and a Boolean value that indicates whether you want the
locating activity confined to that widget.

If you confine the help pointer cursor to the application’s top-level widget (a
Boolean value of TRUE), the user will not be able to move the help pointer
cursor outside the boundaries of the main window. This means that the user
could not get context-sensitive help on pop-up widgets that extend beyond the
boundaries of the top-level widget.

If you do not confine the help pointer cursor to the application’s top-level
widget (a Boolean value of FALSE), the user can potentially get context-
sensitive help on any of the application’s widgets.

The example does not confine the help pointer cursor.

5.5.3 Specifying a Help Callback

Your application uses the XmNhelpCallback resource to associate a context-
sensitive help callback routine with the widgets for which you want to provide
help.

Your application can use the callback’s tag argument to supply help-topic-specific
data. The help system DXmHelpSystemDisplay routine uses a string value to
specify the help topic to display. Therefore, your application must supply the help
callback routine with a string value that specifies the help topic, as shown in
Example 5-4.

5-11
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Example 5-4 Specifying a Help Callback—UIL Module

IString value to use for the help system callback

value
helpsys order help : ‘'order’;

object ! The control panel. All order entry
! is done through this dialog box.
control box : XmFormDialog {
arguments {

XmNdialogTitle = k_decburger title;

XmNdialogStyle = XmDIALOG MODELESS;

XmNnoResize = true;

XmNdefaultPosition = false;

XmNx = 525;

XmNy = 100;

XmNautoUnmanage = false;

XmNallowOverlap = false;

XmNdefaultButton = XmPushButton ok button;

XmNcancelButton = XmPushButton cancel button;

XmNhorizontalSpacing = 10;

XmNverticalSpacing = 10;

XmNnavigationType = XmEXCLUSIVE TAB GROUP;
controls {

XmForm burger form;

XmForm fries form;

XmForm drinks form;

XmSeparator button separator;

XmPushButton ok _button;

XmPushButton apply button;

XmPushButton reset_button;

XmPushButton cancel button;

XmSeparator button_separator;

callbacks {
MrmNcreateCallback

@ xuNhelpCallback

bi

procedure create proc (k_order box);
procedure help system proc (helpsys order help);

]

@ The help callback routine uses this string to set the DXmHelpSystemDisplay
name argument, as shown in Example 5-5.
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Example 5-5 Specifying a Help Callback—C Module

/* Creates a help system session */

static void help system proc(w, tag, reason)
Widget w;
char *tag;
XmAnyCallbackStruct *reason;

DXmHelpSystemDisplay (help context, decburger help, "topic", tag,
help error, "Help System Error");
J

If "dir" is used for the keyword argument, the name argument must specify
the character string identifying the Bookreader directory to open. You could use
this feature to present the user directly with a list of examples, open the help file
at the index, and so forth. The Bookreader directory can be "Contents", "Index",
"Examples”, "Figures", or "Tables", as shown in the following example.

DXmHelpSystemDisplay (help context, decburger help, "dir", "Contents",
help error, "Help System Error");

5.6 Implementing the Help System

Example 5-6 shows a sample implementation of the help system for OpenVMS
DECburger. Note that, unlike the actual DECburger code, this code implements
only the help system and not the help widget.

Example 5-6 UIL Help System Implementation

!module DECburger demo

module decburger
version = ‘v1.1.1’
names = case sensitive

objects = {
XmSeparator = gadget ;
XmLabel = gadget ;
XmPushButton = gadget ;
XmToggleButton = gadget ;

(continued on next page)
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Example 5-6 (Cont.) UIL Help System Implementation

procedure
toggle proc (integer) ;
activate proc (integer);
create proc  (integer);
scale proc (integer) ;
list proc (integer) ;
exit proc (string) ;
show_hide proc (integer);
pull proc (integer) ;
)

’

O help system proc (string
ok _color proc  ();
apply color proc ();
cancel color proc ();

value
k_create_order
k_order pdme
k_file pdme
k_edit pdme
k nyi
k ok
k_apply
k reset
k_cancel
k_cancel order
k_submit order
k_order box
k_burger min
k_burger rare
k_burger medium
k_burger well
k_burger ketchup
k_burger mustard
k_burger onion
k_burger mayo
k_burger pickle
k_burger max
k_burger quantity
k_fries_tiny
k _fries small
k_fries medium
k _fries large
k_fries huge
k _fries quantity
k drink list
k drink add

| NOTE: ok, apply, reset, cancel
| must be sequential
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(continued on next page)
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Example 5-6 (Cont.) UIL Help System Implementation

k drink sub ¢ 30;
k drink quantity 1 31;
k total order : 32;
k_burger label 1 33;
k fries label : 34;
k drink label : 35;
k menu bar : 36;
k file menu 1 37;
k edit menu : 38;
k_order menu ¢ 39;
k . _help pdme : 40;
k_help menu 1 41;
k_help overview : 42;
k_help about 1 435
k_help onhelp 2 44;
k help sensitive : 45;
k print : 46;
k options_ pdme : 47;
k options menu : 48;
k create options : 49;
k fries optionmenu : 50;
value

k decburger title
k nyi label text
k file label text

k prlnt Tabel text
k exit label text

k_ edit label text

k cut dot label text
k_copy dot label text
k paste dot label text
k clear dot label text
k select all label text

k_order label text

k _cancel order label text
k_submit order label text

k options label text

k_options color label text

@ k help label text

k sensitive label text
k overview label text
k about label text
k. onhelp label text

k_hamburgers label text

k rare label text

k medium label text

k well done label text
k. ketchup label text

k mustard label text
k_ onion label text

k mayonnaise label text
k pickle label text

k quantity label text

k_fries label text

k_size label text
k_tiny label text
k small label text
k_large label text
k_huge_label text

'DECburger: Order Entry Box’;

'This feature is not yet implemented.’;

'File’;
"Print Order..’
"Exit’;
"Edit’;
"Cut’;
" Copy” ;
"Paste’;
"Clear’;
"Select All’;
"Order’;
"Cancel Order’;
"Submit Order’;
"Options