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. ibuild

Code Generation

. Building an Application with ibuild

In this chapter, you will learn about the Interviews C++ class library development system.
Y ou will learn about the tools available for Interviews and how to use them to create front-
end GUI applications.

Interviews offers arich set of C++ functionality and tools for building applications. This
chapter can't possibly do it justice in the space provided. By reading to the end of the
chapter, though, you will get afedl for creating truly object-oriented applications using
Interviews.

To get the most out of this chapter, you need some knowledge of how to run the C++
compiler and how to program in object-oriented languages. If you have not already done so,
you should install the X window package with at least Motif window manager (mwvm) or the
OPEN LOOK manager (ol wm.

What Is the Interviews System?

The Interviews subsystem is a windowing system for X Window. Interviews s copyrighted
by The Board of Trustees of the Leland Stanford Junior University. Interviews was
developed by Mark Linton's group at Stanford.

What makes Interviews an interesting environment is that it provides an object-oriented
approach to building user interfaces. All components within Interviews, such as windows,
menus, scrollbars, and so on, are objects with inherited behavior. The name Interviewsis
derived from the package presenting an interactive view of some data. For example, afront
end to a database provides an interactive view to the datain the database.

How to Get and Install Interviews

The Interviews kit is distributed in two packages: ivl and iv2. Thefirst package, iv1,
contains the binary and source files for the libraries. The second package includes the man
pages and a PostScript reference manual for the Interviews system.
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The Interviews package is included on the CD that comes with this book.

TIP: | recommend that you print the PostScript version of the Interviews manual if
you plan on developing any applications in Interviews. This manual isin thefile
/usr/doc/interviews/ refman. PS.You needaPostScript printer to print
this document, or you can view this manual viaghost scri pt .

Sample Applications

The Interviews package comes with several applications found in the

[usr/intervi ews/bi n directory. Applications to give you an idea of some of
Interviews potential are shown inthedcl ock andi deno applications, shown in Figures
33.1and 33.2.

deloek
Sury Dee 18 19494

e.2b

FIGURE 33.1. TheInterviewsdcl ock application.
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LU ()

i
-
[
K

FIGURE 33.2. A demo application with Interviews.

Thelist of other ready-to-run applications under Interviewsis shown in Listing 33.1.

We will cover some of these applicationsin a bit more detail in this chapter. The rest you
can try out on your own.

Listing 33.1. The binary files for Interviews.

$Is -al /usr/interviews/bin

total 1187

dr wxr - Xr - x 2 root r oot 1024 Nov 5 17:40 .

file://1J:/tutorials.ru/slack/ch33.htm (5 of 43) [12/12/02 13:18:54]



Slackware Linux Unleashed 3rd. Edition

dr wxr - Xr - X 6 root

- WXT - XIr-X 1 root

- ' WXTI - XTI -X 1 root

- WXT - XIr-X 1 root

- WXTI - XTI -X 1 root

- WXT - XTI -X 1 root

- WXT - XTI -X 1 root

- WXT - XTI -X 1 root

- WXT - XTI - X 1 root

- WXT - XTI -X 1 root

- WXT - XTI - X 1 root

- ' WXTI - XTI - X 1 root

r oot

r oot

r oot

r oot

r oot

r oot

r oot

r oot

r oot

r oot

r oot

r oot
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- I WXT - XTI - X 1 root r oot 13316 Apr 17 1994 | ogo
- I WXT - XT - X 1 root r oot 17412 Apr 17 1994 mail box
- F WXT - XT - X 1 root r oot 1736 Apr 17 1994 rem nd

TIP: You can alwaystry the applicationsin/ usr /i nt er vi ews/ bi n froman

xt er mby running the command as a background process. For example, to run the

i bui | d application, typethecommandi bui | d & If youdonot runi bui | d asa
background process, you can press Ctrl-z to put it in the background of abash shell.

idraw

Let's start with an application in the Interviews package. Learning this application will
familiarize you with Interviews and working with its development tools. (See Figure 33.3.)

Thei dr aw application lets you draw rectangles, polygons, ellipses, and other shapes
interactively. Drawings are stored in files that can be printed on a PostScript printer. Y ou
can open an existing drawing by typing afilename on the command line when starting up
I dr aw.

Y ou must engage atool before you can useit. You engage atool by clicking onitsicon, or
by typing the character that is below and to the right of itsicon. The icon of the drawing tool
that's engaged appearsin inverted colors. When it is engaged, you use the tool by clicking
the left mouse button in the drawing area.

The Select, Move, Scale, Stretch, Rotate, and Alter tools manipulate existing graphics.
Magnify makes a part of the view expand to fill the entire view.
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interViews drawing editor

{drauw.l mag Lx

s lvetics=Eald 14

"'.'I'"|I-Iun= !Fl.'.‘c Edit Structure Font Brush Pattern Fololor BaColor Align ¥Wiew

Howe w
Scale 4
Stratch:
Rotate k
Hlter g
Hagrituz

Text &

oy /%%%

OO0+

FIGURE 33.3. Thei dr awapplication's main screen.

Text, Line, Multiline, Open Spline, Ellipse, Rectangle, Polygon, and Closed Spline create

new graphics. Each tool works as follows:

. Select isused to select agraphic, unselecting all others.

. A graphicisselected if its handles are visible. Handles are small inverse-video
squares which either surround the graphic or demarcate its important points (such as

the endpoints of aline).

. If you hold down the Shift key and select an item, it selects the unselected graphic (or
unsel ects the sel ected graphic) you clicked on, but does not affect the status of other

selections.

. Clicking anywhere other than on a graphic unselects everything. Y ou can aso drag a
rubberband rectangle around a group of graphicsto select all of them simultaneoudly.
The right mouse button invokes Select while the mouse isin the drawing area.
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. Move lets you move graphics from one spot to another.

TIP: The middle mouse button invokes Move while the mouse isin the drawing
area.

. Scaleisused to resize graphics about their centers.

. Stretch lets you stretch graphics vertically or horizontally, while tying down the
opposite edge.

. Rotate enables you to rotate graphics about their centers, according to the angle
between two radii: the one defined by the original clicking point and the one defined
by the current dragging point.

. Alter isused to alter agraphic's structure. See the rest of the descriptions of tools to
see how Alter affects each tool individually.

. Magnify is used to magnify a portion of the drawing specified by sweeping out a
rectangular area. Thei dr aw application magnifies the area to occupy the entire
screen, if possible.

. Textinsertstextual data. Create some text. Left-click to position the first line of text,
and then type as much text as you want. The input can be edited using enacs-style
keystrokes. Y ou can leave text editing mode by typing ESC or simply clicking
somewhere else. The Alter tool lets you edit the text in an existing text graphic.

. Linecreatesaline. The Shift key constrainsthe line to lie on either the vertical or the
horizontal axis. You may left-click with the Alter tool on either endpoint of aline to
move the endpoint to a new location.

. Multiline lets you create a set of connected lines. The Shift key constrains each
segment to lie on either the vertical or the horizontal axis. Each left-click starts a new
segment (adds a vertex). Each right-click removes the last vertex added. The middle
button finalizes the multiline. The Alter tool lets you move, add, and remove vertices
from an existing multiline.

. Open Spline creates an open B-spline. The Shift key constrains each control point to
lie on either the vertical or the horizontal axis with the preceding point. Each left-
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click adds a control point. Each right-click removes the last control point added. The
middle button finalizes the spline. The Alter tool lets you move, add, and remove
control points from an existing open spline.

. Ellipse enables you to create an ellipse. The Shift key constrains the ellipse to the
shape of acircle. The Alter tool does not affect ellipses.

. Rectangle enables you to create arectangle. The Shift key constrains the rectangle to
the shape of a square. The Alter tool lets you move the rectangl€'s corners
independently to form afour-sided polygon.

. Polygon enables you to create a polygon. The Shift key constrains each side to lie on
either the vertical or the horizontal axis. Each left-click starts a new segment (adds a
vertex). Each right-click removes the last vertex added. The middle button finalizes
the polygon.

. TheAlter tool lets you move, add, and remove vertices from an existing polygon.

. Closed Spline enables you to create a closed B-spline in the same manner that you
create an open B-spline.

idraws Pull-Down Menus

The pull-down menus File, Edit, Structure, Font, Brush, Pattern, FgColor, BgColor, Align,
and View, located above the drawing area, contain commands for editing the drawing and
controlling i dr aw's execution. The File menu contains the following commands to operate

on files:

New Destroys the current drawing and replaces it with an unnamed blank
drawing.

Revert Rereads the current drawing, destroying any unsaved changes.

Open... Specifies an existing drawing.

Save As Saves the current drawing in afile with a specific name.

Save Saves the current drawing in the file from which it came.

Print... Sends a PostScript version of the drawing to a printer or afile.

Import Graphic... Can import images from files in the following formats: TIFF; PostScript
generated by pgnt ops, ppnt ops, andi dr aw;, X bitmap format; and
Unidraw format.
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Quit Quitsi dr aw.
The Edit menu contains the following commands for editing graphics:

Undo Successive Undo commands undo previous editing operations.
Redo Successive Redo commands redo subsequent editing operations up to

the first operation undone by Undo. Undone operations that have not
been redone are lost as soon as a new operation is performed.

Cut, Copy, Paste Removes the selected graphics from the drawing and placesthemin a
temporary storage area. Copy keepsthe original on the drawing area.
Paste puts the contents of the storage area, if any, into the location

selected by the mouse.
Duplicate Duplicates the selected graphics and adds the copies to the drawing.
Delete Destroys all selected graphics.
Select All Selects every graphic in the drawing.
Flip Horizontal, Flips the selected graphics into their mirror images along the
Flip Vertical horizontal or vertical axis.
90 degrees Rotate the selected graphics 90 degrees clockwise or
Clockwise counterclockwise.
and CounterCW
Precise Move..., These buttons let you move, scale, or rotate graphics byexact
Precise Scale..., amounts that you type in adialog box. Y ou can specify movements
Precise Rotate... in pixels, points, centimeters, or inches. Scalings are specified in

terms of magnification factors in the horizontal and vertical
dimensions. Rotations are always in degrees.

The Structure menu contains the following commands to modify the structure of the
drawing, which is the order in which graphics are drawn:

Collects the selected graphicsin a newly created picture.

Group A pictureis simply a graphic that contains other graphics. Group enables
you to build hierarchies of graphics.
Ungroup Dissolves any selected pictures.

Brings the selected graphics to the front of the drawing so that they are
drawn on top of (after) other graphics.

Sends the selected graphics to the back of the drawing so that they are
drawn behind (before) other graphics.

The Font menu contains a set of fontsin which to display text. When you set the current font
from the menu, you also set the font of all selected graphics to that font. A font indicator in
the upper-right corner displays the current font.

Bring To Front

Send To Back
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The Brush menu contains a set of brushes with which to draw lines. When you set the
current brush from the menu, you also set the brush of all selected graphics to that brush.
The nonexistent brush draws invisible lines and non-outlined graphics.

The arrowhead brushes add arrowheads to one or both ends of lines, multilines, and open
splines. A brush indicator in the upper-left corner displays the current brush.

The Pattern menu contains a set of patterns with which to fill graphics, but not text. Text
always appears solid, but you can use adifferent color than black to get a halftoned shade.
When you set the current pattern from the menu, you also set the pattern of all the selected
graphics to that pattern. The nonexistent pattern draws unfilled graphics, while the other
patterns draw graphics filled with a bitmap or a halftoned shade.

The FgColor and BgColor menus contain a set of colors with which to draw graphics and
text. When you set the current foreground or background color from the FgColor or BgColor
menu, you also set the foreground or background color of all the selected graphics. The ON
bits in the bitmaps for dashed lines and fill patterns appear in the foreground color; the OFF
bits appear in the background color.

A black-and-white printer prints a halftoned shade of gray for any color other than black or
white. The brush, pattern, and font indicators all reflect the current colors.

The Align menu contains commands to align graphics with other graphics.

Thefirst graphic selected stays fixed, while the other graphics move in the order that they
were selected according to the type of alignment chosen. The last Align command, Align to
Grid, aligns a key point on each selected graphic to the nearest point oni dr awsgrid.

The View menu contains the following commands:

New View Creates aduplicatei dr awwindow containing a second view of the
current drawing. The second view may be panned, zoomed, and edited
independently of the first. Any number of additional views may be made
in this manner. Changes made to a drawing through one view appear
synchronously in all other views of the same drawing. Y ou may also
view another drawing in any i dr awwindow via the Open command.

Close View Closesthe current i dr awwindow. Closing thelast i dr awwindow is
equivalent to issuing a Quit command.
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Normal Size Sets the magnification to unity so the drawing appears at actual size. A
What Y ou See IsWhat You Get (WY SIWY G) display.

Reduceto Fit  Reduces the magnification until the drawing fits entirely within the view.

Center Page Modifies the view over the center of a8.5- by 11-inch page asit's printed.
Other page sizes are not supported to date.

Orientation Toggles the drawing's orientation. If the editor was showing a portrait
view of the drawing, it now shows alandscape view of the drawing, and
vice versa.

Grid on/off Togglesi dr awsgrid on or off. When the gridison, i dr awdrawsa
grid of equally spaced points behind the drawing.

Grid Spacing Enables you to change the grid spacing by specifying one or two values
in the units desired (pixels, points, centimeters, or inches). If two values
are given (separated by a space), the first specifies the horizontal spacing,
and the second specifies the vertical spacing. One value specifies equal
horizontal and vertical spacing.

Gravity on/off  Toggles gravity on or off. Gravity constrains tool operation to the grid,
Toggle whether or not the grid isvisible.

Changes to Xdefaults

Y ou can customize the number of changes that can be undone and the font, brush, pattern, or
color menus by setting resources in your Xdefaults database. Each string of the form

I draw. resour ce: defi ni ti on setsaresource. For example, to customize any of the
paint menus, set a resource given by the concatenation of the menu's name and the entry's
number (such asi dr aw. pat t er n8) for each entry that you want to override. All menus
use the number 1 for thefirst entry.

Y ou must set resources only for the entries that you want to override, not for all of them. If
you want to add entries to the menus, ssimply set resources for them. However, don't skip
any numbers after the end of the menu, because the menu ends at the first undefined
resource. To shorten a menu instead of extending it, specify ablank string as the resource
for the entry following the last item on the menu. Thei dr aw application understands the
resources listed in Table 33.1. Table 33.1. The idraw resources.

hi story Sets the maximum number of changes that can be undone (20 by
default).
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initialfont

f ont

i nitial brush

initial pattern

pattern

Specifies the font that is active on startup. Supply a number that
identifies the font by its position in the Font menu, starting from 1 for
thefirst entry.

Defines a custom font to use for an entry in the Font menu. Give three
strings, separated by whitespace. The first string defines the font's
name; the second string defines the corresponding print font; and the
third string defines the print size. For example,

I draw. f ont 3: 8x13bol d Couri er-Bol d 13 definesthe
third font entry.

Specifies the brush that is active on startup. Give a number that
identifies the brush by its position in the Brush menu, starting from 1
for the first entry. Define a custom brush to use for an entry in the
Brush menu. The definition requires two numbers. a 16-bit
hexadecimal number to define the brush's line style (each 1 bit draws
a dash and each 0 bit produces a gap) and a decimal integer to define
the brush's width in pixels. For example, i draw. brush2: ffff 1
defines asingle pixel-wide solid line. If the definition specifies only
the string none, it defines the nonexistent brush.

Specifies the pattern that is active on startup. Give a number that
identifies the pattern by its position in the Pattern menu, starting from
1 for thefirst entry.

Defines a custom pattern to use for an entry in the Pattern menu. Y ou
can specify the pattern from a 16x16 bitmap, an 8x8 bitmap, a 4x4
bitmap, a grayscale number, or the string none. Y ou specify the
16x16 bitmap with sixteen 16-bit hexadecimal numbers, the 8x8
bitmap with eight 8-bit hexadecimal numbers, the 4x4 bitmap with a
single 16-bit hexadecimal number, and the grayscale number with a
single floating-point number. The floating-point number must contain
a period to distinguish itself from the single hexadecimal number, and
it must lie between 0.0 and 1.0, with 0.0 corresponding to a solid
pattern and 1.0 to a clear pattern. On the printer, the bitmap patterns
appear as bitmaps, the grayscale patterns appear as halftoned shades,
and the none patterns never obscure any underlying graphics. For
example, i dr aw. pat t er n8: 8421 defines adiagonally hatched
pattern.
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i ni tialfgcol or Specify the foreground color that is active on startup. Give a number
that identifies the color by its position in the FgColor menu, starting
from 1 for thefirst entry, fgcolor. Define a custom color to use for an
entry in the FgColor menu. Give a string defining the name of the
color, and (optionally) three decimal numbers between 0 and 65,535
following the name to define the red, green, and blue components of
the color'sintensity. Theintensities override the name; that is, i dr aw
looks up the name in a window system database of common colors
only if you omit the intensities.

I ni tial bgcol or Specifiesthe background color that is active on startup. Give a
number that identifies the color by its position in the BgColor menu,
starting from 1 for the first entry.

bgcol or Defines a custom color to use for the entry in the BgColor menu. The
same rules apply to background colors as to foreground colors.

ibuild

Thei bui | d package is an editor that enables you to graphically create a user interface for
an Interviews application. Thei bui | d application can save your work as an external file,
or as actual C++ code that, when compiled, generates the same user interface that you would
create withi bui | d. You restore apreviously saved interface by typingi bui | d and the
interface filename on the command line. (See Figure 33.4.)
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FIGURE 33.4. The i bui | d application.

TIP: Thei drawandi bui | d applications are very similar in terms of the
semantics for editing and other viewing commands. If you learn one of these two
tools, you will feel at home with the other.

Thei bui | d application usesthe TOOLDI R environment variable for its tools and other
parameters. If TOOLDI Risnot defined, i bui | d looksfor its parameters in the current
working directory.

L et's examine the layout of the menus.

Thefirst row of ani bui | d editor displays information about its brush (border width),
foreground and background color, and so on in afashion similar to that ini dr aw. The next
two rows show tools that initiate direct manipulation and pull-down menus that contain
commands. A panner on the top-right corner lets you pan and zoom the workspace.

The middle portion of the editor shows the workspace for composing and assembling user
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Interface components.

The bottom of the editor contains rows of objectsin the form of names and iconic drawings
that represent familiar Interviews abstractions. Clicking on one tool, dragging, and releasing
it in the workspace enables a user to place an instance of the corresponding prototype at the
desired location.

Direct manipulation tools lie horizontally along i bui | d's second row. Y ou must engage a
tool before you can useit. You engage atool by clicking onitsicon, or by typing the
character below and to the right of itsicon. Theicon of the tool that's engaged appearsin
inverted colors. When it is engaged, you use the tool by clicking the left mouse button in the
workspace.

The Select, Move, Resize, Examine, Relate, and Edit tools manipulate text-based user
interface components. Magnify makes a part of the view expand to fill the entire view.
Narrow enables a user to navigate the structure of a composed interface in the same editor.

Thei bui | d application provides the following tools:

. Select

. Move

. Resize

. Examine

. Info

. Relate

. Edit

. Magnify

. Narrow

. Create
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. Tools

. Execute

. Quit

The Select tool is used for selecting an object and unselecting all others. An object is
selected if its handles are visible. Handles are small inverse-video squares that surround the
object. If you hold down the Shift key, Select extends the selection. It selects the unsel ected
component (or unsel ects the selected component) you clicked on, but does not unselect other
selections. Clicking anywhere other than on a component unselects everything. Y ou may
also drag a rubberband rectangle around a group of components to select all of them
simultaneoudly.

TIP: The right mouse button invokes the Select button while the mouseisin the
workspace.

. The move button is used for moving objects from one spot to another.

TI1P: The middle mouse button invokes the Move button while the mouse isin the
workspace.

The Resize tool can change the size of any selected objects. When user interface
components from the bottom panel are initially created in the workspace, or when selected
components are composed with composition interface objects in the Composition pull-down
menu, they are displayed with their natural sizes. Resize simulates the resizing of the
application window during running of the application by letting users drag and sweep the
selected user interface component.

The Examine tool is used to look at attributes associated with the selected user interface
components. User interface componentsini bui | d contain attributes that assist usersin
designing the layout of the interface, or in customizing the generated code. Typicaly, the
pop-up menu of the Examine tool shows Info and Props entries as options.

Selecting Info causes a component-specific dialog box to pop up. Some of the common
attributes shown in the dialog box include the following: Base Class Name, which describes
the actual class name in the Interviews library to which the selected component corresponds;
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and Class Name, which describes the user-specified class name of the component.

If the value of Class Name is the same as that of the Base Class Name, thelibrary classis
used for instantiating the component during code generation, or a set of subclassfiles are
generated to assist the customization of the new class, as described earlier. Member Name
describes the member name of the selected component as a member variable of the closest
enclosing MonoScene object. If the member name is exported, the MonoScene object can
access and manipulate this specific member instance. Canvas Dimensions shows how much
workspace (corresponding to actual screen space) in pixelsisactualy allocated to the
selected component. Natural Size, Shrinkability, and Stretchability describe how much
workspace the selected component wants to have.

The dialog box associated with the Props entry shows the selected component's instance
name and user-defined properties. Property specification takes the form attribute:value.

In order to assist usersin locating certain elements with certain member names or instance
names, i bui | d enables a user to probe these attributes by Shift-left-clicking on these
elements when they are composed.

The Info entry has a pull-right menu that has class name, member name pairsin it; the pull-
right menu associated with the Props entry has class name, instance name pairs.

Examining a GraphicBlock component causes a third Graphics entry to display in the pop-
up menu. Selecting this option causes graphics in the GraphicBlock to be transferred to
I dr awfor further refinement.

Graphics can be transferred back to i bui | d by smply saving and quitting i dr aw.
Attributes associated with graphicsini bui | d that are not known toi dr aw, such as
member name, are not lost in this process. This option is supported only for backward
compatibility. A much better technique is to use the Narrow tool to narrow into
GraphicBlocks, which changesi bui | d intoi dr awin the same window.

NOTE: All machine-generated names are guaranteed to be unique in one session of
I bui | d. This property is lost with user-defined names, and when files generated by
different sessions of i bui | d are compiled together.

The Relate tool provides adirect manipulation interface to semantically connect compatible
components. Typically, the end result of the Relate operation is the sharing of attributes
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between the related components. For example, relating a scroller to afile browser lets the
scroller take the file browser's member name as its scrolling target. Relating two push
buttons causes the push buttons to mutually exclude each other when receiving mouse
clicks. In this case, the second (destination) push button shares the ButtonState defined by
the first (source) push button. Relate is also very useful for semantically connecting
Unidraw objects. For instance, an Editor needs to be related to all enclosed Unidraw objects
such as CommandControls, PanelControls, and Viewers. In this case, the simplest way to
establish the relationsis to relate the Editor with the object directly below it in the instance
hierarchy, which causes the relations to establish recursively.

The Edit tool manipul ates text-based components. Engaging the Edit tool enables users to
perform editing on Menultem, PushButton, RadioButton, CheckBox, Message, stringEditor,
PulldownMenu, PullrightMenu, CommandControl, HPanel Control, and V Panel Control
components.

The Magnify tool magnifies a portion of the interface specified by sweeping out a
rectangular area. Thei bui | d application magnifies the area to occupy the entire screen, if
possible.

The Narrow tool enables a user to navigate the structure of composed interfaces in the same
editor. Initialy, i bui | d starts at global scope. Engaging the Narrow tool and selecting a
component causes the hierarchy of the interface to be displayed in a pop-up menu, with the
highlighted entry showing the current scope. Selecting a different entry causes the editor to
switch to the scope of the selected component. For instance, if a user chooses to narrow into
an HBox, cutting or pasting components in the workspace now affects only the HBox.

NOTE: Leaf-level components don't define new scopes. Narrowing into graphics-
related components such as GraphicBlocks, CommandControls, Panel Controls, and
Viewerstransformsi bui | d intoi dr awin the same window, in addition to
switching the scope level. Thisfeature is extremely useful because specifying
structured graphics objects, class names, and member names can all be done within
| bui | d. Firingupi dr awusing the Examine tool is still supported for backward
compatibility purposes.

The Create Tool creates a prototypical tool of the current interface, and installsit in the
bottom tools palette. Users can choose between having the filename, a default icon of the
existing interface, or a customized bitmap as the new tool's icon. The newly created tool can
then be treated as alibrary tool for instantiation. This allows domain-specific abstractions to
be built and used across sessions of i bui | d.
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The Tools command enables a user to install tools to, or remove tools from, the bottom tools
panel. Users can choose to install (or remove) multiple tools from the left (right)
stringbrowser by selecting multiple entries and clicking the << Install (or Remove >>)
button.

The Execute tool |ets the user choose an executable from afile-chooser, and executes the
selected file without leaving i bui | d.

The Quit command exits the current session of i bui | d.

NOTE: The Edit menu for i bui | d contains commands that are very similar to
thoseini dr aw. Refer to thei dr aw section for more details.

CAUTION: Changes made with the Examine tool and Relate tool can be undone.

The Show Glue tool shows HGlue components with horizontal strips and VGlue
components with vertical strips. Showing Glue components with strips makes the structure
associated with the interface more apparent.

The Hidden Glue tool shows HGlue and V Glue components with their background color.
Thisis useful when the actual appearance of the interface is desired.

The Natural Size tool shows the selected interface components in their natural form, similar
to the way they are displayed initially when the generated interfaces are executed.

ibuilds Pull-Down Menus

The pull-down menus File, Edit Composition, Border, FgColor, BgColor, Align, and View
lie across the third row. They contain commands that are executed by pulling down the
menu and releasing the mouse button on the command, or by typing the character associated
with the command.

The File menu contains the following commands to operate on files:

. The New command destroys the current interface and replaces it with an unnamed
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blank interface.
. The Revert command rereads the current interface, destroying any unsaved changes.

. The Open command specifies an existing interface file to edit through a FileChooser,
which lets you browse the file system easily.

. The Save As command saves the current interface in afile with a specific name.
. The Save command saves the current interface in the file from which it came.
Generating Source Files

The Generate button generates code for the interfacesini bui | d. A sequence of dialog
boxes pops up to let users check off files that they don't want to be overwritten. The
generated files include sets of subclass files and support files. Subclass files have class name
suffixes, and support files have filename postfixes. For instance, the filename of a session of
I bui | disdi al ogBox, and the top-level MonoScene object that drives the interfaceis

Di al ogBox.

Support files generated include the following:
. di al ogBox- props
. di al ogBoxnmake
. di al ogBox-i nmake
. di al ogBox-main.c
. di al ogBox-i nmake
. di al ogBox- make

For each MonoScene component ini bui | d, aset of subclassfilesis generated. In this
case, they include the following:

. Di al ogBox. c
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. Di al ogBox. h
. D al ogBox-core.c
. Di al ogBox-core. h

When you regenerate the code for an application, you are asked in a dialog box whether you
want to regenerate these files. Asagenera rule, all the default filesthat i bui | d
recommends by checking in their dialog box should be overwritten.

Thedi al ogBox- pr ops file contains Interviews properties for customization. Rewrite
this file whenever you regenerate.

Thedi al ogBox- mai n. c file contains a prototypical main routine to drive the interface.
Rewrite this file whenever you regenerate.

The Di al ogBox- cor e. c file encapsulates all information about the appearance of the
interface. The protected member variables are declared in thisfile.

The Di al ogBox- cor e. h file describes what objects are exported to the subclass objects
(such as DialogBox) for manipulation. Thisfileis, and should be, overwritten whenever you
regenerate a new application usingi bui | d.

The D al ogBox. h and Di al ogBox. c files enable users to implement application-
specific interfaces. When you are regenerating code from ani bui | d session, you are asked
whether you want to overwrite these files. If you already have application-dependent code in
these files, you don't want to overwrite these files. By default, i bui | d doesn't overwrite
these files.

NOTE: Thesetwo files are under the user's control; the corefiles (Di al ogBox-
core.[ch])aeunderi bui | d'scontrol.

The Composition menu contains commands to modify the structure of the interface. See
Table 33.2 for alist of these commands.

Table 33.2. Composition commands.
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Command Action

Dissolve Dissolves the selected components by deleting the top-level parents and
exposing the children of the selected components. Leaf-level components
cannot be dissolved. Compose the selected components with the
corresponding composition object. The order of selection decides the order

in which they are composed.

Hbox Tiles the selected components left to right in abutting fashion.

Vbox Tiles the selected components top to bottom in abutting fashion.

Deck Stacks the selected components on top of each other, with the last selected
component on the top.

Frame Puts a frame around each of the selected components.

ShadowFrame Puts a shadow frame around each of the selected components.

ViewPort Puts a viewport around each of the selected components.

MenuBar Tiles the selected components row by row asin an HBox (horizontal box).

It also implements the sweeping effect when Menultems, pull-down menus,
or pull-right menus are the selected components.

Shaper Redefines the resizing behavior of the selected components. Shaper is an
I bui | d-generated class, which is useful for overriding the default resizing
behavior of library components.

The Reorder command reorders the components inside a composition according to the
current selection order. For instance, narrowing into an HBox, reselecting its components,
and executing Narrow defines ordering of the components in the HBox corresponding to the
new selection order.

Similarly, the Raise command brings the selected components to the front of the interface so
that they are drawn on top of (after) the other componentsin the interface. For example, if a
selected component is raised in a Deck, it appears on top of all the components.

The Lower command sends the selected components to the back of the interface so that they
are drawn behind (before) the other components in the interface.

The Font menu contains a set of fonts with which to print text-based components. The
default value is the current font from the menu. Y ou also set al the selected components
fontsto that font. A font indicator in the upper-right corner displays the current font.

The Border menu contains a set of brushes that are used to set border widths of Border and
Frame components. A border indicator in the upper-left corner displays the current border.
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The FgColor and BgColor menus contain a set of colors with which to draw components and
text. When you set the current foreground or background color from the FgColor or BgColor
menu, you also set all the selected components foreground or background colors.

The Align menu contains commands to set the alignment of the message on M essage-based
components. Examples of these components include pull-down and pull-right menus,
Menultem components, and Message components. The effects of aignment are more
apparent when the selected components are resi zed.
Subclasses

Subclasses enable you to introduce user-defined objects for customizing your interfaces.
These are abstraction mechanisms that break down complicated user interfaces into more
manageabl e and reusabl e subcomponents, which are more amenable to user customization.
Without subclass objects, the generated code consists of static functions that assemble the
library user interface elements into complete interfaces.
The subclasses that you can work with are as listed here :

. MonoScene Subclass

. Diaog Subclass

. Editor Subclass

Member names associated with the components are therefore usel ess.

With subclass objects, children of a subclass instance become the instance's interior
definition. If the interior components are exported, they become member variables of the
subclass instance.

Selecting MonoScene Subclass causes each selected component to be enclosed in a
MonoScene subclass object.

Selecting Dialog Subclassis similar to selecting MonoScene Subclass, except that it
provides features of the Dialog classin the library as well.

Editor Subclass is useful when the end application is a domain-specific editor. Objects kept
by an editor, such as the KeyMap, Selection, Component, and Control State, can all be
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subclassed to define domain-specific behavior.

Code Generation

Conceptually, components created in the workspace are instances of the actual Interviews
and Unidraw counterparts. All separate components (uncomposed and composed
components without common parents) generate separate windows after code generation. For
example, if the user-specified filename associated with ani bui | d sessionishel | o, the
fileshel | o-1 make, hel | o- nake, hel | o- props, andhel | o- mai n. c are
generated.

. hell o-i make andhel | o- mrake areani nakefi | e andanakefil e
generated by i bui | d usingi brnknt , respectively.

. hel | o- pr ops contains attribute:value pairs required by Interviews to associate
properties to user-interface objects on a per instance basis.

. hel | o- mai n. ¢ contains agenerated mai n() routine to instantiate the interfaces.
If no MonoScene objectsexistini bui | d, static functions are generated in hel | o-
mai n. c to assemble the interface components. MonoScene (or MonoScene
subclass) objects are user-defined abstractions to decompose complex user interfaces
into simpler, higher-level elements, which are described | ater.

All user interface components can be subclassed by simply renaming their Class Name
attribute to be different from the Base Class Name, using the Examine tool and selecting the
Info entry.

A set of four filesis generated for each subclassed component ini bui | d. If the Class
Name of a subclassed component isDi spl ayer , and the Base Class Nameis
stringEdi t or, thefollowing filesare created: Di spl ayer. h, D spl ayer. c,
Di spl ayer-core. h,andDi spl ayer - cor e. ¢ asthe output of the Generate
command.

For the previous set of files, Di spl ayer cor e isasubclassof st ri ngEdi t or, and
Di spl ayer isasubclassof Di spl ayer core. The- cor e. * postfixed files are core
filesthat areunder i bui | d's control, and you should not modify them. These corefiles
contain enhanced widget definitions to accommodate library deficiencies and provide a
more convenient user model.

Di spl ayer. hand D spl ayer . ¢ are subclassfilesthat are provided for customization,
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which typically involves redefinition of some virtual functions defined by the base class.

Thei bui | d application also allows the creation of new user interface abstractions by
providing MonoScene subclass, Dialog subclass, and Editor subclass composition
mechanisms. Typically, the topmost composition of a completed user interface component is
a MonoScene subclass object. All enclosed components of a subclass object can be thought
of asits members. For instance, if a Dialog subclassinstance called | nf or nmer isused to
wrap (abstract) the previousinterface, | nf or mer . h, I nf orner. c, | nf or ner -

core. h,and | nf or mer - cor e. c aregenerated. Inthiscase, | nf or ner cor e isa
subclass of Di al og, and | nf or mer isasubclassof | nf or ner cor e. Like

Di spl ayer,I nfornmer-core. handl nfornmer-core. caeunderi bui |l d's
control; | nf or mer . h and | nf or mer . ¢ arefor user customization. In addition to
providing enhanced widget definitions, | nf or mer - cor e. ¢ aso contains definitions of its
appearance by instantiating its member components. | nf or mer - cor e. h providesan
interfaceto | nf or mer . h where the exported members can be selected by using the
Examinetool, as explained later.

Additional Resources in Xdefaults

Y ou must set resources only for the entries that you want to override, not for all of them. If
you want to add entries to the menus, ssmply set resources for them. However, don't skip
any numbers after the end of the menu, because the menu ends at the first undefined
resource. To shorten amenu instead of extending it, specify ablank string as the resource
for the entry following the last item in the menu.

Thei bui | d application understands the resources listed in Table 33.3, in addition to those
specifiedini dr aw.

Table 33.3. Additional resources for ibuild.

Resource  Action

initialborder Specifies the border that is active on startup. Give a number that identifies the
border by its position in the Border menu starting from 1 for the first entry.
Border specification is similar to brush specificationini dr aw, except only
solid brushes should be used because they are used to set border widths of
Border and Frame components.
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border i Defines a custom border to use for the ith entry in the Border menu. Unlike
normal brush specification, the first 16-bit hexadecimal number should always
be Oxffff to indicate solid brush. The second hexadecimal number should give
the desired border width in pixels. Border specification affects only certain
interface objects, as described earlier

Building an Application with ibuild

Let's start with a ssimple application, shown in Figure 33.5. You will build an interface with
three check buttons, two push buttons, and a label. The label was created with the Message
tool.

samplel.exe

A sample Application!
[ ekl
| Jexz
[ Jexa

FIGURE 33.5. Thei bui | d sample application.

Collect the check buttons by selecting them and grouping them with the Composition/V Box
selection. For the push buttons, use the HBox selection to group them horizontally.

All components of the application were glued together, using the VBOX item, to create one
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big application. Because thisis one screen, attach the Monoscreen composition property to
all objectsin this application in order to allow all portions of the application screen to be
filled with blanks, which are not explicitly covered by an object.

Now, save the application with the File/Save As button. See Figure 33.6 for this dialog box.
After saving this application, use the File/Generate option to generate all the source,
makefiles, and property files for this application. Now you can build the application as
shown in Figure 33.7.

i ibuild

Seue this user interfece as:

i
sl
Check_Box, Tool
CommandContral . Toal
Downi_Hover . Toal
Enlarger.Teal
File_Browser.Tool
Graphic_Block. Tool
HBorder. Tool

HGlue, Toal

FIGURE 33.6. Saving the sample application.
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i ibuild

Interface generabion cptions:

8 Generate and build
{3 Generats sources snd mekefile

O Ganerate sourcs only
[Concel | [ o ]

FIGURE 33.7. Generating files for the sample application.

The following files are created in your current working directory after you are done:

I vi ew sanpl el

I vi ew sanpl el-i make
I vi ew sanpl el-main.c
I view sanpl el-main. o

I vi ew sanpl el- make
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I vi ew sanpl el- props

NOTE: If you do not have the TOOLDI R variable defined, you also see alot of files
with the extension Tool . Do not delete them unless you point TOOLDI Rto the
/usr/1nterviews Tool s directory. The Tool s files provide some interesting
insights into how the interface tools work for Interviews.

Theversion of i bui | d on thisdistribution creates a makefile that fails around line 182,
when you try to create the application with amake command. The error isthat two makefile
variables, SRCS and OBJ S, create assignments that do not have atrailing\ for each source
fileto create. Edit the makefile manually to add these trailing backslashes, or concatenate all
the names into oneline.

So, the lines

SRCS =

_MonoScene_5. $( CCSUFFI X)

_MonoScene_ 5- cor e. $( CCSUFFI X)

sanpl el- mai n. $( CCSUFFI X)

oBJS =

_MonoScene_5. 0
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_MonoScene_5-core.o

sanpl el-main.o

become the following:

SRCS = _MbnoScene_ 5. $( CCSUFFI X) \

_MonoScene_ 5-core. $( CCSUFFI X) \

sanpl el- mai n. $( CCSUFFI X)

OBJS = MnoScene 5.0 \

_MonoScene _5-core.o \

sanpl el-main.o

Figure 33.8 shows the makefile for this application generated by the build.
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harm

‘ ____________________ oY il (P S B
# D0 HOT EDIT == gererated by ibskaf
SPECTAL _THAKEFLAGS =

CCOUFFIX = ¢

sanplel-nalin, 3{CCSLFF IN)
OBJs =

zamplel-nain.o
HOUT = zamplel .ex=

DEFL IBUHIDRAH =
DEFLIBIV =
DEPLIBXEXT =
DEPLIER1L =
[EPLIB =

LIBOIRPATH = -LE{LIEDIR}
B : 152

=f zamplel-inake -z smaplel-sake -Dlselnstalled -DTurnlptisizlngln=0

FIGURE 33.8. A sample makefile for this application.

NOTE: Do not forget to edit the makefile to create the correct arguments for the

SRCS and OBJ S macros.

Now, you can create the application sanpl el- exe with the following command:

$ make -f sanpl el- nake sanpl el

Thismake command spews alot of messages from the GNU g++ compiler. Y ou should not
see any error messages if you have edited your sanpl el- make file as described earlier.
After you have created the application, you can execute this application with this command:

$ sanpl el
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The result of this application is shown in Figure 33.5.

CAUTION: If you do assign the Monoscreen composition to the final VBox or
HBox of this application, your application will not fill in any blank areas on the main
screen. The result is a semitransparent window of whatever happens to be on the
screen at the time and the rest of your application's objects.

CAUTION: Do not forget to group all of your objects together, or each object will
have its own independent window.

Adding Interactors

The last order of business for your sample application isto add code to take actions when a
button is pressed. This step enables you to attach your own code to your newly created
application. A GUI by itself really does not serve any purpose, doesit? The code that takes
action is called an Interactor.

Add another button to the application you just created, and attach an Interactor to it. Click
with the left button on this button, and hold it down. Y ou see two menu items pop up on the
mouse cursor. While holding the left button down, move the cursor to the right of this menu
to get another list of items, including one titled PushButton. Move the cursor to this item and
go left. You are presented with adialog box (shown in Figure 33.9) showing al the
attributes of this push button.
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Interactor Information

Clasz Hame: |PughButton |
Bazs Clazs Mama; PushButton

Membor Name: [mbuttonherel | EExpart
LCarvas Dimensions (width x© haight): 7 ox 20

Hatural Size (width x haightis 77 x 20

Shrirkability thoriz x wert): Qx @

Stretchabil ity (harlz x verti: O x 0

ButtonState:  |eterBS | [ ButtorState... |

Setting Value:

[EEI'I:E'.-J I: 0K ]

FIGURE 33.9. The PushButton attributes.

Name this push button by typing nybut t onher e in the Member Name box, and check the
Export button.

Next, specify the But t onSt at e instance to use by typing ent er BS in the

But t onSt at e dialog. Now click on the ButtonState button to create this instance. See
Figure 33.10 for this dialog box.
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i ibuild

BuctonStats [nforsation

Clazs Hana: |1:=-.|r.tm-.5u.ta |
Baze Clazz Mame: ButtonStats
Hember Mame: enterEs | BExport

Initial Value: D

Membssr Furction: |=f1t|:r|:1:| |

[Cancel | [ o ]

FIGURE 33.10. Creating the But t onSt at e instance.

The finished application is shown in Figure 33.11.

file://1J3:/tutorials.ru/slack/ch33.htm (36 of 43) [12/12/02 13:18:55]



Slackware Linux Unleashed 3rd. Edition

samplel.exa

-.Ié:l.'.;r Haa

FIGURE 33.11. The finished application.

Make sure that the ButtonState is exported, and make ent er ed the name of the function
that is called when this button is pressed. Click OK to accept this.

Now, set the setting value of this push button to 1. Click OK to accept it.

Press the left mouse button on the string utility, and then press the left mouse button again
on the Info button to get theinfo for st ri ngEdi t or . Asyou did with the push button,
create an exported member function called st ri ngEdi t or . Click OK to accept and
dismissthisdiaog.

Use the Relate tool to connect the push buttonto the st ri ngEdi t or .

Click on the push button, and hold the left mouse button down to select the PushButton item
from the pop-up menu that appears. Let go of the mouse button. A lineis drawn from this
button to your cursor.

Now, move the cursor to the st r i ngEdi t or , and press the left mouse button again. This
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brings up another pop-up menu from which you select st r i ngEdi t or asyour target.

Thest ri ngEdi t or isnow the target, and the push button is the source. To see whether
they are related, use the Examine tool to ensure that the ButtonState name of
stringEdi t or isnow ent er BS.

NOTE: The order in which you select the relationship isimportant. The target
(stri ngEdi t or) receives the ButtonState from the source (pushBut t on).

Thefinal step isto create the classes that wrap the core around another class. Remember that
we created a MonoScreen class as the topmost class for this application. Using the Examine
tool, get the info on the Mono_* classfor this application. When you get the dialog box for
this application, change the Class Name to something else, like Samplel. Click OK to save.

Now, generate the code for this application. Y ou see the following four files listed:

I vi ew Sanpl el-core.c

I vi ew Sanpl el-core. h

I vi ew Sanpl el. c

I vi ew Sanpl el. h

Do not edit the * - cor e files. Edit the Sanpl el. ¢ and Sanpl el. h filesto create your
own functions. The Sanpl el. h filelooks like the one shown in Listing 33.2. The
Sanpl el. c fileisshown in Listing 33.3.

Listing 33.2. The Sample 1.h file.

#i f ndef Sanpl el h
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#defi ne Sanpl el h

#i ncl ude " Sanpl el-core. h"

cl ass Sanplel : public Sanplel core {

public:

Sanpl el(const char*);

virtual void entered();

#endi f
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Listing 33.3. The Samplel.c file.

#i nclude <InterViews/streditor. h>

#i ncl ude <l nterVi ews/ button. h>

#i ncl ude " Sanpl el. h"

#i nclude <IV-2_6/ _enter. h>

Sanmpl el: : Sanpl el(const char* nane) : Sanpl el core(nane) {}

voi d Sanpl el::entered() {

/* uni npl emrented */
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Modify the Sanpl el. c filetolook like Listing 33.4.

Listing 33.4. Adding code to the callback function.

#i nclude <InterViews/streditor. h>

#i ncl ude <l nterVi ews/button. h>

#i ncl ude " Sanpl el. h"

#i ncl ude <IV-2_6/ _enter. h>

#i ncl ude <stream h>

Sanmpl el: : Sanpl el(const char* nane) : Sanpl el core(nane) {}

voi d Sanpl el::entered() {
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/* Get user input */

i nt val ue;

ent er BS- >Get Val ue(val ue);

i f (value '=0) {

cout << stringEditor->Text() << "!\n";

cout. flush();

ent er BS- >Set Val ue(0);

Create the application with the following command:

$ make -f sanpl el- make sanpl el. exe

After along time (depending on the speed of your PC), you will haveasanpl el. exe
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application in your directory. Run this program. As you press the center button, you see the
cout command execute and print to the standard output.

NOTE: Here's anote about creating Interviews applications from scratch using C++
classes only. Generally, you usethei bui | d program to create all your applications
with the Interviews libraries. However, there may be times when you want to create
small, quick applications using just the base Interviews classes. This step may prove
not to be worth the hassle after you are done, because ani bui | d application may
actually get you quicker results. | have found it easier to just usei bui | d thanto try
to create applications from scratch. Some examples of such from the bottom up
applications are available viaftp from the sitel el and. st andf or d. edu.

Summary

This has been a very short chapter on a very complicated topic: creating Graphical User
Interface front ends using C++ and Interviews. The code required for Interviewsis based on
reusable components. The files for this package are located inthe/ usr /i nt er vi ews
directory.

You can usei dr awto create drawings of icons and learn about the interface tools available
to you. Learning to use thistool will help you work withi bui | d.

Thei bui | d application is an Interviews tool that enables you to interactively create C++
applications. i bui | d also generates the C++ code for you to run the g++ compiler, or to
actually create the makefiles and related source code. The makefiles include a minor bug
around line 182 where lines are not connected correctly with a backslash.

Thetoolsavailableini bui | d can be grouped together using the HBox, VBox and other
tools. Y ou can import other functionality for creating Dialogs, File selection boxes, and
MonoScenes. By wrapping the application main classes in your own classes, you can add
your own C++ (or C) code to any newly created application. Y ou have to be careful which
files you edit, because most of the core files are re-created when you modify the interface
and regenerate the code. The core subclasses that you create enable you to create more
functionality for the core class without having to modify the core GUI classes.
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«» Summary

- 34 -

Motif Programming

by Kamran Husain
IN THISCHAPTER
« n'Writing Motif Applications
. Designing Layouts
. Menus
. Dialog Boxes
. Managing the Queue
. The Graphics Context
. Drawing Lines, Points, Arcs, and Polygons
. Using Fonts and FontLists

. Pixmaps, Bitmaps, and Images

This chapter will cover the following topics:
. Thebasics of writing Motif applications for Linux
. Special naming conventionsin Motif and X
. Writing and compiling your first Motif application
. Revisiting the Widget hierarchy
. Using labels and strings in Motif
. Using various common Widgets
. Designing layout

. Using menus
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. Dialog boxes

. Event handling and other sources of input
. Colorsin X

. Drawing lines, points, arcs, and polygons

A guestion you might be asking is "Why include a topic on a development system that you have to pay for, when just
about everything for Linux isfree?' Well, if you want to develop any applications for the Common Desktop
Environment (CDE), you should know how to program Motif applications. Linux is a mature enough system to
enable you this luxury of building portable applications. (Plus, the $150 or so you pay for the Motif license will well
pay for itself if you can do the work at home on your Linux system rather than commuting!)

Writing Motif Applications

This chapter introduces you to writing Motif applications. The information here will not be limited to writing
applications for Linux alone, because the conceptsin this chapter can be applied to other UNIX systems as well.

In programming Motif applications, you have to get used to programming in an event-driven environment. A typical
C application runs from start to finish at its own pace. When it needs information, the application looks for this
information from a source such as afile or the keyboard and (almost always) gets the information as soon as it asks
for it. If the information is not available when the application asks for it, the application either waits for it or displays
an error message. Also, the order of the incoming datais important for such applications; pieces of datathat are out of
sequence may cause the application to behave strangely.

In the case of event-driven programming, an application must wait for events on an input queue. The queue orders all
incoming events in the order they are received. The first message to come in from one end of a queueisthe first one
to leave the queue. (Such queues are often called FIFOs, for First In, First Out.) An event can be anything from a
mouse click to atimeout notification.

Because events can come in at any time, and in no predefined order, they are referred to as asynchronous events. That
is, the order and time of arrival of each event is not deterministic. The application must wait for an event to occur and
then proceed based on that event. Thus the term event-driven programming.

In the case of the X Window system, each X Window application has one input queue for all of itsincoming events.
The application must wait for events on thisinput queue. Similarly, a server waits for an event from a client and then
responds based on the type of event received. This event handling and other aspects of X programming are handled by
atoolkit called Xt I nt ri nsi cs, or Xt for short.

In Xt , an application will typically runin aloop forever. Thisloop is called an event loop. An application enters the
loop by calling afunction Xt AppMai nLoop() . Whilein this event loop, an application will always wait for an
event, When the application receives an event, the application handles the event itself or aimost always " dispatches"
the event to awindow or Widget.

A Widget registers functions that it wants called when atype of event isreceived. Thisfunction is called a callback
function. In most cases, a callback function isindependent of the entire application. For example, some Widgets will
redraw themselves when a pointer button is clicked in their display area. In this case, they would register aredraw
callback function on a button click.
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Xt also supports actions, which enable applications to register a function with Xt . An action is called when one or
more sequences of specific event types are received. For example, pressing Ctrl-X would call theexi t function. The
mapping of the action to an event is handled via atrandation table within Xt . Functions that handle specific events
arereferred to as event handlers.

Look at Figure 34.1 to see how the toolkit exists with Motif. Asyou can see from the connections in the figure, an
application can get to the core Xl i b functions through three means:. via Motif, viathe Xt library, or directly. This
flexible hierarchy gives you many options when developing Motif applications because you are at liberty to take full
advantage of all functionsin all threelibraries.

application Code

AT Libs

stlrtrinsic Litbs

=lib
Kwﬁf

Figure 34.1. Thetoolkit hierarchy for X, Xt , and Matif.

Naming Conventions

By default, most Xl i b functions begin with the letter X, but you should not always rely on this being true for all
functions. Several macros and functions in the X Window system do not begin with X. For example, the names

Bl ackCol or and Whi t eCol or are not macros. In general, though, if anamein Xl i b beginswith X, it's probably
afunction. If aname begins with a capital letter (A through Z2), it's a macro.

With Xt , the naming conventions get better, but only slightly. In Xt , macros are not differentiated from functionsin
any way.

TIP: Do not rely on the name of atoolkit function to give you information about whether it's a macro. Read
the manual to be absolutely sure.

In Motif, amost al declarations begin with Xm Therefore, XnC refers to a class, XnR refers to aresource, XnmiN refers
to aname, and Xt Nrefersto Xt resources used by Motif. Declarations ending with the words W dget Cl ass define
the base class for atype of Widget. A few conventions to remember about parameters for most Xl i b functions are

. Widthisawaysto the left of height
. Xisawaystotheleft of y
. Sourceisawaysto the left of destination

. Display usudly isthefirst parameter
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With practice, you will be able to identify the type of parameters to pass and which toolkit a function belongs to, and
be able to make some educated guesses as to what parameters an unknown function might expect.

Writing Your First Motif Application

Let'slook at the basic format for aMotif application, shown in Listing 34.1. (I added line numbers for your benefit.) |
will discuss this application in detail. Y ou will build other Motif applications based on the structure in this particular
application as you progress through this chapter.

NOTE: The line numbers are for reference only.

Listing 34.1. A sample Motif application.

1 /*

2 ** This is a typical Mtif application with one button that

3 ** oexits it.

4 */

5 #i nclude <X11l/Intrinsic. h>

6 #i ncl ude <Xm Xm h>

7 #i ncl ude <Xm Form h>

8 #i ncl ude <Xnl PushB. h>

9 void bye(Wdget w, XtPointer clientdata, XtPointer calldata);
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10 int min(int argc, char **argv)
11 {

12 W dget top;

13 Xt AppCont ext app;

14 W dget aForm

15 W dget aButton;

16 Arg args[ 5];

17 [ **

18 *** Initialize the toolkit.

19 **

20 top = XtApplnitialize(&pp, "KBH', NULL, 0, (Cardinal *)&argc,
21 argv, NULL, args, 0);
22 [ **
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23 *** Create a Formon this top level Wdget. This is a nice Wdget
24 *** to place other Wdgets on top of.

25 *x

26 aForm = Xt VaCr eat eManagedW dget (" For mL",

27 xmFor MmN dget Cl ass, top,

28 XmiNhei ght , 90,

29 Xm\wi dt h, 200,

30 NULL) ;

31 [ **

32 *** Add a button on the formyou just created. Note how this Button
33 *** Wdget is connected to the formthat it resides on. Only

34 *** |eft, right, and bottom edges are attached to the form The
35 *** top edge of the button is not connected to the form

36 *x
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37

38

39

40

41

42

43

44

45

46

47

48

49

50

aButton = XtVaCreat eManagedW dget ("Push to Exit",

/**

* % %

* Kk *

* k%

-k-k/

xmPushBut t onW dget Cl ass, aForm

XmNhei ght , 20,

XmNl ef t At t achnment , XmATTACH_FORM

XmNr i ght At t achment , XmATTACH_FORM

XmN\bot t omAt t achrment , XmATTACH FORM

NULL) ;

Call the function "bye" when the PushButton receives

an activate nessage; i.e. when the pointer is noved to

the button and Buttonl is pressed and rel eased.

Xt AddCal | back( aButton, XmNacti vateCal |l back,

Abye, (XtPointer) NULL);
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51 Xt Real i zeW dget (top);

52 Xt AppMai nLoop( app) ;

53 return(0);

54 }

55 void bye(Wdget w, XtPointer clientdata, XtPointer call data)
56 {

57 exit(0);

58 }

The listing shows an application in which a button attaches itself to the bottom of aform. See Figure 34.2.
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Figure 34.2. The output of Listing 34.1(L34_1.c).

No matter how you resize the window, the button will always be on the bottom. The application does the following
thingsin the order listed:

1. Initializes the toolkit to get a shell Widget.

2. Makes a Form Widget.

3. Manages all Widgets as they are created.

4. Makes the Button Widget on top of the Form Widget.

5. Attaches a callback function to the button.

6. Realizes the Widget (that is, makes the hierarchy visible).

7. Goes into its event loop.
Let'slook at the application in more detail. Thei ncl ude filesin the beginning of the listing are required for most
applications. Notably, the two files shown in lines 5 and 6 are required for just about any Motif application you'll ever

write.

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>
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These two lines declare the definitionsfor Xt | nt ri nsi cs and Maotif, respectively. In some systems, you may not
require the first inclusion, but it's harmless to put it in there because multiple inclusionsof | nt ri nsi c. h are
permitted. In addition, each Motif Widget requires its own header file. In Listing 34.1, the Widgets Form and
PushButton are included via statementsin lines 7 and 8:

#i ncl ude <Xm Form h>

#i ncl ude <Xm PushB. h>

The variablesin the program are declared in lines 12 through 16:

W dget top;

Xt AppCont ext app;

W dget aForm

W dget aButton;

Arg args[5];

Thet op, aFor m and aBut t on represent Widgets. Even though their functions are different, they can al be
referred to as Widgets.

The Xt AppCont ext typeisan opaque type, which meansthat a Motif programmer does not have to be concerned
about how the typeis set up. Widgets are opaque types as well; only the items that are required for the programmer
arevisible.

Thefirst executable line of the program callsthe Xt Appl ni ti al i ze() function (in line 20) to initialize the Xt
toolkit and create an application shell and context for the rest of the application. Thisvalueis returned to the Widget
top (for top-level shell). This Widget will provide the interface between the window manager and the rest of the
Widgets in this application.

The application then creates a Form Widget on this top-level Widget. A Form Widget is used to place other Widgets
on top of itself. It isaManager Widget because it "manages’ other Widgets.

There are two steps required for displaying a Widget: First you have to manageit (with
Xt VaCr eat eManagedW dget ) and then you haveto realizeit (with Real i zeW dget ).
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Managing a Widget enablesit to be visible. If aWidget is unmanaged, it will never be visible. By managing a
Widget, the program gives the viewing control over to the windowing system so it can display the Widget. If the
parent Widget is unmanaged, any child Widgets remain invisible, even if they are managed.

Realizing a Widget actually creates all the subwindows under an application and displays them. Normally, only the
top-level Widget isrealized after all the Widgets are managed. This call will realize all the children of this Widget.

Note that realizing a Widget takes time. A typical program will manage all the Widgets except the topmost one. This
way the application will only have to realize the topmost Widget when the entire tree has to display only the topmost
parent. Y ou have to realize a Widget at |east once, but you can manage and "unmanage” Widgets as you want to
display or hide them.

Y ou can always create and manage a Widget to call Xt Cr eat e and Xt ManageChi | d in two separate calls.
However, the samplesin this chapter will use asingle call to create and manage a Widget:

Xt VaCr eat eManagedW dget .

Note the parameters in this call to create the Form Widget shown in lines 26 through 30:

aForm = Xt VaCr eat eManagedW dget (" For nL",

xnFor M dget Cl ass, top,

Xm\hei ght , 90,
Xm\wi dt h, 200,
NULL) ;

Thefirst parameter is the name of the new Widget. The second parameter describes the class of the Widget being
created. Recall that thisis simply the Widget name sandwiched between xmand W dget Cl ass. So, inthiscaseg, itis
xnFor M dget Cl ass. Note the lowercase x for the class pointer. This class pointer is declared in the header files
included at the beginning of thefile, For m h.

TIP: Asanother example, the class pointer for a Label would be called xm_abel W dget C ass and would
require the Label . h file. Motif programmers have to be especially wary of the case of all variables.

The next argument is the parent Widget of this new Widget. In this case, t op isthe parent of For miL. Thet op
Widget isreturned from the call to Xt Appl niti al i ze.

The remaining arguments specify the parameters of this Widget. In this case you are setting the width and height of
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the Widget. Thislist isterminated by a NULL parameter.

After the form is created, a button is placed on top of it. A Form Widget facilitates placement of other Widgets on top
of it. In this application you will cause the button to "attach” itself to the bottom of the form. The following three lines
(40-42) attach themselves to the form:

XmNl ef t At t achment , XmATTACH FORM

XnNr i ght At t achnment , XmATTACH_FORM

XmN\bot t omAt t achnment , XmATTACH FORM

The class of this button isincluded in the PushB. h fileand is called xnPushBut t onW dget Cl ass. The name of
this Widget is aso the string that is displayed on the face of the button. Note that the parent of this button is the
aFor mWidget. The hierarchy isasfollows:

top ->is the parent of aForm-> is the parent of -> aButton.

The next step isto add a callback function when the button is pressed. Thisis done with the call to
Xt AddCal | back, as shown in the following:

Xt AddCal | back( aButton, XmNactivateCall back, bye, (XtPointer) NULL);

Here are the parameters for this call:
. aBut t on isthe PushButton Widget.
. XmNact i vat eCal | back isthe action that will trigger a call to this function.

. bye isthe name of the function that will be called when the action is triggered. (Y ou should declare this
function before making this function call, or you will get acompiler error.)
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. NULL isapointer. This pointer could point to some structure meaningful to function bye.

Thiswill register the callback function by e for the Widget. Now the topmost Widget, t op, isrealized. This causes
all managed Widgets below t op to be realized. The application then goes into aloop that processes all incoming
events.

The bye function of this program simply exits the application.
Compiling This Application

Now comes the tough part of compiling this application into aworking application. Y ou will use the gcc compiler that
comes with Linux for this purpose.

First, check the location of the librariesin your system. Check the/ usr /1 i b/ X11 directory for the following
libraries: I i bXm a, | i bXt.a,andl i bX11. a. If possible, use the shared library versions of these libraries with

. S0 extensions followed by some numbers. The advantage of using shared librariesis a smaller Motif application; a
typical application like the one you've been working on can be up to IMB in size because of Motif's overhead.

The disadvantage of shared librariesisthat your end user may not have the correct version of the library in his path.
This does annoy some end users, especially if no fast method of acquiring this resourceis available. Also, shipping a
shared library with your application may cause you to pay some licensing feesto the original library vendor. From a
programmer’'s perspective, shared libraries are sometimes impossible to use with your debugger. Of course, if your
debugger supports them, use it. Check your compiler documentation. In most cases, if you intend to use shared
libraries, use the static versions to do your debugging and testing, and then compile the shared version. Always check
your vendor's licensing agreement for details on how to ship shared libraries.

The application can be compiled with this command:

gcc 134 _1.c -o listl -1 Xm-IXt -1X11

The program can be run from a command line if you create a script file:

$ cat nk

gcc $1.c -0 $1 -IXm-I Xt -1X11

and passit just the filename without the extension. The best way isto create amakef i | e, but this script file will
work with the examplesin thistext. So, to compilel 34_1. c, you would use the script as follows:

$ mk 1341
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Y ou should see the output shown in Figure 34.2 on your screen. Your application istheonewith| 34_1 initsframe.

The Widget Hierarchy

The Motif Widget set is a hierarchy of Widget types. (See Figure 34.3.) Any resources provided by a Widget are
inherited by all its derived classes. Consider the three most important base classes: Cor e, XnPrini ti ve, and
Xmvanager .
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Figure 34.3. The partial Motif hierarchy.
Core

The Cor e Widget class provides the basis for all classes. It provides at least the following resources for all Widgets:
XN, XNy : A Widget's position on the display.

XmNhei ght,  Xni\wi dt h: A Widget's size.
XmNbor der W dt h: Set to 1 by default.
XmNsensi t i ve: A Boolean resource that specifies whether this Widget can receive input.

XmNcol or Map: The default color map.
Xm\backgr ound: The background color.

Check the Motif Programmer's reference manual for a complete listing.
XmPrimitive

The XnPri m t i ve Widget classinherits al the resources from Cor e and adds more functionality.
XmNf or egr ound: The foreground color.

XmiNhi ghl i ght OnEnt er : Changes color when the pointer is within a displayed area of Widget.
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XmiNhi ghl i ght Thi ckness: If Xmi\hi ghl i ght OnEnt er is TRUE, changes the border to this thickness.
XmNhi ghl i ght Col or : The color a Widget changes to when highlighted.

XmNshadowThi ckness: Thisis the thickness to show the pseudo-three-dimensional look for which Motif is
famous. The default valueis 2.

Xm\t opShadowCol or and Xnf\bot t onShadowCol or : Setsthe color for top and bottom lines around a Widget.
XmNuser Dat a: A pointer available for the programmer's use.

The XnPri m ti ve Widget aso providesthe XniNdest r oyCal | back resource. This can be set to afunction that
would do clean-up when aWidget is destroyed. In Motif 1.2.x or later, the XnPri m ti ve classaso providesa
Xm\hel pCal | back that is called when the F1 key is pressed in the Widget's window. Thisisto allow specific help
information for a button, for example.

XmManager

The Xmivahager class provides support for all Motif Widgets that contain other Widgets. Thisis never used directly
in an application, and it works in amanner similar to the XnPr i mi t i ve class. It provides the following resources:
XmNf or egr ound: The color of the pixelsin the foreground.

XmNshadowThi ckness: For the three-dimensional effect.

XmiNt opShadowCol or : For the three-dimensional effect. Thisis automatically defaulted to a color derived from the
background color. This color is used on the left and top borders of a Widget.

Xm\bot t onShadowCol or : For the three-dimensional effect. Thisis automatically defaulted to a color derived
from the background color. This color is used on the right and bottom borders of a Widget.

XmNuser Dat a: For storing user data. Could be used asavoi d pointer.

The Label Widget

The Label Widget is used to display strings or pixmaps. Include the Xm' Label . h filein your source file before
using this Widget. Some of the resources for this Widget include these: XniNal i gnrent : Determines the alignment
of the text in this Widget. The acceptable values are XmALI GNNIVENT _END, XmALI GNMVENT _CENTER, and

XmALI GNEMENT _BEGQ Nfor right, center, and left justification, respectively.

XnmINr econput eSi ze: A Boolean resource. If set to TRUE, the Widget will resize should the size of the string or
pixmap change dynamically. Thisis the default. If set to FALSE, the Widget will not attempt to resize itself.

XmNl abel Type: The default value of thistype is Xn'STRI NGto show strings. However, it can also be set to
XmPl XMAP when displaying a pixmap specified in the XmNpi xmap resource.

XmNl abel Pi xmap: Thisisused to specify which pixmap to use when the XmNI abel Type is set to XnPl XVAP.

XmNl abel Stri ng: Thisisused to specify which XnSt r i ng compound string to use for the label. This defaults to
the name of the label. See the section, "Strings in Motif: Compound Strings.”

To get acquainted with left and right justification on alabel, see Listing 34.2. The listing aso shows how the
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resources can be set to change Widget parameters programmatically and viathe . Xr esour ce files.

Listing 34.2. How to use a Label Widget.

/ *

** This application shows how to use a Label W dget.

*/

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

#i ncl ude <Xm PushB. h>

#i ncl ude <Xm Label . h> [|** <---- for the |abel **/

void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

int main(int argc, char **argv)
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W dget top;

Xt AppCont ext app;

W dget aForm

W dget alLabel; [** <---- for the | abel ***/

W dget aButton;

Arg args[ 5];

/**

*** |nitialize the toolkit.

**/

top = XtApplnitialize(&pp, "KBH', NULL, 0, (Cardinal *)&argc,

argv, NULL, args, 0);

/**
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*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.

**/

aForm = Xt VaCr eat eManagedW dget (" For mL",

xnFor mMN dget Cl ass, top,

Xm\hei ght , 90,

Xm\wi dt h, 200,

NULL) ;

/**

*** Add a button on the formyou just created. Note how this Button

*** \Wdget is connected to the formthat it resides on. Only

*** left, right, and bottom edges are attached to the form The

*** top edge of the button is not connected to the form

**/
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aButton = Xt VaCreat eManagedW dget ("Push to Exit",

xnmPushBut t onW dget Cl ass, aForm

Xm\hei ght , 20,

XmNl ef t At t achnment , XmATTACH _FORM

XmNr i ght At t achnment , XmATTACH_FORM

Xm\bot t omAt t achnment , XmATTACH FORM

NULL) ;

/**

*** Now |l et's create the | abel for us.

*** The alignment is set to right-justify the |abel.

*** Note how the | abel is attached to the parent form

**/

alLabel = XtVaCreateManagedWdget ("This is a right justified Label",
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xmLabel W dget O ass, aForm

XmNal i gnnment, XmALI GNVENT_END,

XNl ef t At t achment , XmATTACH _FORM

XmNr i ght At t achment , XmATTACH_FORM

Xmi\t opAt t achnent , XmATTACH _FORM

NULL) ;

/**

*** Call the function "bye" when the PushButton receives

*** an activate nessage; i.e. when the pointer is noved to

*** the button and Buttonl is pressed and rel eased.

**/

Xt AddCal | back( aButton, XmNactivateCall back, bye, (XtPointer) NULL);

Xt Real i zeW dget (t op) ;

Xt AppMai nLoop( app) ;
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return(0);

void bye(Wdget w, XtPointer clientdata, XtPointer calldata)

exit(0);

Output is shown in Figure 34.4.

Y I |

e .

Figure 34.4. Using the Label Widget.

file:///J:/tutorials.ru/slack/ch34.htm (23 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

Avoid using the\ n in the label name. If you have to create a multistring Widget, use the XnSt r i ngCr eat e callsto
create a compound string (see the next section). Another way to set the string is by specifying it in the resource file
and then merging the resources.

The listing shows the label to be right-justified. Y ou could easily center the string horizontally by not specifying the
alignment at all and letting it default to the center value. Alternatively, try setting the alignment parameter to
XmALI GNIVENT_BEG NNI NGfor aleft-justified label.

Strings in Motif: Compound Strings
A compound string is Motif's way of representing a string. In atypical C program, aNULL- terminated string is
enough to specify astring. In Motif, astring is aso defined by the character set it uses. Stringsin Motif are referred to
as compound strings and are kept in opaque data structures called XnSt r i ng.

In order to get a compound string from aregular C string, use this function call:

XnString XnStringCreate( char *text, char *tag);

This function will return an equivalent compound string given a pointer to a NULL- terminated C string and a tag.
The tag specifies which fontlist to use and is defaulted to XnFONTLI ST_DEFAULT_TAG

New linesin C strings have to be handled by special separatorsin Motif. So to create a string and preserve the
newlines, use the call

XnBtring XntStringCreatelLtoR( char *text, char *tag);

The compound strings have to be created and destroyed just like any other object. They persist long after the function
call that created them returns. Therefore, it'sagood ideato free all locally used Xnt r i ngsin afunction before
returning, or else all references to the strings will be lost. The definition of a call to free XnSt r i ng resourcesis

XnStringFree( XnString s);

Y ou can run similar operations on strings as you would in a C program, except that these string operations are called
by different names. Use the function

Bool ean Xnftri ngByt eConpare( XnString s1, XnString s2);

for astrict byte-for-byte comparison, and for just the text comparison, use

Bool ean XntringConpare( XnString sl, XnBtring s2);
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To check if astring is empty, use

Bool ean XnStringEnpty( XnString sl);

To string two strings together, use

XnString XnttringConcat( XnString s1, XnString s2);

Xnstring Concat () createsanew string by concatenating s2 to s1 and returnsit. Thisreturned string has to
befreed just likes1 ands2.

If youwant tousespri ntf, useit on atemporary buffer and then create a new string. For example:

char str[32];

XnString xns;

sprintf(str,"” pi = %f, Area = %f", PI, TWOPI*r);

xms = XnBtringCreatelLtoR( str, XnFONTLI ST_DEFAULT_TAG ;

Xt Set Arg(arg[ n], XNl abel String, xnms); n++;

Xt Set Val ues(sonelLabel , arg, n);
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XnBt ri ngFree( xns) ;

If astring value becomes corrupted without your performing any direct actions on it, check to see whether the Widget
is not making a copy for its use of the passed X5t r i ng. Sometimes a Widget might be keeping only a pointer to the
XnSt ri ng. If that string were freed, the Widget might wind up pointing to bad data.

One good way to check isto set an XnSt r i ng resource, then use the Xt Get Val ues function to get the same
resource from the Widget. If the values of the XnSt r i ngs are the same, the Widget is not making a copy for itself. If
they are not the same, it is safe to free the original because the Widget is making alocal copy. The default course of
action isto assume that a Widget makes a copy of such resources for itself.

A similar test could be used to determine whether a Widget returns a copy of its resource or a pointer to it. Use the
same listing shown two paragraphs ago, but thistime use aget Val ue to get the same resource twice. Then do the
comparison to see whether the address for the original string matches the address of the returned value from

get Val ue() : If the values match, the Widget keeps a pointer. If the values do not match, the Widget keeps an
internal copy.

/**

*** This is a sanple partial listing of howto check if the

*** data returned on an Xt Get Val ues and an Xt Set Val ues

*** call is a copy or a reference.

***/

#i ncl ude " Xm Text. h"

W dget w;
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XnString x1, x2, x3;

X3 = XntringCreatelLtoR("test", XnFONTLI ST_DEFAULT _TAG) ;

Xnmrext Set Stri ng(w, x3) ;

x1

Xnirext Get String(w);

X2

XnText Get Stri ng(w);

Xt War ni ng(" Checki ng Set Val ues");

if (x1 !'= x3)

Xt War ni ng( "W dget keeps a copy ! Free original!");

el se

Xt War ni ng(" W dget does not keep a copy! Do NOT free original");
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Xt War ni ng(" Checki ng Get Val ues");

if (x1 == x2)

Xt War ni ng("Wdget returns a copy! Do NOT free");

el se

Xt War ni ng("Wdget does not return a copy! You should free it ");

The Xt War ni ng() messageis especially useful for debugging the progress of programs. The message isrelayed to
thest der r of the invoking application. If thisisan xt er m you will see an error message on that terminal window.
If nost derr isavailable for the invoke mechanism, the message is | ost.

TIP: The Xt Set Ar g macro is defined as

#define XtSetArg(arg,n,d) \
((void)((arg).name = (n).(arg).value = (XtArgVal)(d)))

Do not use Xt Set Ar g( ar g[ n++] ... because thiswill increment n twice.

The XmPushButton Widget Class

The XnmPushBut t on is perhaps the most heavily used Widget in Motif. Listings 34.1 and 34.2 show the basic usage
for PushButton. When a button is pressed in the PushButton area, the button goes into an armed state (a state between
not pressed and going to pressed). The color of the button changes to reflect this state, and you can set this color by
using XmNar mCol or . This color is shown when the Xn\f i | | OnAr mresourceis set to TRUE.

TIP: If thear nCol or for a PushButton does not seem to be working, try setting the XniNf i | | OnAr m
resourceto TRUE.

The callback functions for a PushButton are the following: XmiNar ntCal | back: Called when a PushButton is armed.

XmNact i vat eCal | back: Called when abutton is released in the Widget area while the Widget isarmed. Thisis
not invoked if the pointer is outside the Widget when the button is rel eased.
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XmNdi sar nCal | back: Called when abutton is released with the pointer outside the Widget area while the Widget
isarmed.

TIP: If acalback has more than one function registered for aWidget, all of the functions will be called, but
not necessarily in the order they were registered. Also, do not rely on the same order being preserved on other
systems. If you want more than one function performed during a callback, sandwich them in one function call.

In Listing 34.2, you saw how a callback function was added to a PushButton with the Xt AddCal | back function.
The same method can be used to call other functions for other actions such asthe XniNdi sar mCal | back.

The XmToggleButton Widget Class

This classis asubclass of the XmL_abel Widget class. Y ou can have two types of buttons: one of many or n of many.
When using one of many, the user can make only one selection from many items. (See Figure 34.5.) When using n of
many, the user can select many options. (See Fig- ure 34.6.) Note the way the buttons are drawn, with one of many
shown as diamonds and n of many shown as boxes.

E—r

“* Bukton 0
~ Button 1
~ Button 2
w Button 3

Figure 34.5. Using one of many toggle buttons.

file://1J3:/tutorials.ru/slack/ch34.htm (29 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

Figure 34.6. Using n of many toggle buttons.

The resources for this Widget include the following: XnNi ndi cat or Type: Determines the style. Can be set to
XmN_OF_MANY or XmONE_OF _MANY (the default).

XmNspaci ng: The number of pixels between the button and its label.

XmNf i | | OnSel ect : The color of the button changes to reflect a set when the XnmiNf i | | OnAr mresourceis set to
TRUE.

XmNf i | | Col or : The color to show when set.

XmiNset : A Boolean resource indicating whether the button is set or not. If this resource is set from a program, the
button will automatically reflect the change.

It's easier to use the convenience functions Xnifoggl eBut t onGet St at e( W dget  w) to get the Boolean state for
aWidget, and Xnfoggl eBut t onSet St at e( W dget w, Bool ean b) to set the value for a ToggleButton
Widget.

Similar to the PushButton class, the ToggleButton class has three callbacks: XnmNar nCal | back: Called when the
ToggleButton is armed.

XmN\val ueChangedCal | back: Called when abutton is released in the Widgets area while the Widget is armed.
Thisis not invoked if the pointer is outside the Widget when the button is rel eased.

XmNdi sar mCal | back: Called when abutton is released with the pointer outside the Widget area while the Widget
was armed.

For the callbacks, the data passed into the Callback function is a structure of type:
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typedef struct {

i nt reason;
Xevent *event ;
i nt set ;

} XniToggl eBut t onCal | backSt ruct ;

The reason for the callback is one of the following events: XnCR_ARM XmCR_DI SARM or XmCR_ACTI VATE. The
event isapointer to XEvent , which caused this callback. The set valueis O if the item is not set, or nonzero if set.
Look at Listing 34.3, which shows the use of ToggleButton. The ToggleButtons are arranged in one column viathe
RowColumn Widget, discussed later in this chapter.

Listing 34.3. Using ToggleButton in Motif.

/ *

** This is a typical Mtif application that denonstrates the use of

** a Toggl eButton Wdget(s) stored on a RowCol um W dget .

*/

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>
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#i ncl ude <Xnl Toggl eB. h>

#i ncl ude <Xm RowCol umtm. h>

#i ncl ude <Xm PushB. h>

void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

#defi ne MAX _BTNS 4

int min(int argc, char **argv)

W dget top;

Xt AppCont ext app;

W dget aForm

W dget aButt on;
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W dget aRowCol

char str[32];

W dget aToggl e[ MAX_BTNS]
Arg args[ 5] ;

i nt i

/**

*** |nitialize the toolkit.

**/

top = XtApplnitialize(&pp, "KBH', NULL, O, (Cardinal *)&argc,

argv, NULL, args, 0);

/**

*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.
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**/

aForm = Xt VaCr eat eManagedW dget (" For mL",

xnFor MmN dget Cl ass, top,

XmNhei ght , 150,

Xm\wi dt h, 100,

NULL) ;

/**

*** Add a button on the formyou just created. Note how this Button

*** Wdget is connected to the formthat it resides on. Only

**x | eft, right, and bottom edges are attached to the form The

*** top edge of the button is not connected to the form

**/

aButton = Xt VaCreat eManagedW dget ("Push to Exit",
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xmPushButt onW dget Cl ass, aForm

Xm\hei ght , 20,

XNl ef t At t achrment , XmMATTACH_FORM

XmNr i ght At t achnent , XMATTACH_FORM

Xm\bot t omAt t achrment , XmATTACH FORM

NULL) ;

#defi ne DO_RADI O

/**

*** A quick intro to the hierarchy in Mtif.

*** let's create a RowCol um Wdget to place all Toggl eButtons.

*** Note how t he RowCol umm button attaches itself to

*** the top of the button.

**/

aRowCol = Xt VaCreat eManagedW dget ("rowcol ",
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xmRowCol uimmW dget Cl ass, aForm

#i f def DO _RADI O

XmN\r adi oBehavi or, TRUE,

XmNr adi oAl waysOne, TRUE,

#endi f

XNl ef t At t achrment , XmATTACH_FORM

XmNr i ght At t achnent , XmMATTACH_FORM

Xm\t opAt t achnment , XmATTACH_FORM

Xm\bot t omAt t achrment , XmATTACH W DCET,

NULL) ;

/**

*** Make Toggl eButtons on this formcalled RowCol. Attach themall to the

*** RowCol um W dget on top of the form

* k%

*** Note the radi oBehavi or setting
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**/

for (i=0; i< MAX_BTNS; i++)

sprintf(str,"Button %",i);

aToggl e[i] = XtVaCreat eManagedW dget (str,

xnToggl eBut t onW dget Cl ass, aRowCol

XmN\r adi oBehavi or, TRUE

NULL) ;

Xmroggl eButt onSet St at e( aToggl e[ 0], TRUE, FALSE)

/**

*** Call the function "bye" when the PushButton receives

*** an activate nessage; i.e. when the pointer is noved to
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*** the button and Buttonl is pressed and rel eased.

**/

Xt AddCal | back( aButton, XnmNactivateCal |l back, bye, (XtPointer) NULL);

Xt Real i zeW dget (t op) ;

Xt AppMai nLoop( app) ;

return(0);

void bye(Wdget w, XtPointer clientdata, XtPointer calldata)

exit(0);

Refer to Figure 34.6, shown previously, for the output of thislisting with the#def i ne DO_RADI Oline commented
out. By defining the DO_RADI Olabel, you can make thisinto a Radio Button application. That is, only one of the
buttons can be selected at one time. Refer to Figure 34.5, shown previously, for the radio behavior of these buttons.

Convenience Functions
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Usually the time to set resources for a Widget is at the Widget's creation. Thisis done either with the
Xt VaCr eat eManagedW dget call or with the XnCr eat eYYY cal, where YYY isthe name of the Widget you
are creating.

This test uses the variable argument call to create and manage Widgets. | do it simply because it's easier for me to see
what resources | am setting and to create them all in one function call. Y ou might have a personal preferenceto do it
in two steps. Either way isfine. Keep in mind, though, that if you do use the XnCr eat eYY'Y cal, you have to set
the resource settingsin alist of resource sets. Listing 34.4 is an example of creating a Label Widget. Thisisafunction
that creates aLabel Widget on a Widget given the string x.

Listing 34.4. Sample convenience function for creating a label on a form.

/**

*** This is a sanple convenience function to create a | abel

*** \Wdget on a parent. The string nust be a conpound string.

**/

W dget nmkelLabel ( Wdget onThis, XnString x)

{

W dget | bl ;
Car di nal n;
Arg arg[5];
n = 0;

Xt Set Arg(arg[n], XmNalignment, XmALI GNMENT BEG N); n++;
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Xt Set Arg(arg[n], XmNl abel String, X); n++;

| bl = XnCreateLabel ("A Label", onThis, arg, n);

Xt ManageChi | d(1 bl);

return(lbl);

Or you could use the variable argument listsin creating this label, as shown in Listing 34.5.

Listing 34.5. Creating a label.

/**

*** Anot her way of making a | abel on a parent.

**/

W dget nakelLabel ( Wdget onThis, XnfString Xx)

W dget [ bl ;

| bl = XmCr eat eManagedW dget (" A Label ",

xmLabel W dget Cl ass, onThi s,
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XmNal i gnent,  XmALI GNVENT_BEG N,

XmNl abel String, X,

NULL) ;

return(lbl);

In either case, it's your judgment call as to which one to use. The variable list method of creating is a bit easier to read
and maintain. But what about setting values after a Widget has been created? Thiswould be done viaacal to

Xt Set Val ue with alist and count of resource settings. For example, to change the alignment and text of alabel,
you would use Xt Set Val ues:

n = 0;

Xt Set Arg(arg[n], XmNalignment, XmALI GNMENT _BEG N); n++;

Xt Set Arg(arg[n], XmN abel String, X); n++;

Xt Set Val ues(| bl , arg, n);

Similarly, to get the values for a Widget, you would use Xt Cet Val ues:

Cardinal n; /* usually an integer or short... use Cardinal to be safe */

int align;
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XnString x;

Xt Set Arg(arg[n], XmNalignnent, &align); n++;

Xt Set Arg(arg[n], XmN abel String, &x); n++;

Xt Get Val ues(| bl , arg, n);

In the case of other Widgets, let's use the Text Widget. This setting scheme is hard to read, quite clumsy, and prone to
typos. For example, when you get a string for a Text Widget, should you use x or address of x?

For thisreason, Motif provides convenience functions. For example, in the ToggleButton Widget class, rather than
using the combination of Xt Set Val ue and Xt Set Ar g callsto get the state, you would use one call,

Xniroggl eBut t onGet St at e( W dget w) , to get the state. These functions are valuable code savers when
writing complex applications. In fact, you should write similar convenience functions whenever you can't find one
that suits your needs.

The List Widget

Thisdisplays alist of items from which the user selects. The list is created from alist of compound strings. Users can
select either one or many items from this list. The resources for this Widget include the following: XmNi t emCount :
Determines the number of itemsin thelist.

XmNi t ens: An array of compound strings. Each entry corresponds to an item in the list. Note that a List Widget
makes a copy for all itemsinitslist when using Xt Set Val ues; however, it returns a pointer to itsinternal structure
when returning valuesto a Xt Get Val ues call. Therefore, do not free this pointer from Xt Get Val ues.

Xm\sel ect edl t enCount : The number of items currently selected.

XmNsel ect edl t ens: Thelist of selected items.

Xm\vi si bl el t emCount : The number of itemsto display at one time.

XmNsel ecti onPol i cy: Used to set single or multiple selection capability. If set to XSl NGLE_SELECT, the
user will be able to only select one item. Each selection will invoke the XmiNsi ngl eSel ect i onCal | back.
Selecting one item will deselect a previously selected item. If set to XnEXTENDED _SELECT, the user will be able to
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select ablock of contiguous itemsin alist. Selecting a new item or more will deselect another previously selected
item and will invoke the XnNmul t i pl eSel ect i on calback. If set to XmMULTI PLE_SELECT, the user will be
able to select multiple items in any order. Selecting one item will not deselect another previously selected item but
will invoke the XmNmul t i pl eSel ect i on callback. If set to XmBROWSE_SEL ECT, the user can move the pointer
(with the button pressed) across al the selections, but only one item will be selected. Unlike the

XnSl NGLE_SELECT setting, the user does not have to press and release the button on an item to select it. The
Xnmbr owseSel ecti onCal | back will be invoked when the button is finally released on the last item browsed.

It iseasier to create the List Widget with acall to XnCr eat eScr ol | edLi st () because thiswill automatically
create a scrolled window for you. However, this method may prove to be slow when compared to Xt Set Val ues()
cals. If you feel that speed isimportant, consider using Xt Set Val ues() . You should create the list for the first
time by using Xt Set Val ues.

The following convenience functions will make working with List Widgets easier: Xmii st Addl t en{ W dget w,
XnString x, int pos)

Thiswill add the compound string x to the List Widget w at the one relative position pos. If pos isO, theitemis
added to the back of the list. Thisfunction isvery slow, so do not useit to createanew i st , because it rearranges
the entire list before returning.

Xmli st Addl tems(W dget w, XnString *x, int count, int pos);

Thiswill add the array of compound strings x of sizecount to the List Widget wfrom the position pos. If pos isO0,
the item is added to the back of thelist. This function is slow, too, so do not useit to createanew i st .

XnDel eteAl | | t ens( W dget w)
Thiswill delete dl theitemsin alist. It's better to write a convenience function to do

n =0; XtSetArg(arg[n], XnNitems, NULL); n++; XtSetArg(arg[n], XmNi tenmCount,
0); n++; Xt SetVal ues(nylist,arg,n);

XnDel eteltem(Wdget w, XnString x)
Deletestheitem x from thelist. Thisisaslow function.
XnmDel eteltems(Wdget w, XnString *x, int count)

Deletes al the count itemsin x from the list. Thisis an even slower function. Y ou might be better off installing a new
list.

XmLi st Sel ectItem(Wdget w, XnString X, Bool ean Notify)

Programmatically selectsx inthelist. If Not i f y is TRUE, the appropriate callback function is also invoked.
Xmii st Desel ectltem(Wdget w, XnfString x)

Programmatically deselects x in thelist.

XmLi st Pos( Wdget w, XnString x)
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Returns the position of x in thelist. Returns O if not found.

Let'susethe List Widget for a sample application. See Listing 34.6.
Listing 34.6. Using List Widgets.

/*

** This is a typical Mtif application for using a |list Wdget

*/

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

#i ncl ude <Xm PushB. h>

#i ncl ude <Xm Li st. h> /*** for the |ist Wdget ***/

#i ncl ude <Xnf ScrolledWh> /*** for the scrolled wi ndow Wdget ***/

[*** Sone itens for the |ist ***/
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#defi ne NUM TEMS 8

char *groceries[ NUM TEMS] = {

"ml k",

"eggs”,

"bread",

"pasta",

"cd-ront, [** 1 don'"t go out often!**/

"bananas",

"yoqgurt",

"oranges",

/* For the |ist Wdget, we need conpound strings */

XnString xarray[ NUM TEMS] ;

#defi ne USE_SCROLL

file:///J:/tutorials.ru/slack/ch34.htm (45 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

int main(int argc, char **argv)

W dget top;

Xt AppCont ext app;

W dget aForm

W dget aLi st;

W dget aButton;

Arg args|[ 15];

/**

*** |nitialize the toolkit.

file:///J:/tutorials.ru/slack/ch34.htm (46 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

**/

top = XtApplnitialize(&pp, "KBH', NULL, O, (Cardinal *)&argc,

argv, NULL, args, 0);

/**

*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.

**/

aForm = Xt VaCr eat eManagedW dget (" For nL",

xnFor MmN dget Cl ass, top,

Xmihei ght , 90,

Xm\wi dt h, 200,

NULL) ;

/**
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* k%

* k%

* k%

* k%

**/

Add a button on the formyou just created. Note how this Button

Wdget is connected to the formthat it resides on. Only

left, right, and bottom edges are attached to the form The

top edge of the button is not connected to the form

aButton = Xt VaCreat eManagedW dget ("Push to Exit",

/**

* k%

**/

xnmPushBut t onW dget Cl ass, aForm

Xm\hei ght , 20,

XmNl ef t At t achnment , XmATTACH _FORM

XmNr i ght At t achnent , XMATTACH_FORM

Xm\bot t omAt t achrment , XmATTACH FORM

NULL) ;

Now create a list of itenms for this Wdget.
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for (i=0; i < NUM TEMS; i++)

xarray[i] = XnBStringCreatelLtoR(groceries[i],

XSTRI NG_DEFAULT_CHARSET) ;

#i f ndef USE_SCROLL

/**

*** Then create the list Wdget itself. Note this will not

*** put up a scroll bar for you.

**/

aLi st = Xt VaCreat eManagedW dget ("Push to Exit",

xmLi st Wdget O ass, aForm

XmNi t emCount, NUM TEMS,

XmNi t ens, xarray,

Xm\vi si bl el t enCount, 4,

XmNscr ol | Bar Di spl ayPol i cy, XmAS_ NEEDED,
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XNl ef t At t achnment , XmATTACH FORM

XmNr i ght At t achnment , XmATTACH_FORM

XmNt opAt t achnment , XMATTACH_FORM

XmN\bot t omAt t achment , XmATTACH W DGET,

Xm\bot t oMW dget , aBut t on,

NULL) ;

f#tel se

/**

*** Alternatively, use the scrolled windowwith the follow ng code:

**/

Xt Set Arg(args[i], XmNitenCount, NUM TEMS); i ++;

Xt Set Arg(args[i], XmNitens, xarray); i++;

Xt Set Arg(args[i], XmNvisibleltenCount, 4); i++;
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Xt Set Arg(args[i], XmNscroll BarDi spl ayPol i cy, XmAS _NEEDED); i ++;

Xt Set Arg(args[i], XmN eftAttachnent, XmMATTACH FORM) ; i ++

Xt Set Arg(args[i], XmNright Attachnment, XMATTACH FORM) ; i ++;

Xt Set Arg(args[i], Xm\topAttachnment, XmATTACH FORM) ; i ++;

Xt Set Arg(args[i], XmNbottomAttachnent, XmMATTACH W DGET) ; i ++;

Xt Set Arg(args[i], XmNbottomA dget, aButton); i ++;

aLi st = XnCreateScroll edList(aForm "groceryList",args,i);

Xt ManageChi | d(aLi st);

#endi f

/**

*** Call the function "bye" when the PushButton receives

*** an activate nessage; i.e. when the pointer is noved to

*** the button and Buttonl is pressed and rel eased.

**/
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Xt AddCal | back( aButton, XmNactivateCall back, bye, (XtPointer) NULL);

Xt Real i zeW dget (t op) ;

Xt AppMai nLoop( app) ;

return(0);

void bye(Wdget w, XtPointer clientdata, XtPointer call data)

exit(0);

XmScrollBar

The ScrollBar Widget enables the user to select a value from arange. Its resources include the following:
XmN\val ue: The value representing the location of the slider.

XnNmi ni mumand XmNmaxi mum The range of values for the dlider.
XmNshowAr r ows: Boolean value if set shows arrows at either end.
XmNor i ent at i on: Set to XmHORI ZONTAL for ahorizontal bar or XnVERTI CAL (default) for avertical bar.

XmNpr ocessi ngDi recti on: Set to either XnivAX_ON_LEFT or XmVAX_ON_RI GHT for XmHORI ZONTAL
orientation, or XnivVAX_ON_TOP or XnivAX_ON_BOTTOMfor XmiVERT| CAL orientation.
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XmNi ncr ement : The increment per move.

XmN\pagel ncr ement : Theincrement if abutton is pressed in the arrows or the box. Thisis defaulted to 10.
XmNdeci mal Poi nt : Shows the decimal point from the right.

Note that all valuesin the ScrollBar Widget's values are given as integers. Look at the radio station selection example
in Listing 34.7. A point to notein thislisting is that the exit button for the application is offset on the left and right by
20 pixels. Thisisdone viathe XmATTACH_FORMvalue for each side (left or right) being offset by the value in

XNl ef t OF f set and Xm\r i ght OF f set , respectively. See Listing 34.3 on how to attach itemsto aform.

Listing 34.7. Using the Scale Widget.

/ *

** An application to show the radio station selection via a scale.

*/

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

#i ncl ude <Xm PushB. h>

#i ncl ude <Xm Scal e. h>

#def i ne MAX_SCALE 1080
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#define M N_SCALE 800

void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

voi d nyfunction(Wdget w, XtPointer dclient, XnScal eCallbackStruct *p);

int main(int argc, char **argv)

W dget top;

Xt AppCont ext app;

W dget aForm

W dget aScal e;

W dget aButton;

XnString xstr; /* for the scale title */

Arg args[ 5];

/**
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*** |Initialize the tool kit.

**/

top = XtApplnitialize(&pp, "ScaleMe", NULL, 0, (Cardinal *)&argc,

argv, NULL, args, 0);

/**

*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.

**/

aForm = Xt VaCr eat eManagedW dget (" For nL",

xmFor MmN dget Cl ass, top,

Xm\hei ght , 90,

Xm\wi dt h, 240,

NULL) ;
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/**

*** Add a button on the formyou just created. Note how this Button

*** Wdget is connected to the formthat it resides on. Only

*** | eft, right, and bottom edges are attached to the form The

*** top edge of the button is not connected to the form

**/

aButton = Xt VaCreat eManagedW dget ("Push to Exit",

xmPushBut t onW dget C ass, aForm

Xm\hei ght , 20,

XNl ef t At t achment , XmATTACH _FORM

XNl ef t OF f set, 20,

XmNr i ght At t achnent , XMATTACH_FORM

Xmi\ri ght O f set, 20,

Xm\bot t omAt t achnment , XmATTACH_FORM

NULL) ;
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/**

***  (Create the radio FM sel ecti on scal e here.

***  Note that since we have to work with integers,

*** we have to set the frequency scale to 10x actua

*** value and then set the decimal point explicitly

*** for the display. No provision is made for selecting

*** odd frequencies.

**/

xstr = XnBtringCreatelLtoR("Radio Stations”, XnSTRI NG DEFAULT_ CHARSET) ;

aScal e = Xt VaCreat eManagedW dget ("sanple it"

xnScal eW dget O ass, aForm

Xm\hei ght , 40,

XrNm ni num 800,

Xm\val ue, 1011

file:///J:/tutorials.ru/slack/ch34.htm (57 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

XmNmaxi num 1080,

XmNdeci mal Poi nts, 1,

Xn\titleString, xstr,

XmN\showval ue, TRUE,

XmNor i ent ati on, XnHORI ZONTAL,

XmN\pr ocessi ngDi rect i on, XmVAX_ON_RI GHT,

XmNl ef t At t achment , XmATTACH _FORM

Xmi\r i ght At t achnent , XmATTACH_FORM

Xm\t opAt t achnent , XmATTACH_FORM

XmN\bot t omAt t achrment , XmATTACH W DGET,

Xm\bot t omAt t achnent , aBut t on,

NULL) ;

XnGtri ngFree(xstr);
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/**

*** Call the function "bye" when the PushButton receives

*** an activate nessage; i.e. when the pointer is noved to

*** the button and Buttonl is pressed and rel eased.

**/

Xt AddCal | back( aButton, XnNactivateCall back, bye, (XtPointer) NULL);

Xt AddCal | back( aScal e, XmNval ueChangedCal | back, myfunction, (XtPointer) NULL);

Xt Real i zeW dget (top);

Xt AppMai nLoop( app) :

return(0);

void bye(Wdget w, XtPointer clientdata, XtPointer calldata)

exit(0);
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void nmyfunction(Wdget w, XtPointer dclient, XntcaleCallbackStruct *p)

int k;

k = p->val ue;

if ((k & 0x1) ==0) /** %2 is zero ** check limts and increase **/

k++;

if (k >= MAX_SCALE) k = M N_SCALE + 1;

if (k <= MN_SCALE) k

MAX_SCALE - 1;

XnScal eSet Val ue(w, k); /** this will redisplay it too **/
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In the case of FM selections, you would want the bar to show odd numbers. A good exercise for you would be to
allow only odd numbers in the selection. Hint: Use Xm\val ueChangedCal | back asfollows:

Xt AddCal | back(aScal e, Xm\val ueChangedCal | back, nyfunction);

The output is shown in Figure 34.7.

Figure 34.7. Using the Scale Widget.

The callback sends a pointer to the structure of type XnScal eCal | backSt r uct to afunction called
nmyf unct i on. A sample function, myf uncti on() , follows:

/**

*** Partial listing for not allow ng even nunbers for FM sel ection.

**/

#defi ne MAX_SCALE 1080
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#define M N_SCALE 800

static void nyfunction(Wdget w, XtPointer dclient, XnScaleCallbackStruct *p)

int k;

k = p->val ue;

if ((k & 0x1) ==0) /** %2 is zero ** check limts and increase **/

k++;

if (k >= MAX_SCALE) k

M N_SCALE + 1;

if (k <= MN_SCALE) k = MAX_SCALE - 1;

XnScal eSet Val ue(w, k); /** this will redisplay it too **/
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Text Widgets

This Widget enables the user to type in text and provides full text-editing capabilities. This text could be multiline or
single-line. If you are sure you want only single-line input from the user, you can specify the TextField Widget. This
issimply a scaled-down version of the Text Widget. The resources for both are the same unless explicitly stated. They
include the following: Xm\val ue: A character string, just likein C. Thisis different from Motif 1.1 or older, in
which this value used to be a compound string. If you have Motif 1.2 or later, thiswill be C string.

XmNmar gi nHei ght and XmNmar gi nW dt h: The number of pixels on either side of the Widget. The default is
five pixels.

XmNmaxxLengt h: Sets the limit on the number of charactersin the Xm\val ue resource.
XmiNcol umms: The number of characters per line.

XmNcur sor Posi t i on: The number of characters at the cursor position from the beginning of the text file.

XmNedi t abl e: Boolean value. If set to TRUE, enables the user to insert text.
The callbacks for this Widget are XmNact i vat eCal | back: Called when the user presses the Enter key.

XmNf ocusCal | back: Caled when the Widget receives focus from the pointer.
XmNl osi ngFocusCal | back: Called when the Widget |oses focus from the pointer.

This Widget has several convenience functions: Xnmirext Get St ri ng( W dget w) returnsaC string (char *).
Xnirext Set Stri ng(W dget w, char *s) setsastring for aWidget.
Xnirext Set Edi t abl e( W dget w, Bool ean TRUEOr FALSE) setsthe Widget's editable string.

XnText I nsert (W dget w, XnTextPosition pos, char *s) setsthetext at the position defined by
pos. This Xmlext Posi t i on isan opaque item defining the index in the text array.

XnText ShowPosi ti on( W dget w, Xmlext Position p) scrollsto show therest of the string at position
p.

Xnirext Repl ace( W dget w, XmlextPosition from XnilfextPosition to, char *s) replaces
the string starting from the location f r ominclusive to the position t 0, inclusive with the charactersin string s.

Xnirext Renmove( W dget w) clearsthetext in astring.

XmTrext Copy( W dget w, Time t) copiesthe currently selected text to the Motif clipboard. The Ti me t
value is derived from the most recent XEvent (usually in a callback), which is used by the clipboard to take the most
recent entry.

Xnirext Cut (W dget w, Tinme t) issimilarto XmText Copy but removes the selected text from the text's
buffer.

XnText Past e( W dget w) pastes the contents of the Motif clipboard onto the text area at the current cursor
(insertion) position.
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XmText Cl ear Sel ecti on(Wdget w, XmlextPosition p, XniTextPosition q, Tinme t) selects
the text from location p to location g.

In the following example, you could construct a sample editor application using the Text Widget. For the layout of the
buttons, you would want to use Widgets of the XmVanager classto manage the layout for you rather than having to
doit in your own application. These Manager Widgets are XnBul | et i nBoar d

XmRowCol umm
XnForm

XmBulletinBoard Widgets

TheBul | et i nBoar d class enables the programmer to lay out Widgetson aBul | et i nBoar d by specifying their
Xm\x and XmN\y resources. These values are relative to the top-left corner of the Bul | et i nBoar d Widget. The
Bul | et i nBoar d will not move its child Widgets around by itself. If a Widget resizes, it's the application's
responsibility to resize and restructure its Widgets on the Bul | et i nBoar d.

The resources for the Widget are as follows. XmNshadowType: Specifies the type of shadow for this Widget. It can
be set to XnSHADOW _QOUT (the default), XnSHADOW ETCHED _I N, XnSHADOW ETCHED_QUT, or
XmSHADOW | N.

XmN\shadowThi ckness: The number of pixelsfor the shadow. Thisis defaulted to O to not see a shadow.

XmNal | owOver | ap: Enablesthe children to be overlapped as they are laid on the Widget. Thisis a Boolean
resource and is defaulted to TRUE.

XmiNr esi zePol i cy: Specifiesthe resize policy for managing itself. If set to XmRESI ZE_NONE, it will not change
itssize. If set to XmRESI ZE_ANY, the default, it will grow or shrink to attempt to accommodate all of its children
automatically. If set to XnRESI ZE_GROW it will grow only, never shrink, automatically.

Xm\but t onFont Li st : Specifiesthe font for all XmPushBut t on children.

XmNl abel Font Li st : Specifies the default font for all Widgets derived from XmiLabel .
Xm\t ext Font Li st : Specifiesthe default font for all Text , Text Fi el d, and XnLi st children.

It also provides the callback XmNf ocusCal | back, which is called when any children of the Bul | et i nBoar d
receive focus.

XmRowColumn Widgets

The XnRowCol unn Widget class ordersits children in a row-and-column (or row major) fashion. Thisis used to set
up menus, menu bars, and radio buttons. The resources provided by this Widget include the following:

XmNor i ent at i on: XmHORI ZONTAL for arow major layout of its children; XmVERTI CAL for a column major
layout.

XmNnunCol umms: Specifies the number of rows for a vertical Widget and the number of columns for a horizontal
Widget.
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Xm\packi ng: Determines how the children are packed. XmPACK_TI GHT enables the children to specify their own
size. It fitschildren in arow (or column if XmHORI ZONTAL) and then starts a new row if no spaceis available.

XmPACK _NONE forcesBul | et i nBoar d-like behavior. XnPACK COLUMN forces al children to be the size of the
largest child Widget. This uses the XmNnuntCol urms resource and places al of its children in an organized manner.

XmNent r yAl i gnnent : Specifies which part of the children to usein itslayout alignment. Its default is
XmALI GNVENT _CENTER, but it can be set to XmALI GNVENT_BEGQ NNI NGfor left or XmALIT GNVENT _END for
right side. Thisis on a per-column basis.

Xm\verti cal Ent ryAl i gnnment : Specifies the alignment on a per-row basis. It can be assigned a value of
XmALI GNVENT_BASELI NE_BOTTOM XmALI GNVENT_BASEL I NE_TOP,
XmALI GNIVENT _CONTENTS BOTTOM XmALI GNVENT _CONTENTS_TOP, or XmALI GNIVENT _ CENTER.

XmNent r yBor der : The thickness of a border drawn around al children. Defaulted to O.

Xm\r esi zeW dt h: A Boolean variable. If set to TRUE, will enable the RowColumn Widget to resize its width
when necessary.

Xm\r esi zeHei ght : A Boolean variable. If set to TRUE, will enable the RowColumn Widget to resize its height
when necessary.

XmiNr adi oBehavi our : Works with ToggleButtons only. It enables only one ToggleButton of a group of buttons to
be active at time. The default is FALSE.

XmNi sHonbgeneous: If set to TRUE, specifies that only children of the type of classin XmNent r yCl ass can be
children of this Widget. The default is FALSE.

XmNent r yCl ass: Specifiesthe class of children allowed in this Widget if XmNi sHonbgeneous is TRUE.

A sample radio button application was shown in Listing 34.3. To see another example of the same listing but with two
columns, see Listing 34.8.

Listing 34.8. Using RowColumn Widgets.

/ *

** This is another Motif application that denonstrates the use of

** a Toggl eButton Wdget(s) stored on a nulticol unm RowCol unn W dget .

*/
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#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

"

ncl ude <Xnf Toggl eB. h>

#i ncl ude <Xm RowCol urm. h>

#i ncl ude <Xm PushB. h>

void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

#defi ne MAX_BTNS 8

#define NUM COL 2

int main(int argc, char **argv)
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W dget top;

Xt AppCont ext app;

W dget aForm

W dget aButton;

W dget aRowCol ;

char str[32];

W dget aToggl e[ MAX_BTNS] ;
Arg args[ 5] ;

i nt i

/**

*** |nitialize the toolkit.

**/

top = XtApplnitialize(&pp, "KBH', NULL, O, (Cardinal *)&argc,

argv, NULL, args, 0);
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/**

*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.

**/

aForm = Xt VaCr eat eManagedW dget (" For mL",

xmFor MmN dget Cl ass, top,

Xm\hei ght , 150,

Xm\wi dt h, 200,

NULL) ;

/**

*** Add a button on the formyou just created. Note how this Button

*** Wdget is connected to the formthat it resides on. Only
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*** left, right, and bottom edges are attached to the form The

*** top edge of the button is not connected to the form

**/

aButton = Xt VaCreat eManagedW dget ("Push to Exit",

xnmPushBut t onW dget Cl ass, aForm

Xm\hei ght , 20,

XNl ef t At t achnment , XmATTACH_FORM

XmNr i ght At t achnent , XMATTACH_FORM

Xm\bot t omAt t achrment , XmATTACH FORM

NULL) ;

#defi ne DO_RADI O

/**

*** A quick intro to the hierarchy in Mtif.

*** |et's create a RowCol umm Wdget to place all Toggle
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*** Buttons.

*** Note how t he RowCol uimm button attaches itself to

*** the top of the button.

**/

aRowCol = Xt VaCreat eManagedW dget ("rowcol ",

xnmRowCol ummW dget G ass, aForm

#i f def DO RADI O

Xm\r adi oBehavi or, TRUE,

Xm\r adi oAl waysOne, TRUE,

#endi f

XmNnunCol utms, NUM_CQL,

XNl ef t At t achnment , XmATTACH _FORM

XmNr i ght At t achnment , XmATTACH_FORM

XM\t opAt t achnment , XMATTACH_FORM

Xm\bot t omAt t achment , XmATTACH W DGET,
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NULL) ;

/**

*** Make Toggl eButtons on this formcalled RowCol. Attach them al

*** RowCol uim W dget on top of the form

* k%

*** Note the radi oBehavi or setting

**/

for (

=0; i< MAX_BTNS; i ++)

sprintf(str,"Button %d",i);

aToggl e[i] = XtVaCreat eManagedW dget (str,

xmroggl eButt onW dget d ass, aRowCol

XmN\r adi oBehavi or, TRUE

NULL) ;
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Xniroggl eBut t onSet St at e(aToggl e[ 0], True, Fal se);

/**

*** Call the function "bye" when the PushButton receives

*** an activate nessage; i.e. when the pointer is noved to

*** the button and Buttonl is pressed and rel eased.

**/

Xt AddCal | back( aButton, XnmNactivateCall back, bye, (XtPointer) NULL);

Xt Real i zeW dget (t op);

Xt AppMai nLoop( app) ;

return(0);

void bye(Wdget w, XtPointer clientdata, XtPointer calldata)
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exit(0);

See Figure 34.8 for the output of Listing 34.8.

Figure 34.8. Using the RowColumn Widget.
XmForm Widgets

The beginning of this chapter introduced you to the workings of a Form Widget. Thisis the most flexible, but
complex, Widget in Motif.

Its resources include these:
. Xm\t opAt t achnent
. XNl eft Att achnment

« XmNri ght At t achnent
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. Xm\bot t omAt t achnent

These values specify how achild is assigned a position. The following values correspond to the each of the sides of
the Widget: XmATTACH_NONE: Does not attach this side to form.

XmATTACH_FORM Attaches to the corresponding side on form.

XmMATTACH W DGET: Attaches this side to the opposite side of areference Widget--for example, the right side of
this Widget to the left side of the reference Widget. A reference Widget is another child on the same form.

XmMATTACH _OPPCSI TE_W DGET: Attaches this side to the same side of areference Widget. Thisisrarely used.

XmATTACH_PQGSI Tl ON: Attaches a side by the number of pixels shown in Xni\t opPosi ti on,
XmNl ef t Posi tion, Xm\ri ght Posi ti on, and Xm\bot t onPosi t i on resources, respectively.

XMATTACH_SELF: Uses Xmi\x, Xm\y, XnNhei ght , and Xm\wi dt h.
. Xm\t opW dget
« XmNl ef t W dget
« Xmi\ri ght W dget
. XmN\bot t omW dget

These resources are set to the corresponding Widgets for each side for the XmATTACH W DGET setting in an
attachment:

« Xm\t opOx f set

« XmNl ef t Of f set

« XnM\ri ght O f set
. XmN\bot t onX f set

These resources are the number of pixels aside of achild is offset from the corresponding Form side. The offset is
used when the attachment is XmMATTACH_FORM

TIP: Sometimesit's hard to get the settings for a Form Widget just right, or the Form Widget doesn't lay out
the Widgets in what seems to be the proper setting for a child Widget. In these cases, try to manage and lay out
the children in ascending or descending order from the origin of the Form Widget. That is, create the top-left
Widget first and use it as an anchor to create the next child, then the next oneto itsright, and so on. Thereis
no guarantee that this will work, so try from the bottom right, bottom Ieft, or top right for your anchor
positions. If this technique doesn't work, try using two forms on top of the form with which you are working.
Forms are cheap; your timeis not. It's better to just make a form when two or more Widgets haveto residein a
specific layout.

file://13:/tutorials.ru/slack/ch34.htm (74 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

While trying a new layout on a Form Widget, if you get error messages about failing after 10,000 iterations, you have
conflicting layout requests to a child or children Widgets. Check the attachments very carefully before proceeding.
This error message results from the Form Widget trying different layout schemes to accommodate your request.

TIP: At times, conflicting requests to aform will cause your application to slow down whileit'strying to
accommodate your request, not show the form, or both. At thistime, try to remove your Form settings one at a
time until the errors disappear. Y ou should then be able to weed out the offending resource setting for that
form.

Designing Layouts

When designing layouts, think about the layout before you start writing code. Let's try an order entry example. See
Listing 34.9.

Listing 34.9. Setting up a simple hierarchy.

/ *

** This listing shows how to set up a hierarchy.

*/

#i ncl ude <X11l/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

#i ncl ude <Xm PushB. h>

#i ncl ude <Xm Label . h>

#i ncl ude <Xm Text. h>
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#i ncl ude <Xm RowCol um. h>

[*** Sone itens for the |list ***/

#define NUM TEMS 4

char *thi sLabel [NUM TEMS] = { "Name", "User Id", "Home", "Usage" };

/* For the |ist Wdget, we need conpound strings */

XnString xarray[ NUM TEMS] ;

#defi ne USE_SCROLL

void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

int min(int argc, char **argv)
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W dget top;

Xt AppCont ext app;

W dget naster Form

W dget buttonForm

W dget | abel Form

W dget i nput Form

W dget | abel RC

W dget textRC

W dget buttonRC;

W dget i nput Text [ NUM TEMS] ;

W dget i nput Label [ NUM TEMS] ;

W dget searchBtn;

W dget cancel Bt n;

Arg args[ 15];
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/**

*** |nitialize the toolkit.

**/

top = XtApplnitialize(&pp, "KBH', NULL, 0, (Cardinal *)&argc,

argv, NULL, args, 0);

/**

*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.

**/

mast er Form = Xt VaCr eat eManagedW dget (" Mast er For ni',

xnFor MmN dget Cl ass, top,

Xmihei ght , 150,

Xm\wi dt h, 200,
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NULL) ;

but t onFor m = Xt VaCr eat eManagedW dget (" But t onFor ni',

xnFor mW dget Ol ass, mast er Form

XNt opAt t achnment , XmATTACH_PCSI Tl ON,

Xm\t opPosi tion, 75,

Xm\hei ght , 30,

XmN\bot t omAt t achnment , XmATTACH _FORM

XNl ef t At t achnment , XmATTACH FORM

XmNr i ght At t achnment , XmATTACH_FORM

NULL) ;

| abel Form = Xt VaCr eat eManagedW dget (" Label For ni',

xmFor MmN dget Cl ass, nmast er Form

Xm\t opAt t achnent , XmATTACH_FORM
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Xm\bot t omAt t achnment , XmATTACH _POSI TI ON,

Xm\bot t onPosi ti on, 75,

XNl ef t At t achrment , XmMATTACH_FORM

XmNr i ght At t achnent , XmATTACH _PGSI Tl ON,

Xm\r i ght Posi ti on, 50,

NULL) ;

i nput Form = Xt VaCr eat eManagedW dget (" | nput For ni',

xnFor MW dget O ass, mast er Form

Xmi\t opAt t achnent , XmATTACH _FORM

XmN\bot t omAt t achrrent , XmATTACH _POSI TI ON,

Xm\bot t onPosi ti on, 75,

XmNr i ght At t achnent , XMATTACH_FORM

XNl ef t At t achment , XmATTACH_PCSI Tl ON,

XmNl ef t Posi ti on, 50,
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NULL) ;

/**

*** Now create the RowCol um manager W dgets

**/

butt onRC = Xt VaCr eat eManagedW dget (" butt onRC",

xnmRowCol ummW dget O ass, buttonForm

Xm\bot t omAt t achrrent , XmATTACH FORM

Xm\t opAt t achnent , XmATTACH_FORM

XmNl ef t At t achment , XmATTACH _FORM

XmNr i ght At t achnent , XmMATTACH_FORM

XmNor i ent ati on, XmHORI ZONTAL,

NULL) ;
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| abel RC = Xt VaCr eat eManagedW dget (" but t onRC",

xmRowCol umW dget C ass, | abel Form

Xm\bot t omAt t achnment , XmATTACH_FORM

XM\t opAt t achnment , XMATTACH_FORM

XNl ef t At t achnment , XmATTACH _FORM

XmNr i ght At t achment , XmATTACH_FORM

XmNor i ent ati on, XnVERTI CAL,

NULL) ;

t ext RC = Xt VaCr eat eManagedW dget (" butt onRC",

xnmRowCol umW dget C ass, i nput Form

Xm\bot t omAt t achment , XmATTACH FORM

XM\t opAt t achnment , XMATTACH_FORM

XNl ef t At t achment , XmATTACH _FORM

XmNr i ght At t achment , XmATTACH_FORM
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XmNor i ent ati on, XnVERTI CAL,

NULL) ;

for (i = 0; I < NUMTEMS; i++)

i nput Label [i] = XtVaCreat eManagedW dget (t hi sLabel [i],

xmLabel W dget Cl ass, |abel RC, NULL);

i nput Text[i] = XtVaCreat eManagedW dget (t hi sLabel [i],

xnirext W dget G ass, textRC, NULL);

}
searchBtn = Xt VaCr eat eManagedW dget (" Search",
xmPushBut t onW dget Cl ass, buttonRC, NULL);
cancel Btn = Xt VaCr eat eManagedW dget (" Cancel ",

xmPushBut t onW dget Cl ass, buttonRC, NULL);
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Xt AddCal | back( cancel Btn, XmNacti vateCal | back, bye, (XtPointer) NULL);

/** Add the handler to search here. **/

Xt Real i zeW dget (t op) ;

Xt AppMai nLoop( app) ;

return(0);

void bye(Wdget w, XtPointer clientdata, XtPointer call data)

exit(0);

The output of this application is shown in Figure 34.9. Notice how the labels do not line up with the Text Widget.
Thereisaproblem in the hierarchy of the setup. See the hierarchy of the application in Figure 34.10.
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Figure 34.9. The output of Listing 34.9.

The Form Widgets are created to maintain the relative placements of all of the Widgets that correspond to a type of
functionality. The RowColumn Widgets allow the placement of items on themselves. The best route to take in this
example would be to lay one Text Widget and one label on one RowColumn Widget and have three RowColumn
Widgetsin all, one for each instance up to NUM_| TEMS. Thiswill ensure that each label lines up with its
corresponding Text Widget.

—Labal

BulletinBowrd ——

Tt

— PushBution
Figure 34.10. The hierarchy of Listing 34.9.
Here are afew points to note about laying out applications:

« Think about what the form or dialog is trying to achieve. Draw it on paper if you have to. Coding is the easy
part; determining what to do is much harder.

. Beconsistent. Userswill love you for it. If Alt-X isa shortcut for Exit in one screen, do not make it a Cut
operator in another. Keep controls on the same side of al dialogs and forms. Use separators to separate
different functions on the same window.

. Choose a color scheme for your end users. What may be cool to you may be grotesque to the end user. They
may not even be using a color monitor in some rare cases. A combination of white, gray, and black may be
your best bet in this case if you do not want to deal with different color schemesin your code.
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. Colors on your monitor may not be the same on the end user's monitor.

. Do not assume that the user has the same resolution monitor as yourself. Keep fonts clean, and buttons big
enough for alarge cursor. Allow windows to be resized as much as possible to enable users to customize their
desktops.

. Assume nothing. If the user can size your window to an unworkable size, either limit the size in theresize
callback to the lowest size or do not alow sizing at all.

. Offer some help for the user. In the future, Help will be required as a standard option on menu bars, so plan
ahead.

. Avoid clutter. Too many options and entries on one huge form tend to confuse and baffle the user. Consider a
two-or-more-tiered approach via dialogs. Default everything as much as possible.

. Allow the program to be more forgiving. Sometimes an "Are you sure?' dialog with an option to change a list
of parameters can be endearing to the user. On the other hand, some users hate this type of checking.

Menus

Designing a Widget hierarchy is especially important when working with Motif menus. Motif menus are a collection
of Widgets, so thereis no "menu” Widget for amenu. Y ou create menus using a hierarchy of different types of
Widgets: RowCol uim, PushBut t on, CascadeBut t on, Toggl eBut t on, Label , and Separ at or .
There are three kinds of menusin Motif:

. Pop-up: Thisappears as alist of items when a pointer button is pressed on a Widget.

. Pull-down: This appears when a button on an existing menu is pressed.

. Option: This enables the user to select from alist of options with the current selection visible at all times.
The procedure to create amenu is different for each type of menu.

Pop-Up Menus

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

1. Include the correct header files. Y ou will need the header files for the menu:
Label . h RowCol um. h PushB. h Separator.h BulletinB.h CascadeB. h

2. Create the menu pane with a call to XnCr eat ePopupMenu. Thisis a convenience call to create
RowCol umm and MenuShel | Widgets with the proper settings.

3. Create the buttons on the menu pane. Use XnPushbut t ons, XniToggl eBut t ons, XnSepar at or , and
XnmCascadeBut t ons.

4. Attach callback functions to the Widgets.
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Listing 34.10 shows how to set up a simple pop-up menu.

Listing 34.10. Setting up pop-up menus.

/*

** This listing shows how to set up a pop-up nmenu.

** Use the | eft nmouse button on the area bel ow the | abel.

*/

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Bul | eti nB. h>

#i ncl ude <Xm PushB. h>

#i ncl ude <Xm Label . h>

#i ncl ude <Xm Text. h>

#i ncl ude <Xm RowCol umtm. h>

#i ncl ude <Xm CascadeB. h>

"

ncl ude <Xm Separ at or. h>
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void showSel ection(Wdget w, XtPointer clientdata, XtPointer calldata);

Xt Event Handl er showMenu( W dget w, XtPointer menu, XEvent *x, Boolean f);

[*** Sone itens for the |list ***/

#defi ne NUM TEMS 3

char *thisLabel [NUM TEMS] = { "CD', "Devel oper", "Release" };

/* For the list wi dget, we need conpound strings */

XnString xarray[ NUM TEMS] ;

W dget nmenu; /* <-- for the nmenu */

W dget nmenuBt n[ NUM TEMS]; /* <-- for the nenu */

#defi ne USE_SCROLL
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void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

int main(int argc, char **argv)

W dget top;

Xt AppCont ext app;

W dget nast er Form

W dget nasterLabel ;

Arg args|[ 15];

W dget tnp;

/**

*** |nitialize the toolkit.

**/
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top = XtApplnitialize(&pp, "KBH', NULL, 0, (Cardinal *)&argc,

argv, NULL, args, 0);

/**

*** Create a Bulletin Board on this-top level widget. This is a nice w dget

*** to place other w dgets on top of.

**/

mast er Form = Xt VaCr eat eManagedW dget (" bb1",

xnmBul | et i nBoar dW dget C ass, top,

Xmihei ght , 150,

Xm\wi dt h, 200,

NULL) ;

nmast er Label = Xt VaCreat eManagedW dget ("Cick Me",

xnmLabel W dget C ass, naster Form
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Xm\hei ght , 50,

Xm\wi dt h, 200,

NULL) ;

[* Xt AddCal | back( cancel Btn, XmNacti vateCal | back, bye, (XtPointer) NULL); */

menu = XnCreat ePopupMenu( mast er Label , "nmenu”, NULL, 0);

Xt Real i zeW dget (nenu) ;

/** Add the event handler for managi ng the popup **/

tnp = Xt CreateManagedW dget (" Sanpl e", xmLabel W dget C ass, nmenu, NULL, 0);
tnmp = XtCreateManagedW dget (" Swpl", xnBeparator W dget Cl ass, nenu, NULL, O0);
tnp = XtCreateManagedW dget ("Btnl", xnPushButtonW dgetd ass, menu, NULL, O0);

Xt AddCal | back(t mp, XmNact i vat eCal | back, showSel ection, NULL);

tnp = XtCreateManagedW dget ("Bt n2", xmPushButtonW dget d ass, nenu, NULL, 0);
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Xt AddCal | back(t np, XmNacti vat eCal | back, showSel ecti on, NULL);

tnp = Xt CreateManagedW dget ("Bt n3", xmPushButtonW dget Cl ass, nenu, NULL, O0);

Xt AddCal | back(t nmp, XmNact i vat eCal | back, showSel ection, NULL);

Xt AddEvent Handl er ( mast er Form ButtonPressMask, True, (XtEventHandl er)showvenu,

menu) ;

tnp = XtCreateManagedW dget ("Quit", xmPushButtonW dgetd ass, nenu, NULL, 0);

Xt AddCal | back(t nmp, XmNacti vat eCal | back, bye, NULL);

/** Add the handler to search here. **/

Xt Real i zeW dget (t op);

Xt AppMai nLoop( app) ;

return(0);
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/**

*** This function will display the pop-up nmenu on the screen

**/

Xt Event Handl er showivenu( W dget w, Xt Poi nter nenu, XEvent *event, Bool ean f)

printf ("\'n showi ng position ");

switch (event->xbutton. button)

case Buttonl: printf(" button 1"); break;

case Button2: printf(" button 2"); break;

case Button3: printf(" button 3"); break;

default: printf(" %", event->xbutton.button); break;
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i f((event->xbutton. button == Buttonl)
|| (event->xbutton.button == Button2))
{

XmvenuPosi ti on(menu, (XButtonPressedEvent *)event);

printf(" Managing %d", (1 ong) menu) ;

Xt ManageChi | d( menu) ;

/**

*** This echos the selection on the controlling term nal

**/

void showSel ection(Wdget w, XtPointer clientdata, XtPointer call data)

printf("\n % ", XtName(w));
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void bye(Wdget w, XtPointer clientdata, XtPointer calldata)

exit(0);

Note three important items about this listing:

. Youcanuseprintf functionswithin Motif applications. The output goes to the controlling terminal by
default. Thisisinvaluable in debugging.

. Themenuisnot visible by itself. An event handler on the menu's parent is registered before the menu can be
displayed. This enables the menu to be displayed whenever a button is pressed.

. TheXmMenuPosi ti on cal setsthe position of the pop-up menu. It isthen managed (that is, after
placement).

The Menu Bar

A menu bar is ahorizontal bar that is always available to the user. Motif uses the RowCol unm Widget as a bar with
cascading buttons on it for each option.

The procedure for creating a menu bar is as follows:

1. Include the correct header files. Y ou will need the header files for the menu:
Label . h RowCol um. h PushB. h Separator.h BulletinB. h CascadeB. h

2. Create the menu bar with acall to XnCr eat eMenuBar () .
3. Create the pull-down menu panes with acall to XnCr eat ePul | downMenu() .

4. For each pull-down pane, create a cascade button on the menu bar. Use the menu bar as the parent. A
cascade button is used to link the items in a menu with the menu bar itself.

file://1J3:/tutorials.ru/slack/ch34.htm (95 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

5. Attach the menu pane to its corresponding cascade button. Use the XnNsubMenul d resource of the
cascade button to attach the appropriate menu pane.

6. Create the menu entries in the menu panes.

Listing 34.11 shows you how to set up a simple menu application.

Listing 34.11. Creating a menu bar.

/*

** This listing shows how to set up a nenu bar and pul | down nenus

*/

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

#i ncl ude <Xm PushB. h>

#i ncl ude <Xm Label . h>

#i ncl ude <Xm Text. h>

#i ncl ude <Xm RowCol urm. h>

#i ncl ude <Xm CascadeB. h>

"

ncl ude <X Separ at or . h>
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voi d doBackup(W dget w, XtPointer x, XtPointer c)

printf("\n Start backup ");

voi d doRestore(Wdget w, XtPointer x, XtPointer c)

printf("\n Start restore ");

void bye(Wdget w, XtPointer x, XtPointer c)

exit(0);

voi d sel ect Tape(W dget w, XtPointer x, XtPointer c)
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printf("\n Select tape drive...");

voi d sel ect Di sk(Wdget w, XtPointer x, XtPointer c)

printf("\n Sel ect Floppy disks...");

voi d hel pBt n(Wdget w, XtPointer x, XtPointer c)

printf("\n ... No help available ");

int main (int argc, char*argv[])

W dget top;
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Xt AppCont ext app;

W dget nmst er Form

W dget nmenu; /* for the menu bar */

W dget subnenu; /* for pull down nenus */

W dget cascade; /* for cascade button on the menu bar */

Wdget filler;

Arg args[ 10];

/**

*** |nitialize the toolkit.

**/

top = XtApplnitialize(&pp, "KBH', NULL, O, (Cardinal *)&argc,

argv, NULL, args, 0);

/**
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*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.

**/

mast er Form = Xt VaCr eat eManagedW dget (" For ml",

xnFor M\ dget Cl ass, top,

Xm\hei ght , 150,

Xm\wi dt h, 200,

NULL) ;

Xt Set Arg(args[ n], Xm\hei ght, 50); n++;

menu = XnCreat eMenuBar ( mast er For m " mast er nenu”,

args, n);

subnmenu = XnCr eat ePul | downMenu( menu, " subnmenupanel”, NULL, O0);
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cascade = Xt VaCreat eManagedW dget ("Fil e",

xnCascadeButt onW dget Cl ass, nenu,

XmN\subMenul d, submenu,

NULL) ;

filler = XtVaCreat eManagedW dget (" Backup",

xmPushBut t onW dget C ass, submenu, NULL);

Xt AddCal | back( filler, XmNactivateCallback, doBackup, (XtPointer) NULL);

filler = XtVaCreat eManagedW dget (" Rest ore",

xmPushBut t onW dget C ass, submenu, NULL);

Xt AddCal | back( filler, XmNactivateCall back, doRestore, (XtPointer) NULL);

filler = XtVaCreateManagedW dget ("Quit",

xmPushBut t onW dget Cl ass, subnenu, NULL);
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Xt AddCal | back( filler, XmNactivateCallback, bye, (XtPointer) NULL);

subnenu

cascade = Xt VaCreat eManagedW dget (" Opti ons",
xmCascadeBut t onW dget C ass, nenu,

XmNsubMenul d, subnenu,

NULL) ;

filler = XtVaCreat eManagedW dget (" Tape",

xmPushBut t onW dget C ass, submenu, NULL);

Xt AddCal | back( filler, XmNactivateCall back, sel ectTape,

filler = XtVaCreat eManagedW dget (" Fl oppy",
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xmPushBut t onW dget Cl ass, subnenu, NULL);

Xt AddCal | back( filler, XmNactivateCall back, selectD sk, (XtPointer) NULL);

subnenu XnCr eat ePul | downMenu( nmenu, "subnenupane3”, NULL, 0);

cascade

Xt VaCr eat eManagedW dget (" Hel p",

xnCascadeButt onW dget Cl ass, nenu,

XmN\subMenul d, submenu,

NULL) ;

filler = XtVaCreat eManagedW dget (" Fl oppy",

xmPushBut t onW dget C ass, submenu, NULL);

Xt AddCal | back( filler, XmNactivateCall back, selectDi sk, (XtPointer) NULL);

Xt VaSet Val ues( nenu,

file:///J:/tutorials.ru/slack/ch34.htm (103 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

XmNmenuHel pW dget, cascade,

NULL) ;

Xt AddCal | back( cascade, XmNacti vateCall back, hel pBtn , NULL);

Xt ManageChi | d( nenu) ;

/** Add the handler to search here. **/

Xt Real i zeW dget (t op) ;

Xt AppMai nLoop( app) ;

return(0);

Note that the Motif programming style requires you to provide the Help button (if you have any) to be right-justified
on the menu bar. This Help Cascade button should then be set to the XmNmenuHel pW dget of amenu bar. The
menu bar will automatically position this Widget to the right-hand side of the visible bar. See Listing 34.12 to learn
how to create pull-down menu items on a menu bar.

Listing 34.12. Creating menu bars with pull-down menu items.

/ *
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** This listing shows how to set up a nmenu bar and pul | -down nenus

*/

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

#i ncl ude <X PushB. h>

#i ncl ude <Xm Label . h>

#i ncl ude <Xm Text. h>

#i ncl ude <Xm RowCol umtm. h>

#i ncl ude <Xm CascadeB. h>

"

ncl ude <Xm Separ at or. h>

voi d doBackup(W dget w, XtPointer x, XtPointer c)

file:///J:/tutorials.ru/slack/ch34.htm (105 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

printf("\n Start backup ");

voi d doRestore(Wdget w, XtPointer x, XtPointer c)

printf("\n Start restore ");

void bye(Wdget w, XtPointer x, XtPointer c)

exit(0);

voi d sel ect Tape(W dget w, XtPointer x, XtPointer c)

printf("\n Select tape drive...");

voi d sel ect Di sk(Wdget w, XtPointer x, XtPointer c)
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printf("\n Sel ect Floppy disks...");

voi d hel pBt n(W dget w, XtPointer x, XtPointer c)

printf("\n ... No help available ");

int main (int argc, char*argv[])

W dget top;

Xt AppCont ext app;

W dget nmsterForm

W dget nenu; /* for the nmenu bar */
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W dget subnenu; /* for pull-down nenus */

W dget cascade; /* for CascadeButton on the nenu bar */

Wdget filler;

Arg args[ 10];

/**

*** |ntialize the toolkit.

**/

top = XtApplnitialize(&pp, "KBH', NULL, O, (Cardinal *)&argc,

argv, NULL, args, 0);

/**

*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.

**/
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mast er Form = Xt VaCr eat eManagedW dget (" For mL",

xmFor MmN dget Cl ass, top,

Xm\hei ght , 150,

Xm\wi dt h, 200,

NULL) ;

Xt Set Arg(args[ n], Xm\hei ght, 50); n++;

menu = XnCreat eMenuBar ( mast er For m " mast er nenu”,

args, n);

/********************** The Change |S here ******************/

Xt Set Arg(args[ n], XmNt ear O f Model , XmMTEAR _OFF_ENABLED) ; n++;
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subnmenu = XnCreat ePul | downMenu( nenu, " subnmenupanel”, args, n);

/********************** The Change |S here ******************/

cascade = Xt VaCreat eManagedW dget ("Fil e",

xmCascadeBut t onW dget C ass, nenu,

XmNsubMenul d, subnenu,

NULL) ;

filler = XtVaCreat eManagedW dget (" Backup",

xnmPushBut t onW dget Cl ass, subnenu, NULL);

Xt AddCal | back( filler, XmNactivateCallback, doBackup, (XtPointer) NULL);

filler = XtVaCreat eManagedW dget (" Restore",

xmPushBut t onW dget C ass, submenu, NULL);

Xt AddCal | back( filler, XmNactivateCall back, doRestore, (XtPointer) NULL);
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filler = XtVaCreat eManagedW dget ("Quit",

xmPushBut t onW dget Cl ass, subnenu, NULL);

Xt AddCal | back( filler, XmNactivateCall back, bye, (XtPointer) NULL);

subrenu XnCr eat ePul | downMenu( nenu, " subnmenupane2", NULL, O0);

cascade = Xt VaCreat eManagedW dget (" Opti ons",

xnCascadeBut t onW dget Cl ass, nenu,

XmNsubMenul d, subnenu,

NULL) ;

filler = XtVaCreat eManagedW dget (" Tape",

xmPushBut t onW dget Cl ass, subnenu, NULL);

Xt AddCal | back( filler, XnmNactivateCallback, selectTape, (XtPointer) NULL);
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filler = XtVaCreat eManagedW dget (" Fl oppy",

xmPushBut t onW dget Cl ass, subnenu, NULL);

Xt AddCal | back( filler, XmNactivateCall back, selectDi sk, (XtPointer) NULL);

subrenu XnCr eat ePul | downMenu( nenu, " subnmenupane3", NULL, O0);

cascade = Xt VaCreat eManagedW dget (" Hel p",

xnCascadeBut t onW dget Cl ass, nenu,

XmNsubMenul d, subnenu,

NULL) ;

filler = XtVaCreat eManagedW dget (" Fl oppy",

xmPushBut t onW dget Cl ass, subnenu, NULL);

Xt AddCal | back( filler, XnmNactivateCallback, selectDi sk, (XtPointer) NULL);
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Xt VaSet Val ues( nenu,

XmNmenuHel pW dget, cascade,

NULL) ;

Xt AddCal | back( cascade, XmNacti vateCall back, hel pBtn , NULL);

Xt ManageChi | d( menu) ;

/** Add the handler to search here. **/

Xt Real i zeW dget (t op) ;

Xt AppMai nLoop( app) ;

return(O0);

The Options Menu
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An Options menu enables the user to select from alist of items while displaying the most recently selected item. The
procedure for creating an Options menu is similar to creating menu bars:

1. Include the correct header files. Y ou will need the header files for the menu:
Label . h RowCol um. h PushB. h Separator.h BulletinB.h CascadeB. h

2. Create the menu bar with acall to XnCr eat eOpt i onMenu() .
3. Create the pull-down menu panes with acall to XnCr eat ePul | downMenu() .
4. For each pull-down pane, create a CascadeButton on the menu bar.

5. Attach the menu pane to its corresponding CascadeButton. Use the XniNsubMenul d resource of the
CascadeButton to attach the appropriate menu pane.

6. Create the menu entries in the menu panes.
Accelerators and Mnemonics

An accelerator for acommand is the keystroke that invokes the callback for that particular menu item. For example,
for opening afile, you could use Ctrl-O. The resource for this accelerator could be set in the resource file as

*pen*accel erator: Cirl <Key>O

The corresponding menu item should read "Open Ctrl+O" to let the user know about this shortcut. Note the + instead
of -. You can also set this resource viathe command in the . Xr esour ces file:

*Open*accel erator Text: "Cirl +O'

Using the. Xr esour ce fileisthe preferred way of setting these resources.

Mnemonics are a short form for letting the user select menu items without using the mouse. For example, the user
could press <meta>F to invoke the File menu. These are aso usualy set inthe. Xr esour ce file. The syntax for the
File menu to use the <meta>F key would be this:

*Fi |l e*mmenoni c: F

TIP: With Linux on your PC, meta means the Alt key.

Dialog Boxes

A dialog box is used to convey information about something to the user and requests a canned response in return. For
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example, adialog box might say "Go ahead and Print" and present three buttons--OK, Cancel, and Help. The user
must then select one of the three buttons to process the command.

A typical dialog box displays an icon, amessage string, and usually three buttons (OK, Cancel, and Help). Motif
provides predefined dialog boxes for the following categories:

. Errors

. Information
. Warnings
. Working

. Questions

Each of these dialog box types displays a different icon: a question mark for the Question dialog box, an exclamation
mark for an Information dialog box, and so on. The following convenience functions facilitate the creation of dialog
boxes:

. XmCreat eErrorsDi al og

. XnCr eat el nf or mat i onDi al og
. XnCr eat eVar ni ngDi al og

. XnCr eat eWor ki ngDi al og

. XmCr eat eQuesti onDi al og

The infamous "OK to quit?" dialog box can be implemented as shown in Listing 34.13. Thereis another examplein
Listing 34.17.

Listing 34.13. Code fragment to confirm quit command.

/ *

** Confirmquit one last time

*/

void real lyQuit(Wdget w, XtPointer clientdata, XtPointer call data)
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exit(0);

void confirnQuit(Wdget w, XtPointer clientdata, XtPointer calldata)

static Wdget quitD g = NULL

static char *nmsgstr = "Really Qit?"

if (quitDig != NULL)

[* first time called */

quitDl g = XnCreat eQuestionDi al og(w, "R U Sure", NULL, 0);

Xt VaSet Val ues(quitDl g, XtVaTypedArg,

XmNnessageStri ng,

XnRSt ri ng,

megstr,

file:///J:/tutorials.ru/slack/ch34.htm (116 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

strlen(nsgstr),

NULL) ;

Xt AddCal | back(quitDl g, reallyQuit, NULL);

Xt ManageChi | d(quit Dl g);

Append this code fragment to the end of any sample listingsin this chapter to get instant checking before you actually
quit the application. Note that the qui t DI g dialog box is set to NULL when the function isfirst called. It does not
have to be re-created on every call after thefirst one; it is only managed for all subsequent calls to this function.

Modes of a Dialog Box

A dialog box can have four modes of operation, called modality. The modeis set in the XmNdi al ogSt yl e
resource. These are the possible values:

. Nonmodal: The user can ignore the dialog box and work with any other window on the screen. Resource value
is XDl ALOG_MODELESS.

. Primary Application Modal: All input to the window that invoked the dialog box islocked out. The user can
use the rest of the windows in the application. Resource valueis
XnDI ALOG_PRI MARY_APPLI CATI ON_MODAL.

. Full Application Modal: All input to al the windows in the application that invoked the dialog box islocked
out. The user cannot use the rest of the windows in the application. Resource valueis
XnDI ALOG_FULL_APPLI CATI ON_MODAL.

. System Modal: All input is directed to the dialog box. The user cannot interact with any other window in the
system. Resource valueis XnDI ALOG_SYSTEM MODAL.
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The dialog boxes provided by Motif are based on the XmvessageBox Widget. Sometimesiit is necessary to get to
the Widgetsin adialog box. Thisis done with acall to XmvessageBox Get Chil d( W dget di al og,
typeOf Wdget); wheret ypeOFf W dget can be one of the following:

XDl ALOG_HELP_BUTTON XDl ALOG_CANCEL_BUTTON

XDl ALOG_SEPARATCOR  XnDI ALOG_MESSAGE LABEL

XDl ALOG_OK_ BUTTON XDl ALOG_SYMBOL_LABEL

The dialog box may have more Widgets that can be addressed. Check the man pages for the descriptions of these
Widgets. For example, to hide the Help button on a dialog box, use the call

Xt UnmanageChi | d( XmvessageBoxCGet Chi | d(dl g, XmDI ALOG HELP_BUTTON) ) ;

or, in the case of adding a callback, use

Xt AddCal | back( XmvessageBoxGet Chi | d(dl g, XnDI ALOG OK BUTTQON) ,

XmNact i vat eCal | back, your Function);

A typical method of creating custom dialog boxesis to use existing ones. Then, using the
XmvessageBoxGet Chi | d function, you can add or remove any function you want. For example, by replacing the
message string Widget with a Form Widget, you have a place for laying out Widgets however you need to.

Events

An event is a message sent from the X server to the application that some condition in the system has changed. This
could be abutton press, a keystroke, requested information from the server, or atimeout. An event is always relative
to awindow and starts from the bottom up. It propagates up the window hierarchy until it gets to the root window,
where the root window application makes the decision to either use or discard it. If an application in the hierarchy
does use the event or does not allow upward propagation of events, the message is used at the window itself. Only
device events are propagated upward (such as keyboard or mouse)--not configuration events.

An application must request an event of a particular type before it can begin receiving events. Each Motif application
calls Xt Appl ni ti al i ze to create this connection automatically.

Events contain at |east the following information:
. Thetype of event
. Thedisplay where it happened

. Thewindow of the event, called the event window
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. The serial number of the last event processed by the server

Look inthefile<X11/ Xl i b. h> for adescription of the union called XEvent , which enables access to these
values. Thefile<X11/ X. h> contains the descriptions of constants for the types of events. All event types share the
header:

typedef struct {

i nt type;

unsi gned | ong serial; /* # of last request processed by server */

Bool send_event; /* true if this cane froma SendEvent request */

Di splay *display;/* display the event was read from*/

W ndow wi ndow, /* wi ndow on which event was requested in event mask */

} XAnyEvent;

Expose Events

The server generates an Expose when awindow that was covered by another is brought to the top of the stack, or even
partialy exposed. The structure for this event typeis

t ypedef struct {

I nt type; /[* type of event */

unsi gned | ong serial; /* # of last request processed by server */

Bool send event; /* true if this cane froma SendEvent request */

Di splay *display; /* display the event was read from */
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W ndow wi ndow,

int X, vy;

i nt width, height;

i nt count; /* if nonzero, at least this many nore */

} XExposeEvent;

Note how thefirst five fields are shared between this event and XAny Event . Expose events are guaranteed to be in
sequence. An application may get several Expose events from one condition. The count field keeps a count of the
number of Expose events still in the queue when the application receives this one. Thus, it can be up to the application
to wait to redraw until the last Expose event isreceived (that is, count == 0).

Pointer Events

A Pointer event is generated by a mouse press, release, or movement. The type of event is called XBut t onEvent .
Recall that the leftmost button is Buttonl, but it can be changed. Thisis the structure returned by this button press and
release:

t ypedef struct {

int type; /* of event */

unsi gned | ong serial; /* # of last request processed by server */

Bool send event; [/* true if this came froma SendEvent request */

Di splay *display; /* display the event was read from */

W ndow wi ndow, /* "event" window it is reported relative to */
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W ndow r oot ; /* root wi ndow that the event occured on */

W ndow subwi ndow; /* child w ndow */

Tinme tine; [* mlliseconds */

int x, vy; /* pointer X, y coordinates in event w ndow */
int x_root, y root; /* coordinates relative to root */

unsi gned int state; /* key or button nmask */

unsi gned int button; [* detail */

Bool same_screen; /* sanme screen flag */

} XButtonEvent;

t ypedef XButtonEvent XButtonPressedEvent;

t ypedef XButtonEvent XButtonRel easedEvent;

The event for amovement is called XMbt i onEvent , with the type field set to Mot i onNot i fy:

typedef struct {

int type; /* NMotionNotify */
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unsi gned | ong serial; /* # of |ast request processed by server */

Bool send_event; /* true if this cane froma SendEvent request

Di splay *display; /* display the event was read from */

W ndow wi ndow, /* "event" wi ndow reported relative to */

W ndow r oot ; /* root wi ndow that the event occured on */

W ndow subwi ndow, /* child w ndow */

Time tine; /* mlliseconds */

int x, vy; /* pointer x, y coordinates in event w ndow */
int x_root, y root; /* coordinates relative to root */
unsigned int state; /* key or button mask */

char is_hint; /* detail */

Bool same_screen; /* sane screen flag */

} XMbotionEvent;

t ypedef XMdti onEvent XPoi nter MovedEvent;
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Keyboard Events

A keyboard event is generated when the user presses or releases a key. Both types of events, KeyPr ess and
KeyRel ease, arereturned in a XKeyEvent structure:

typedef struct {

int type; [* of event */

unsi gned | ong serial; /* # of last request processed by server */

Bool send_event; /* true if this cane froma SendEvent request */

Di splay *display; /* display the event was read from */

W ndow wi ndow, /[* "event" window it is reported relative to */

W ndow r oot ; /* root wi ndow that the event occured on */

W ndow subwi ndow;, /* child w ndow */

Time tine; /* mlliseconds */

int x, vy; /* pointer x, y coordinates in event w ndow */
int x_root, y root; /* coordinates relative to root */
unsigned int state; /* key or button mask */

unsi gned int keycode; [* detail */

Bool same_screen; /* sane screen flag */
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} XKeyEvent;

t ypedef XKeyEvent XKeyPressedEvent;

t ypedef XKeyEvent XKeyRel easedEvent;

Thekeycode field givesinformation on whether the key was pressed or released. These constants are defined in
<X11/ keysyndef . h> and are vendor-specific. These are called Key Symand are generic across all X servers. For
example, the F1 key could be described as XK_F1. The function XLookupSt ri ng convertsaKeyPr ess event
into a string and a Key Sy m(a portable key symbol). Thecall is

i nt XLookupString(XKeyEvent *event,

char *returnString,

i nt max_| engt h,

KeySym *keysym

XConposeSt at us *conpose) ;

Thereturned ASCII stringisplacedinr et ur nSt ri ng for upto max_| engt h characters. The keysymcontains
the key symbol. Generally, the compose parameter isignored.

Window Crossing Events

The server generates crossing Ent er Not i fy events when a pointer entersawindow and LeaveNot i f y events
when a pointer leaves awindow. These are used to create special effects for notifying the user that the window has
focus. The XCr ossi ngEvent structure looks like the following:

t ypedef struct {
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int type; /* of event */

unsi gned | ong serial; /* # of l|ast request processed by server */

Bool send_event; [/* true if this came froma SendEvent request */
Di splay *display; /* display the event was read from */
W ndow wi ndow, /* "event" wi ndow reported relative to */

W ndow r oot ; /* root wi ndow that the event

W ndow subwi ndow; /* child w ndow */

occured on */

Time tine; /* mlliseconds */

int x, vy; /* pointer x, y coordinates in event w ndow */

int x_root, y root; /* coordinates relative to root */

i nt node; /* NotifyNormal, NotifyGab, NotifyUngrab */
int detail;

| *

* NotifyAncestor, NotifyVirtual, Notifylnferior,

* NotifyNonlinear, NotifyNonlinearVirtual
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*/

Bool same_screen; /* sane screen flag */

Bool focus; /* bool ean focus */

unsi gned int state; /* key or button nask */

} XCrossi ngEvent;

t ypedef XCrossingEvent XEnter W ndowEvent;

t ypedef XCrossingEvent XLeaveW ndowEvent;

These are generally used to color awindow on entry and exit to provide feedback to the user as he moves the pointer
around.

Event Masks

An application requests events of a particular type by calling the XAddEvent Handl er () function. The prototype
for thisfunctionis

XAddEvent Handl er ( W dget

Event Mask

Bool ean maskabl e,

Xt Event Handl er handl er f uncti on,

Xt Poi nter clientData);
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The handler function is of the form

voi d handl er Function( Wdget w, XtPointer clientData,

XEvent *ev, Bool ean *continueToDi spatch);

Thefirst two arguments arethecl i ent dat a and Widget passed in Xt AddEvent Handl er . Theev argument is
the event that triggered this call. The last argument enables this message to be passed to other message handlers for
this type of event. This should be defaulted to TRUE.

Y ou would use the following call on aW dget wto be notified of all pointer events of the type But t onMot i on
and Poi nt er Mbt i on on this Widget.

extern voi d handl er Functi on( Wdget w, XtPointer clientData,

XEvent *ev, Bool ean *conti nueToDi spatch);

XAddEvent Handl er ( w, ButtonMotionMask | Poi nterMtionMask, FALSE,

handl er Functi on, NULL );

These are the possible event masks:
. NoEvent Mask
. KeyPressMask
. KeyRel easeMask
. ButtonPressMask

. ButtonRel easeMask
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. Ent er W ndowvask

. LeaveW ndowivask

. Poi nt er Mot i onMask
. Poi nt er Mot i onH nt Mask
. ButtonlMti onMask
. Button2Moti onMask
. Button3Moti onMask
. Butt on4Moti onMask
. Button5Mdti onMask
. ButtonMoti onMask
. KeymapSt at eMask

. Exposur eMask

Vi si bi l'i tyChangeMas
. StructureNotifyMsk
. Resi zeRedi rect Mask
. SubstructureNotifyMask
. SubstructureRedirect Mask
. FocusChangeMask
. PropertyChangeMask
. Col or mmpChangeMask
. Owner G abBut t onMask

Listing 34.14 is a sample application that shows how to track the mouse position.

Listing 34.14. Tracking a pointer.

/ *
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** This application shows how to track a pointer

*/

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

#i ncl ude <Xm PushB. h>

#i ncl ude <Xm Label . h>

static int track;

void upMuse(Wdget w, XtPointer clientdata, XEvent *x, Bool ean *f)
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void noveMuse(Wdget w, XtPointer clientdata, XEvent *Xx, Bool ean *f)

if (track == 1)

printf("\n x: %, y: %", x->xnotion.x, X->Xnmotion.y);

void downMuse(Wdget w, XtPointer clientdata, XEvent *x, Bool ean *f)

track = 1;

void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

int main(int argc, char **argv)
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W dget top;

Xt AppCont ext app;

W dget aForm

W dget alabel ;

W dget aButton;

Arg args[ 5];

/**

*** |nitialize the toolkit.

**/

top = XtApplnitialize(&pp, "KBH', NULL, O, (Cardinal *)&argc,

argv, NULL, args, 0);

/**
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*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.

**/

aForm = Xt VaCr eat eManagedW dget (" For mL",

xnFor MW dget Cl ass, top,

XmNhei ght , 90,

Xm\wi dt h, 200,

NULL) ;

/**

*** Add a button on the formyou just created. Note how this Button

*** Wdget is connected to the formthat it resides on. Only

*** | eft, right, and bottom edges are attached to the form The

*** top edge of the button is not connected to the form

**/
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aButton = Xt VaCreat eManagedW dget ("Push to Exit",

xnmPushBut t onW dget Cl ass, aForm

XmNhei ght , 20,

XNl ef t At t achment , XmATTACH _FORM

XNl ef t Of f set , 20,

XmNr i ght At t achnent , XmMATTACH_FORM

Xmi\ri ght O f set , 20,

Xm\bot t omAt t achment , XmATTACH_FORM

NULL) ;

/**

*** Now |let's create the | abel for us.

*** The alignhnment is set to right-justify the |abel.

*** Note how the |label is attached to the parent form

**/
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alLabel = XtVaCreat eManagedW dget ("This is a Label"

xmLabel W dget O ass, aForm

XmNal i gnment ,  XmALI GNVENT_END,

XNl ef t At t achment , XmATTACH _FORM

XmNr i ght At t achment , XmATTACH_FORM

XM\t opAt t achnment , XMATTACH_FORM

XmN\bot t omAt t achrment , XmATTACH W DGET,

Xm\bot t oMW dget , aBut t on,

NULL) ;

/**

*** Now add the event handlers for tracking the nmouse on the

*** | abel. Note that the LeaveW ndowivbsk is set to rel ease

*** the pointer for you should you keep the button pressed
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*** and | eave the w ndow.

**/

Xt AddEvent Handl er ( aLabel , ButtonPressMask, FALSE, downMuse, NULL);

Xt AddEvent Handl er ( aLabel , ButtonMotionMask, FALSE, noveMuse, NULL);

Xt AddEvent Handl er ( aLabel , ButtonRel easeMask | LeaveW ndowMask,

FALSE, upMouse, NULL);

/**

*** Call the function "bye" when the PushButton receives

*** an activate nmessage; i.e. when the pointer is noved to

*** the button and Buttonl is pressed and rel eased.

**/

Xt AddCal | back( aButton, XmNactivateCall back, bye, (XtPointer) NULL);

Xt Real i zeW dget (top);

Xt AppMai nLoop( app) :

return(0);
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void bye(Wdget w, XtPointer clientdata, XtPointer call data)

exit(0);

Managing the Queue

Managing the X server iscritical if you have to handle alarge number of incoming events. The Xt AppMai nLoop()
function handles all the incoming events via the following functions:

. Xt AppPendi ng checksthe queue to see if any events are pending.
. Xt AppNext Event removes the next event from the queue.
. Xt Di spat chEvent passesthe message to the appropriate window.
The loop can do something el se between checking and removing messages via the replacement code segment:

whil e (!done)

whi | e (Xt AppPendi ng( applicationContext))
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Xt AppNext Event ( appl i cati onContext, &ev));

Xt Di spact hEvent ( &ev));

done = interEvent Function();

There are some caveats with this scheme:

. Thisisanonblocking function. It must be fed at all times with events, or it will take over all other applications
time.

. Thereisno guarantee when your inter-event function will be run if the queue is flooded with events.

. Notethewhi | e loop for checking messages. It's more efficient to flush the queue first and then call your
function rather than calling it once every time you check for messages.

. Theinter-event function must be fast or you will see the user interface slow down. If you want to give some
response back to your user about what's going on while in along inter-event function, you can make a call to
XmUpdat eDi spl ay( Di splay *).Thiswill handle only the Expose events in the queue so that you can
update some status display.

TIP: Consider using the select call to handle incoming events of file descriptors. Thisisacall that enables an
application to wait for events from various file descriptors on read-ready, write-ready, or both. The file
descriptors can be sockets, too! See the man page for more information on the select call. Open all the files
with an open call. Get the file descriptor for the event queue. Use the Select macros to set up the parameters
for select call ret = return from the select function: switch (ret) case O: process the event queue case 1. ...
process the file descriptor

Work Procedures

These are functions called by the event-handler loop whenever no events are pending in the queue. The function is
expected to return a Boolean value indicating whether it has to be removed from the loop after it iscalled. If TRUE, it
wants to be removed; if FALSE, it wantsto be called again. For example, you could set up adisk file transfer to run
in the background, which will keep returning FALSE until it is done, at which time it will return TRUE.

The work procedures are defined as
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Bool ean your Functi on( Xt Poi nter clientdata);

The way to register awork procedureisto call

Xt Wor kProcl d Xt AppAddwr kProc ( Xt AppCont ext app,

Xt Wor kPr oc functi onPoi nt er,

Xt Poi nt er clientData);

Thereturn ID from this call is the handle to the work procedure. It is used to remove the work procedure with acall to
the function Xt RemoveWor kProc( Xt WorkProcl d id);

Using Timeouts

A timeout is used to perform some task at (almost) regular intervals. Applications set up atimer callback function that
is called when arequested timeinterval has passed. This function is defined as

voi d thyTi merCal | back( XtPointer clientdata, Xtlnterval *tid);

wherecl i ent dat a isapointer to client-specific data. The set up function for the timeout returns the timer 1D and
isdefined as

XtInterval Id Xt AddTi neQut ( Xt AppCont ext app,

int mlliseconds,

Xt Ti nmer Cal | back Ti ner Procedur e,

Xt Pointer clientdata);

This call setsup atimer to call the Ti mer Pr ocedur e function when the requested milliseconds have passed. It will
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do thisonly once. If you want cyclic timeouts--for example, in a clock application--you have to explicitly set up the
next function call in the timer handler function itself. So generally, thelast linein atimer handler isacall to set a
timeout for the next time the function wants to be called.

Linux is not designed for real-time applications, and you can't expect a deterministic time interval between successive
timer calls. Some heavy graphics updates can cause delays in the timer loop. For user-interface applications, the
delays are probably not a big drawback; however, consult your vendor before you attempt to write a time-critical
control application. Depending on your application, your mileage may vary. See Listing 34.15 for an example of
setting up cyclic timers.

Listing 34.15. Setting up cyclic timers.

/ *

** This application shows how to set a cyclic timer

*/

#i ncl ude <X11/Intrinsic. h>

#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

#i ncl ude <Xm PushB. h>

#i ncl ude <Xm Text. h>

i nt counter;

char buf[32];
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#define ONE_SECOND 1000L /* **APPROXI MATELY** 1000 mi | liseconds..*/

[* Timng is *not* precise in Motif... so do not rely on this tine

** for a time-critical application. Use interrupt handl ers instead.

*/

voi d makeTi ner (Wdget w, Xtlntervalld id);

void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

int main(int argc, char **argv)

W dget top;

Xt AppCont ext app;

W dget aForm

W dget aText;
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W dget aButton;

Arg args[5];

/**

*** |nitialize the toolkit.

**/

top = XtApplnitialize(&pp, "KBH', NULL, 0, (Cardinal *)&argc,

argv, NULL, args, 0);

/**

*** Create a Formon this top-level Wdget. This is a nice Wdget

*** to place other Wdgets on top of.

**/

aForm = Xt VaCr eat eManagedW dget (" For niL",

xmFor MmN dget Cl ass, top,

file:///J:/tutorials.ru/slack/ch34.htm (141 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

Xm\hei ght , 90,

Xm\wi dt h, 200,

NULL) ;

/**

*** Add a button on the formyou just created. Note how this Button

*** Wdget is connected to the formthat it resides on. Only

*** | eft, right, and bottom edges are attached to the form The

*** top edge of the button is not connected to the form

**/

aButton = Xt VaCreat eManagedW dget ("Push to Exit",

xnmPushBut t onW dget Cl ass, aForm

Xm\hei ght , 20,

XNl ef t At t achment , XmATTACH _FORM

XNl ef t Of f set , 20,
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XmNr i ght At t achnent , XMATTACH_FORM

Xmi\ri ght O f set, 20,

Xm\bot t omAt t achnment , XmATTACH_FORM

NULL) ;

/**

*** Now |let's create the | abel for us.

*** The alignnment is set to right-justify the |abel.

*** Note how the |label is attached to the parent form

**/

aText = XtVaCreat eManagedW dget ("This is a Label",

xnirext W dget Cl ass, aForm

XmNal i gnment,  XmALI GNVENT_CENTER,

XNl ef t At t achment , XmATTACH _FORM
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Xm\ri ght At t achnment , XmATTACH_FORM

XM\t opAt t achnment , XMATTACH_FORM

XmN\bot t omAt t achmrent , XmATTACH W DGET,

XmN\bot t omW dget , aBut t on,

NULL) ;

/**

*** Now add the tiner handl er

**/

counter = 0;

makeTi mer (aText, (Xtlntervalld )NULL);

/**

*** Call the function "bye" when the PushButton receives

*** an activate nmessage; i.e. when the pointer is noved to
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*** the button and Buttonl is pressed and rel eased.

**/

Xt AddCal | back( aButton, XnmNactivateCal |l back, bye, (XtPointer) NULL);

Xt Real i zeW dget (t op) ;

Xt AppMai nLoop( app) ;

return(0);

void bye(Wdget w, XtPointer clientdata, XtPointer calldata)

exit(0);

/** This function creates the timer code. **/

voi d nakeTi mer (Wdget w, Xtlntervalld id)
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W dget tnp;

extern int counter;

sprintf(buf,"%d", counter++);

Xnirext Set Stri ng(w, buf);

if (counter < 10) /** reinvoke yourself if < 10 tinmes **/

Xt AppAddTi neQut ( Xt W dget ToAppl i cati onCont ext (W), ONE_SECOND,

( Xt Ti mer Cal | backPr oc) makeTi mer, (XtPointer)w);

Handling Other Sources
The Xt Addl nput function is used to handle inputs from sources other than the event queue. The definitionis

Xt nputld XtAddl nput ( Xt AppContext app,

i nt Li nuxfil eDescri ptor,
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Xt Poi nt er condi ti on,

Xt | nput Cal | back i nput Handl er,

Xt Poi nt er clientdata);

The return value from this call isthe handle to thei nput Handl er function. Thisis used to remove the call viathe
call

Xt Renovel nput ( Xt I nput 1d);

Thei nput Handl er functionitself is defined as

voi d | nput Handl er (Xt Poi nter clientdata, int *fd, Xtlnputld *id);

Unlike timers, you have to register this function only once. Note that a pointer to afile descriptor is passed in to the
function. The file descriptor must be a Linux file descriptor. Y ou do not have support for Linux |PC message queues
or semaphores through this scheme. The IPC mechanism is considered dated and is limited to one machine. Consider
using sockets instead.

NOTE: AIX enables pending on message queues viathe select call. Look at the AIX man pages for this call.

The Graphics Context
Each Widget draws itself on the screen using its set of drawing parameters called the graphics context (GC). For
drawing on a Widget, you can use the X primitive functions if you have its window and its graphics context. It's easier
to limit your artwork to the Dr awi ngAr ea Widget, which is designed for this purpose. Y ou can think of the GC as
your paintbrush and the Widget as the canvas. The color and thickness of the paintbrush are just some of the factors
that determine how the paint is transferred to the canvas.
The function call to createaGC is

GC XCreateGC (Display dp, Drawable d, unsigned | ong mask, XGCval ue *val ues);
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For use with aW dget w, this call would look like this:

GC gc;

XGCWwal ue gcv;

unsi gned | ong mask;

gc = XCreate(XtD splay(w), DefaultRoot Wndow( XtDi splay(w)),

mask, gcv);

Also, you can create a GC for a Widget directly with acall to Xt Get GC( ) . The prototype for thisfunction is

gc = XtGetGC (Wdget w, unsigned | ong nmask, XGCVal ue *val ues);

The values for the mask parameter are defined as an ORed value of the following definitions:

. GCFuncti on

. GCPl aneMask
. GCFor eground
. GCBackground
. GCLi neWdth
. CCLineStyle
. GCCapStyle

. GCJoinStyle

. GCFillStyle
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. CCFillRule
. CCTile
. GCStipple

. CCTileStipXOrigin
. CCTileStipYOrigin
. GCFont

. GCSubW ndowibde

. GCGr aphi csExposures
. CCAipXOrigin

: GCA i pYOrigin

. GCd i pMask

. GCDhashO f set

. GCDashlLi st

. GCAr cMbde

So, if acall isgoing to set the Font and Clipping mask, the value of the mask will be ( GCFont | GCO i pMask) .
The data structure for setting the graphics context is as follows:

t ypedef struct {
int function; /* logical operation */
unsi gned | ong pl ane_mask;/* plane mask */
unsi gned | ong foreground;/* foreground pixel */
unsi gned | ong background;/* background pixel */
int |ine_wdth; [* line width */
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int line_style; /* LineSolid, LineOnOfDash, LineDoubleDash */

int cap_style; /| * CapNot Last, CapButt,

CapRound, CapProjecting */

int join_style; /[* JoinMter, JoinRound, JoinBevel */

int fill_style, /[* FillSolid, FillTiled

FillStippled, FillOpaeueStippled */

int fill _rule; /* EvenQddRul e, W ndi ngRul e */

i nt arc_node; /* ArcChord, ArcPieSlice */

Pi xmap tile; /* tile pixmap for tiling operations */
Pi xmap sti ppl e; /* stipple 1 plane pixmap for stipping */

int ts_x origin; /* offset for tile or stipple operations */

int ts_y origin;

Font font; /* default text font for text operations */

i nt subw ndow_node; /* CipByChildren, Includelnferiors */

Bool graphi cs_exposures;/* bool ean, shoul d exposures be generated */

file:///J:/tutorials.ru/slack/ch34.htm (150 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

int clip_x_origin; [* origin for clipping */

int clip_y_origin;

Pixmap clip_mask; /* bitmap clipping; other calls for rects */

int dash _offset; /[* patterned/dashed |line information */

char dashes;

} XGCval ues;

If you want to set avalue in a GC, you have to take two steps before you create the GC:

1. Set the value in the XGCVal ue structure.

2. Set the mask for the call.
Let'slook at the values of the functionsin a bit more detail.

GCFuncti on

This determines how the GC paints to the screen. Thedst pixels are the pixels currently on the screen, and thesr ¢
pixels are those that your application iswriting using the GC.

GXclear dst =0
GXset dst =1
GXand dst = src AND dst

Gxor dst = src OR dst

file://1J3:/tutorials.ru/slack/ch34.htm (151 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

GXcopy dst = src

GXnoop dst = dst

&xnor dst = NOT(src OR dst)

Gxxor dst src XOR dst

GXi nvert dst = NOT dst

Gxcopyl nverted dst = NOT src

The function for a GC is changed viaacall to XSet Functi on ( Di splay *dp, GC gc, int
function),wherefuncti on issetto one of the values just mentioned. The default value is GXcopy. There are
several other masks that you can apply. They arelisted inthe <X11/ X. h> file.

GCPl aneMask

The plane mask sets which planes of a drawable can be set by the GC. Thisis defaulted to Al | Pl anes, thereby
enabling the GC to work with all planes on a Widget.

GCFor eground and GCBackground

These are the values of the pixelsto use for the foreground and background colors, respectively. The call to
manipulate these is

XSet For eGround( Di spl ay *dp, GC gc, Pixel pixel);
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XSet BackG ound( Di spl ay *dp, GC gc, Pixel pixel);

GCLi neW dt h

Thisisthe number of pixelsfor the width of all lines drawn viathe GC. It is defaulted to zero, which isthe signal to
the server to draw the thinnest line possible.

GCLi neStyl e GCDashOf f set GCDashLi st

This determines the style of the line drawn on-screen. Li neSol i d drawsasolid line using the foreground color,

Li neOnOF f Dash draws an intermittent line with the foreground color, and Li neDoubl eDash drawsalinethat is
composed of interlaced segments of the foreground and background colors. The GCDashOf f set and GCDashlLi st
values determine the position and length of these dashes.

CGCCapStyl e

This determines how the server draws the ends of lines. CapNot Last draws up to, but does not include, the
endpoint pixelsof aline; CapBut t draws up to the endpoints of aline (inclusive); CapRound tries to round off the
edges of athick line (three or more pixelswide); and CapPr oj ect i ng extends the endpoint alittle.

GCJoi nStyl e

Thisis used to draw the endpoints of aline. It can besetto Joi nt M t er for a90-degreejoint, Joi nBevel fora
beveled joint, or Joi nRound for arounded joint.

CCFill Style, GCTile, GCStipple

Thefill stylecanbesettoFi | | Sol i d, which specifiesthefill color to be the foreground color; Fi | | Ti | ed
specifies a pattern of the same in the Tile attribute; and Fi | | St i ppl e specifies a pattern in the Stipple attribute.

Fi Il Sti ppl e usesthe foreground color where a bit is set to 1 and nothing when abit is set to 0, whereas

Fi I | OpaqueSti ppl ed usesthe foreground color when abit is set to 1 and the background color when abit is set
to 0.

GCFont
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This specifies the fontlist to use. (See the section "Using Fonts and FontLists,” later in this chapter.)

GCAr cMbde

This defines the way an arc is drawn on-screen (see the next section).
Drawing Lines, Points, Arcs, and Polygons

Motif applications can access al the graphics primitives provided by XI i b. All Xl i b functions must operate on a
window or a Pixmap; both are referred to as a drawable. Widgets have awindow after they are realized. Y ou can
access thiswindow with acall to Xt W ndow( ) . An application can crash if Xl i b calls are made to awindow that is
not realized. The way to check isviaacall to Xt | sReal i zed() onthe Widget, which will return TRUE if itis
realized and FALSE if it isnot. Use the XnmDr awi ngAr ea Widget's callbacks for rendering your graphics, because
it isdesigned for this purpose. The callbacks available to you are:

. Xnm\r esi zeCal | back: Invoked when the Widget is resized.

. XmNexposeCal | back: Invoked when the Widget receives an Expose event.
« XmNi nput Cal | back: Invoked when a button or key is pressed on the Widget.

All three functions pass a pointer to the XnmDr awi ngAr eaCal | backStr uct .
Drawing a Line

To draw aline on-screen, use the XDr awLi ne or XDr awLi nes function call. Consider the example shown in
Listing 34.16.

Listing 34.16. Drawing lines and points.

/ *

** This application shows how to draw |ines and points

** py tracking the pointer

*/

#i ncl ude <X11/Intrinsic. h>
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#i ncl ude <Xm Xm h>

#i ncl ude <Xm Form h>

#i ncl ude <Xm PushB. h>

#i ncl ude <Xm Dr awi ngA. h>

/**

*** ysed for tracking and drawi ng via the nouse

**/

static int track;

static int |astx;

static int lasty;

static GC thi sGC;

XGCVval ues gcv;

W dget aForm

W dget aDr aw,

file:///J:/tutorials.ru/slack/ch34.htm (155 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

W dget aButton;

/**

*** Connect the nouse down and up novenents

**/

void upMuse(Wdget w, XtPointer clientdata, XEvent *e, Bool ean *f)

if (track == 1)

XDr awLi ne( Xt D spl ay(w), Xt Wndow( w),

thisGC, lastx, lasty, e->xbutton.x, e->xbutton.y);

track = 0;
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void | ostMuse(Wdget w, XtPointer clientdata, XEvent *x, Bool ean *f)

/**

*** This function tracks the novenent of the nouse by

*** drawi ng points on its location while a button is

*** pressed.

**/

void noveMuse(Wdget w, XtPointer clientdata, XEvent *e, Bool ean *f)

if (track == 1)

printf("\n x: %, y: %", e->xnotion.x, e->xnotion.y);
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XDr awPoi nt ( Xt Di spl ay(w), Xt W ndow( w) ,

t hi sGC, e->xnotion.x, e->xnotion.y);

void downMuse(Wdget w, XtPointer clientdata, XEvent *e, Bool ean *f)

{

track = 1;

| ast x = e->xbutton. x;
| asty = e->xbutton.y;
}

void bye(Wdget w, XtPointer clientdata, XtPointer calldata);

int min(int argc, char **argv)
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W dget top;

Xt AppCont ext app;

Arg args|[ 5];

/**

*** |nitialize the toolkit.

**/

top = XtApplnitialize(&pp, "KBH', NULL, O,

argv, NULL, args, 0);

/**

*** Create a Formon this top-1level Wdget.

*** to place other Wdgets on top of.

**/

aForm = Xt VaCr eat eManagedW dget (" For nL",
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xmFor M\ dget Cl ass, top,

Xm\hei ght , 200,

Xm\wi dt h, 200,

NULL) ;

/**

*** Add a button on the formyou just created. Note how this Button

*** \Wdget is connected to the formthat it resides on. Only

*** |eft, right, and bottom edges are attached to the form The

*** top edge of the button is not connected to the form

**/

aButton = Xt VaCreat eManagedW dget ("Push to Exit",

xmPushBut t onW dget C ass, aForm

Xm\hei ght , 20,

XNl ef t At t achnment , XmMATTACH_FORM
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XNl ef t O f set , 20,

Xmi\r i ght At t achnent , XmATTACH_FORM

XmNr i ght O f set , 20,

XmN\bot t omAt t achnment , XmATTACH FORM

NULL) ;

/**

*** Now | et's create the | abel for us.

*** The alignnent is set to right-justify the |abel.

*** Note how the |label is attached to the parent form

**/

aDraw = Xt VaCr eat eManagedW dget (" paperusitto”,

xmDr awi ngAr eaW dget Cl ass, aForm

XmNal i gnment, XmALI GNVENT_END,
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XNl ef t At t achment , XmATTACH _FORM

Xmi\r i ght At t achnent , XmATTACH_FORM

Xmi\t opAt t achnent , XmATTACH_FORM

XmN\bot t omAt t achrment , XmATTACH W DGET,

Xm\bot t omW dget , aBut t on,

NULL) ;

gcv. foreground Bl ackPi xel (Xt Di spl ay(aDraw), DefaultScreen(XtDi splay(abraw)));

gcv. backgr ound Wi t ePi xel (Xt Di spl ay(aDraw), DefaultScreen(XtDi splay(abraw)));

gcv.line_w dth

1
N

thi sGC = Xt Get GC( aDr aw,

GCFor eground | GCBackground | GCLi neW dt h,

(XCCval ues *) &gcv);

/**
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*** Now add the event handlers for tracking the nouse on the

*** | abel. Note that the LeaveW ndowivesk is set to rel ease

*** the pointer for you should you keep the button pressed

*** and | eave the wi ndow and di sabl es tracking.

**/

Xt AddEvent Handl er ( aDraw, ButtonPressMask, FALSE, downMouse, NULL);

Xt AddEvent Handl er ( aDraw, ButtonMtionMask, FALSE, noveMouse, NULL);

Xt AddEvent Handl er ( aDraw, ButtonRel easeMask, FALSE, upMuse, NULL);

Xt AddEvent Handl er ( aDraw, LeaveW ndowMask, FALSE, | ostMouse, NULL);

/**

*** Call the function "bye" when the PushButton receives

*** an activate nmessage; i.e. when the pointer is noved to

*** the button and Buttonl is pressed and rel eased.

**/

Xt AddCal | back( aButton, XmNacti vateCall back, bye, (XtPointer) NULL);
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Xt Real i zeW dget (t op) ;

Xt AppMai nLoop( app) ;

return(O0);

void real lyQuit(Wdget w, XtPointer clientdata, XtPointer calldata)

exit(0);

/**

*** pesky quit routine

**/

void bye(Wdget w, XtPointer clientdata, XtPointer call data)
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static Wdget quitD g = NULL;

static char *nmsgstr = "Are you sure you want to Quit?";

if (quitDig !'= (Wdget )NULL)

[* first time called */

quitDl g = XnCreat eQuestionDi al og(w, "R U Sure", (XtPointer *)NULL, 0);

Xt VaSet Val ues(qui tDl g,

XnNdi al ogStyl e, XmDlI ALOG_FULL_APPLI CATI ON_MODAL,

Xt VaTypedArg, XmNnmessageString, XmRString,

msgstr,

strlen(nsgstr),

NULL) ;
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Xt AddCal | back(quitDl g, XnNokCal | back, reallyQuit, NULL);

Xt ManageChi | d(quitDl g);

The output from Listing 34.16 is shown in Figure 34.11.

Figure 34.11. Drawing points and lines.

Thisis an example of the primitives required to draw one line on the Widget. Note the number of GCVal ues that
have to be set to achieve this purpose. The XDr awLi ne function definition is as follows:

XDr awLi ne( Di spl ay *dpy,

Dr awabl e d,

file:///J:/tutorials.ru/slack/ch34.htm (166 of 177) [12/12/02 13:19:02]



Slackware Linux Unleashed 3rd. Edition

G&C gc,

int x1,

int yl,

int x2,

int y2);

It's more efficient to draw multiple linesin one call. Use the XDr awLi nes function with a pointer to an array of
points and its size.

The mode parameter can be set to
. Coor ModeOri gi n, to use the values relative to the drawable's origin.

. Coor ModePr evi ous, to use the values as deltas from the previous point. A deltaisthe changein x andy
coordinates between this coordinate and the previous one.

Thefirst point is aways relative to the drawable's origin. To draw boxes, use the XDr awRect angl e function:

XDr awRect angl e( Di spl ay *di spl ay, Drawabl e dwi ndow,

GC gc, int X, I nt Y,

unsigned int width, unsigned int height);

will draw arectangle at (x,y) of geometry (width, height). To draw more than one box at atime, use the
XDr awRect angl es() function. Thisfunction is declared as

XDr awRect angl es( Di spl ay *display, Wndow dw ndow,

cC gc, XRectangle *xp, int nunber);
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where xp isapointer to an array of nunber rectangle definition structures.
For filled rectangles, usethe XFi | | Rect angl e and XFi | | Rect angl es calls, respectively.
Drawing a Point

To draw a point on-screen, use the XDr awPoi nt or XDr awPoi nt s function call. Thisissimilar to line-drawing
functions. (Refer to Listing 34.16.)

Drawing an Arc
To draw circles, arcs, and similar shapes, use the XDr awAr ¢ function:

XDr awAr c( Di spl ay *di spl ay, W ndow dw ndow,

&C gc, int x, int vy,

unsi gned int w dth, unsigned int height,

i nt al, int a2);

Thisfunction is very flexible. It draws an arc from an angle al starting from the 3 o'clock position to anglea2. The
units for angles are in one sixty-fourths (1/64) of a degree. The arc is drawn counterclockwise. The largest valueis
64x360 units because the angle arguments are truncated. The width and height define the bounding rectangle for the
arc. The XDr awAr cs( ) function is used to draw multiple arcs, given pointersto the array. The prototype for this
functionis

XDrawArcs (Display *display, Wndow dw ndow,

GC gc, XArc *arcptr, int nunber);

To draw polygons, use the call

XDr awSegnent s( Di spl ay *di spl ay, W ndow dw ndow, GC gc,
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XSegment *segnents, int nunber);

The XSegnent structureincludesfour short members--x1,y1, x2, and y2- - which define the starting and
ending points of all segments. For connected lines, use the XDr awLi nes function shown earlier. For filled polygons,
usethe XFi | | Pol ygon() function call.

Using Fonts and FontLists

Fonts may be the trickiest aspect of Motif to master. See the section on fontsin Chapter 23, "Using Motif," before
reading this section to familiarize yourself with font definitions.

Thefunction XLoadQuer yFont (Di spl ay *dp, char *nane) returnsan XFont St ruct structure. This
structure defines the extents for the character set. Thisis used to set the values of the Font fieldina GC.

To draw a string on the screen, use

XDrawstring ( Display *dp, Drawabl e dw, GC gc,

int x, int y, char *str, int len);

which uses only the foreground color. To draw with the background and foreground colors, use

XDrawl nageString ( Display *dp, Drawable dw, GC gc,

int x, int y, char *str, int len);

The X Color Model

The X Color Model is based on an array of colors called a colormap. Applications refer to acolor by itsindex into
this colormap. The indices are placed in the application's frame buffer, which contains an entry for each pixel of the
display. The number of bitsin theindex defines the number of bitplanes. The number of bitplanes defines the number
of colorsthat can be displayed on-screen at onetime. For example, one bit per pixel givestwo colors, four bits per
pixel gives 16 colors, and eight bits per pixel gives 256 colors.

Applications generaly inherit the colormap of their parent. They can also create their own colormap using the
XCr eat eCol or nap call. The call isdefined as

Col ormap XCreat eCol ormap( Display *di splay, Wndow dw ndow,
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Vi sual *vp, int requested);

This allocates the number of requested color entries in the colormap for awindow. Generally, the visual parameter is
derived from the macro

Def aul t Visual (Display *display, int screenNunber);

wherescr eenNunber = 0 inamost all cases. (See the previous chapter on Screens, Displays, and Windows for a
definition of screens.) Colormaps are a valuable resource in X and must be freed after use. Thisis done viathe call
XFreeCol ormap( Di spl ay *di splay, Colormap c);.

Applications can get the standard colormap from the X server viathe XGet St andar dCol or map() cal, and set it
viathe XSet St andar dCol or map() call. These are defined as

XCet St andar dCol or map( Di spl ay *di splay, Wndow dw ndow,

XSt andar dCol ormap *c, Atom property);

and

XSet St andar dCol or map( Di splay *di splay, Wndow dw ndow,

XSt andar dCol ormap *c, Atom property);

Once applications have a Col or map to work with, they have to follow two steps:

1. Define the colormap entries.

The property atom can take the values of RGB_BEST_MAP, RGB_CGRAY_MAP, or 2RGB_DEFAULT_VAP.
These are names of colormaps stored in the server. They are not colormaps in themselves.

2. Set the colormap for awindow viathe call
XSet W ndowCol ormap ( Display *display, Wndow dwi ndow, Colormap c );

For setting or allocating acolor in the Col or map, use the XCol or structure defined in <X/ Xl i b. h>.
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To see abright blue color, use the segment

XCol or col or;

color.red = 0;

color.blue = Oxffff;

col or.green = 0;

Then add the color to the Col or map using the call to the function:

XAl | ocCol or (Di spl ay *di spl ay,

W ndow dwi ndow,

XCol or *col or );

See Listing 34.17 for a sample function to set the color of a Widget.

Listing 34.17. Convenience function for getting colors.

/**

*** Conveni ence function to get colors

**/

Pi xel GetPixel( Wdget w, int r, int g, int b)
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Di spl ay *dpy;

i nt ScCr;

Col ormap cnp;

XCol or clr;

dpy Xt Di splay(w);

scr Def aul t Scr een(dpy) ;

cnp = Def aul t Col or map( dpy);

clr.red = (short)r;

clr.green = (short)g;

clr.blue = (short)b;

clr.flags = DoRed | DoGreen | DoBl ue;

/**
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*** Note that the default black pixel of the display and screen

*** g returned if the color could not be allocated.

**/

return( XAl | ocCol or (dpy, cnp, &l r) ? clr.pixel : Bl ackPixel (dpy, scr));

The default white and black pixels are defined as

Pi xel Bl ackPi xel ( Di splay *dpy, int screen);

Pi xel \WhitePixel ( D splay *dpy, int screen);

and will work with any screen as afallback.

Theindex (Pi xel ) returned by this function is not guaranteed to be the same every time the application runs. Thisis
because the colormap could be shared between applications requesting colors in different orders. Each entry is
alocated on a next-available-entry basis. Sometimes, if you overwrite an existing entry in a cell, you might actually
see achangein acompletely different application. So be careful.

Applications can query the RGB components of a color by calling the function

XQueryCol or ( Di splay *display, Colormap *cnp, Xcolor *clr);

For many colors at onetime, use

XQueryCol ors( Display *di splay, Colormp *cnp,

Xcol or *clr, i nt nunber);
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At this time the application can modify the RGB components. Then you can store them in the colormap with the call

XSt oreCol or ( Di splay *display, Colormap *cnp, XCol or *clr);

Recall that X11 has some strange names for colorsinthe/ usr/1i b/ r gb. t xt file. Applications can get the RGB
components of these names with acall to

XLookupCol or ( Di splay *display, Col ormap cnp,

char *name, XCol or *clr, XColor *exact);

The nameisthe string to search for inther gb. t xt file. Thereturned value cl r contains the next closest existing
entry in the colormap. The exact color entry contains the exact RGB definition intheentry inr gb. t xt . This
function does not allocate the color in the colormap. To do that, use the call

XAl | ocNanedCol or ( Di splay *di splay, Colormap cnp,

char *nane, Xcol or *clr, XColor *exact);

Pixmaps, Bitmaps, and Images

A Pixmap islike awindow, but is off-screen and therefore invisible to the user. Thisis usually the same depth of the
screen. Y ou create a Pixmap with the call

XCreat ePi xmap (Di splay *dp,

Dr awabl e dw,

unsi gned i nt w dth,

unsi gned i nt height,
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unsi gned i nt depth);

A drawable can be either a Window (on-screen) or a Pixmap (off-screen). Bitmaps are Pixmaps of a depth of one
pixel. Look in

[ usr/include/ X11/ bi t maps

for alisting of some of the standard bitmaps.

The way to copy Pixmaps from memory to the screen isviathe call to XCopyAr ea. The prototype for this call is

XCopyArea( Display dp,

Dr awabl e Src, Drawabl e Dst,

&C gc, int src_x, int src_y,

unsigned int width, unsigned int height,

int dst_x, int dst_y);

The caveat with this XCopy Ar ea isthat the depth of the Sr ¢ and Dst drawables have to be of the same depth. To
show a bitmap on a screen with depth greater than 1 pixel, you have to copy the bitmap one plane at atime. Thisis
done viathe call

XCopyPl ane( Display dp,

Drawabl e Src, Drawabl e Dst,

GC gc, int src_x, int src_y,

unsigned int w dth, unsigned int height,
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int dst_x, int dst_y, unsigned |ong plane);

where the plane specifies the bit plane to which this one-bit-deep bitmap must be copied. The actual operation is
largely dependent on the modes set in the GC.

For example, to show thefilesinthe/ usr/ i ncl ude/ bi t maps directory that have three defined values for a
samplefile caled gunby. h:

. gunby_bi t s = pointer to an array of character bits.
. gunby_hei ght and gunby_wi dt h =integer height and width.

First, create the bitmap from the data using the XCr eat eBi t mapFr onDat a() cal. To display this one-plane-
thick image, copy the image from this plane to plane 1 of the display. Y ou can actually copy to any planein the
window. A sample call could be set for copying from your Pixmap to the Widget's plane 1 in the following manner:

XCopyPl ane( Xt Di spl ay(w), yourPi xmap, XtW ndow(w), gc,

0,0, your_height, your_wdth, 0,0,1);

where it copies from the origin of the Pixmap to the origin of plane 1 of the window.

There are other functions for working with imagesin X. These include the capability to store device-dependent
images on disk and the Xpmformat.

Summary
This chapter covered the following topics:
. Thebasics of writing Motif applications
. The specia naming conventions in Motif and X
. Writing and compiling your first Motif application
. Anoverview of the Motif Widget hierarchy
. Working with various common Widgets

. Designing layouts
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. Creating pop-up menus and menu bars
. Creating simple dialog boxes

. How to use the mouse in event handling
. How tousecolorsin X

. How to draw lines and points

This chapter could easily expand into a book. (Please, do not tempt me!) | have only covered the basics of writing
Motif applications. However, given the vast number of toolsin Linux, you can see how you can port any existing
Motif application code to and from a Linux machine. Similarly, a Linux machine can also prove to be a good
development platform for developing Motif applications.
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. TIP
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« Summary

-35 -

XView Programming

by Kamran Husain
IN THISCHAPTER
. A Note About CDE
. Overview
. Requirements
. Frames
. Command Frames
. Setting Color on Frames
. Canvases
. Buttons
. ListItems
. ScaleBars
. Text Windows
. Whereto Go from Here
In this chapter you will learn how to program in an older, but still widely found, OPEN LOOK -based user

interface manager called XView. You will find this distribution helpful when you work with older code or
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when you port code from the OPEN LOOK style to Motif.

A Note About CDE

In March 1993, the Common Open Software Environment (COSE) committees adopted the Common
Desktop Environment (CDE). CDE is based on the Motif interface. Sun Microsystems Inc., the primary
developer of OPEN LOOK applications, agreed to conform to CDE as well. In short, this means that OPEN
LOOK interface-based applications will soon be out of style. However, applications with an OPEN LOOK
interface till exist and have to be ported to Motif eventually. A good knowledge of how OPEN LOOK
applications work will be very beneficial to you if you ever have to port old existing code to conform to
CDE.

Overview

To aprogrammer, the XView toolkit is an object-oriented toolkit. Think of XView objects as building
blocks from which the user can create complicated applications, and think of each block as part of a
package. Each package provides properties that you can modify to configure the object.

The XView toolkit consists of the objects shown in Figure 35.1. The subclasses are derived from the
classesto their left. For example, | con isasubclass of W ndow. Each classisaso referred to asa
package.

Some objects are visible and some are not. The visible objects provide the windows, scrollbars, and so on.
The invisible objects, such as the font, display, or server, provide frameworks that aid in the display or
layout of visible objects.

When you create an object, you get a handle to the object back from the XView libraries. Handles are
opaque pointers to structures. This means that you can pass information via functions to these objects via
their handles but you cannot see their structures directly.

The following functions enable you to manipulate all XView objects:

. XVv_init() Establishesthe connection to the server, initializes the notifier (message handler), and
loads the resource databases

. Xv_creat e() Createsan object

. Xv_destroy() Destroysan object

. Xv_find() Findsan object with given criteria; if not found, creates the object
. Xv_get () Getsan attribute value

. Xv_set () Setsan attribute value
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Figure 35.1. XView class hierarchy.

There are three categories of attributes: generic attributes apply to all objects; common attributes are shared
by some, but not all, objects; and specific attributes belong to one class of objects only. Attributes that are
specific to atype of object are prefixed with the name of the object; for example, FRAME_*, | CON_*,
MENU_*, and so on. Common and generic attributes are prefixed by XV_. For example, XV_HEI GHT
appliesto al objects, but FRANMVE_HEI GHT applies only to frame objects.

Each attribute may have different types of values. For example, the following code setsapanel item

panel item = (Panel item) xv_create( masterpanel, PANEL_CYCLE,

XV_HEl GHT, 100,
XV_W DTH, 50,
PANEL_LABEL_X, 100,
PANEL_LABEL_Y, 100,

PANEL_LABEL_STRI NG "Hel p",
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PANEL_CHO CE_STRI NGS, "About ... ",

"How to use Hel p",

"Search | ndex",

NULL,

NULL) ;

Note how the types of values are mixed in this function call. All the attributes except
PANEL_CHO CE_STRI NGS take asingle argument. The PANEL_CHO CE_STRI NGS attribute takes a
list of arguments. Thelist isterminated with a NULL value.

We will go over the details of each object in this chapter.

Requirements

To create an XView program you must link in the XView and OPENLOCK graphics library, which include
all the toolkit functions for you. Y ou will aso need the X11 library. The command line to use the gcc
compiler for asimple XView application is

$ gcc sanple.c -Ixview -lolgx -1X11 -0 sanple

This compile command relies on the fact that your libraries arelocated in/ usr /| i b or you have linksto
thislocation. The libraries are located in the/ usr / openw n directories.

See the sample makefilein Listing 35.1 that you can use with the applications in this chapter. Note that this
isnot afully functional makefile; you will have to modify it for your applications. The excerpt shownin
Listing 35.1 isfor theLl ST35_1. ¢ samplefilein this chapter.

Listing 35.1. Sample makefile for creating XView applications.
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CC= gcc

LI BPATH=/ usr/ openwi n/lib

| NCPATH=/ usr/ openwi n/i ncl ude

LI BS= -Ixview -l ol gx -1X11

LIST33_1: LIST33 1.c

$(CC) $< -1$(1 NCPATH) -L$(LIBPATH) $(LIBS)

LI ST33_2: LIST33 2.¢

$(CC) $< -1$(1 NCPATH) -L$(LIBPATH) $(LIBS)

LI ST33_3: LIST33_3.c

$(CC) $< -1$(1 NCPATH) -L$(LIBPATH) $(LIBS)
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LI ST33_4: LIST33_4.c

$(CC) $< -1$(I NCPATH) -L$(LIBPATH) $(LIBS) -0 $@

The- | xvi ewinLl BSreferstothel i bxvi ew. a library. Thel i bxvi ew. a library contains the code
for al the windows manipulation, and | i bol gx. a contains the OPENLOCK graphics library. The

i bX11. aisrequired by thel i bxvi ew. a library, and | i bol gx. a isrequired by thel i bxvi ew. a
library.

Header Files

The basic definitions you must use for XView are located in two files: xvi ew generi c. h and

xvi ew xvi ew. hiinthe/ usr/ openwi n/i ncl ude directory tree. The header files required by other
packages, such as FONT or FRAME, are declared in files of the same name as the package. For example, for
the FONT package you must use the xvi ew f ont . h header file. Y ou can include these files more than
once.

NOTE: In some source distributions, the filegeneri c. h isnot explicitly called out in the source
files. In order to compile source files under Linux, you will need thegeneri c. hfile.

Sample Application

Take alook at the simple application shown in Listing 35.2, which places a window with a Quit button on
it.

Listing 35.2. A simple application.

/ *

** A sanple programto show you how to present itens for

** gelection to the user.
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*/

#i ncl ude

#i ncl ude

#i ncl ude

#i ncl ude

#i ncl ude

<xvi ew/ generic. h>

<xvi ew xvi ew. h>

<xvi ew frane. h>

<xvi ew panel . h>

<xVi ew cns. h>

Frane frane;

#defi ne FORE O

#defi ne BACK 2

int main(int argc, char *argv[])
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Cns Cchs;

Panel panel;

void quit();

XV_init(XV_INIT_ARGC PTR ARGV, &argc, argv, NULL);

cns = (Crs ) xv_create((int)NULL, CM5, /* NULL -> use the default Frame*/

CMB_SI ZE, CMS_CONTROL_COLCRS + 4,

CMS_CONTROL_CMS, Tr ue,

CMS_NAMED_COLORS, "LightBlue", "Blue", "Red", "G een", NULL,

NULL) ;
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frame = (Frame)xv_create((int)NULL, FRANME,

FRAVE LABEL, argv[1],

XV_W DTH, 200,

XV_HEl GHT, 100,

NULL) ;

xv_set (frane,

W N CMS, cns,

W N_FOREGROUND COLOR, CMS_CONTROL_COLORS + FORE,

W N_BACKGROUND COLOR, CMS_CONTROL_COLORS + BACK,

NULL) ;

panel = (Panel)xv_create(frane, PANEL, NULL);
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(void) xv_create(panel, PANEL BUTTON

PANEL _LABEL_STRING "Quit",

PANEL_NOTI FY_PROC, qui t,

NULL) ;

xv_mai n_| oop(frane);

exit(0);

void quit()

xv_destroy_safe(frane);
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NOTE: At therisk of being too literal, don't forget to run the applications in this chapter from an X
terminal. The programs will not run without the X server. Additionally, you should run these
programs from the OPENL OOK window manager (ol vwn) to ensure proper operation and |ook-and-
fedl of these XView implementations

The output from this application is shown in Figure 35.2. There are several things that you should note
about this sample application.

. The XV toolkit isinitialized as soon as possible in the application with thexv_i ni t call.

. All attribute valuesto the xv_cr eat e() function call are terminated with a NULL parameter.

. The(Frane) castisusedtooverride the default returned valuefromxv_create().

. The<xvi ew generi c. h> header fileisused to get al the required definitions for thefile.
Initialization

Y ou should initialize the XView system as soon as possible in any application. Thexv_i ni t () call does
thisfor you. By default, xv_i ni t () usesthe DI SPLAY environment variable for you. By passing the

ar gc and ar gv values you can override the default values for the application from the command line.
Youcanusexv_init () only oncein an application; the librariesignore al other calls. Normally you'd
override the DI SPLAY variable if you wanted to display the window on a different machine.
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desired colors.

Figure 35.2. A sample XView application.

Y ou can use two types of parameters for the first argument toxv_i ni t () : XV_I NI T_ARGS, which
leavesthe ar gc and ar gv unchanged, or XV_I NI T_ARGC_PTR_ARGV, which modifiesar gc and
ar gv toremove al XView-specific arguments. With XV_I NI T_ARGS, you passar gc intoxv_i ni t
and with XV_I NI T_ARGC _PTR_ARGV you pass the address of ar gc toxv_i nit ().

Creating Objects

Thexv_cr eat e function is used to create all the objects in an application. The syntax for the
XV_creat e functionis

XV_obj ect xv_create(xv_object owner, xv_package pkg, void *attr)

where the owner is the parent of the object being created, and of type pkg given the attributes listed in
variable length arguments starting with at t r . Sometimes you can use a NULL value in place of the owner
parameter to indicate that the owner value can be substituted for screen or server as appropriate. However,
in some calls the owner parameter must point to avalid object, so the NULL value will generate an error.

The attributes for the newly created object inherit their behavior from their parents. The attributes can be
overridden by valuesincluded in the variable list specifiedinat tr.

The values of attributes are set in the following decreasing order of precedence:
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. Acaltoxv_set will override any other type of setting
. Any command-line arguments
. Vauesinthe. Xdef aul t s file
. Vauesinthe attributes of an xv_cr eat e call
. Window Manager defaults
Exiting an Application

The best way to get out of an XView application is to destroy the topmost object. Use the
xv_destroy_saf e() function cal, which waits for the destruction of all derived objects and cleans up
after itself. You can dsousexv_dest r oy() to get out immediately with the risk of not giving up system
resources but be able to exit very quickly. If you don't give up resources, they will not be freed for use by
any other applications in the system and will use up valuable memory space.

Frames

A frameisacontainer for other windows. A frame manages the geometry of subwindows that do not
overlap. Some examples include canvases, text windows, panels, and scrollbars. Y ou saw a base framein
the output of L1 ST35_2. c (refer to Figure 35.2 and Listing 35.2).

Frames enable you to specify three types of outputs on three areas. The topmost area is the name on the top
of the frame called the header. The bottom of the frame is divided into two sections; oneis left-justified and
the other is right-justified. Figure 35.3 shows the output from Listing 35.3, which shows you how to write
to these areas.

Listing 35.3. Header and footer frames.

/*

** Listing to show headers and footers.
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*/

#i ncl ude <xvi ew generic. h>

#i ncl ude <xvi ew xvi ew. h>

#i ncl ude <xvi ew frane. h>

#i ncl ude <xvi ew panel . h>

/*

*/

Frane frane;

/*
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*/

int main(int argc, char *argv[])

Panel panel;

void quit();

Xv_init(XV_INIT_ARGC PTR ARGV, &argc, argv, NULL);

frame = (Frame)xv_create((int)NULL, FRAME,

FRAVE_LABEL, "Title Here",

FRAME_SHOW FOOTER, TRUE

FRAVE_LEFT_FOOTER, "left side",

FRAVE_RI GHT _FOOTER, "right side",
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XV_W DTH, 200,

XV_HEI GHT, 100,

NULL) ;

panel = (Panel)xv_create(franme, PANEL, NULL);

(void) xv_create(panel, PANEL BUTTON

PANEL_LABEL_STRING "Quit",

PANEL_NOTI FY_PRCC, quit,

NULL) ;

xv_rmai n_| oop(frane);

exit(0);
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void quit()

xv_destroy_safe(frane);

right side

10/30Inx02.9iF (114}

Figure 35.3. Header and footer frames.

The parameters used to create these footers are shown in the following lines:

Frane frane;
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frame = (Franme) xv_create((int)NULL, FRAME,

FRAME_LABEL, "Title Here",

FRAVE_SHOW FOOTER, TRUE,

FRAVE_LEFT_FOOTER, "l eft side",

FRAVE_RI GHT_FOOTER, "right side",

XV_W DTH, 200,

XV_HEI GHT, 100,

NULL) ;

Y ou have to turn the footer display on with the FRAME_SHOW FOOTER attribute set to TRUE. The other
valuesin this call actually set the values of the header and footer.

Command Frames

Command frames are usually used to perform a quick function and then disappear. These frames are
usually pop-up frames like the pushpin dialog boxes you saw in Chapter 24, "OPEN LOOK and
OpenWindows." If the pushpin is pressed in, the dialog box remains "pinned"” to the screen; otherwise, the
dialog box will go away after the user performs the section.

Listing 35.4 shows you a program to create command frames.

Listing 35.4. Using command frames.

/*
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** Sanpl e Application to show command franes.

*/

#i ncl ude <xvi ew generic. h>

#i ncl ude <xvi ew xvi ew. h>

#i ncl ude <xvi ew frane. h>

#i ncl ude <xvi ew panel . h>

/*

** d obal Franes

*/

Frane frane;

Frame popup;
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/*

** Declare the used functions here

*/

voi d show greeting(Franme *fp);

int  show _popup();

int push_it();

void quit();

/*

** The main function
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*/

int main(int argc, char *argv[])

Panel panel;

Panel fpanel

/*

** |Initialize the toolkit

*/

Xv_init(XV_INT_ARGC PTR ARGV, &argc, argv, NULL);

/*

** Create top |level frane.
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*/

frame = (Franme)xv_create((int)NULL, FRAME,

FRAME_LABEL, "Title Here",

FRAME_SHOW FOOTER, TRUE,

FRAVE_LEFT_FOOTER, " Popup",

FRAME_RI GHT_FOOTER, argv[1],

XV_W DTH, 200,

XV_HEI GHT, 100,

NULL) ;

/*

** Create the popup Frane.

*/

popup = (Frane) xv_create(frame, FRAVME CMD,
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FRAME_LABEL, "Popup",

XV_W DTH, 100,

XV_HEI GHT, 100,

NULL) ;

/*

** Create panel for popup

*/

f panel = (Panel)xv_get (popup, FRAME_CMD PANEL, NULL) ;

/*

** Add buttons to popup

*/
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(void) xv_create(fpanel, PANEL_BUTTON,

PANEL_LABEL_STRING "G eet",

PANEL_NOTI FY_PRCC, show greeting,

NULL) ;

(void) xv_create(fpanel, PANEL_BUTTON,

PANEL_LABEL_STRI NG "Push Me",

PANEL_NOTI FY_PROC, push_it,

NULL) ;

/*

** Create panel

*/

panel = (Panel)xv_create(franme, PANEL, NULL);
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/*

** Add buttons to main application frame

*/

(voi d) xv_create(panel, PANEL BUTTON,

PANEL_LABEL_STRI NG "Hel | 0",

PANEL_NOTI FY_PROC, show popup,

NULL) ;

(void) xv_create(panel, PANEL_BUTTON,

PANEL_LABEL_STRING "Quit",

PANEL_NOTI FY_PROC, quit,

NULL) ;
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Xv_mai n_| oop(frane);

exit(0);

void quit()

xv_destroy_safe(frane);

voi d show_greeting(Franme *fp)

printf ("G eet you? How?\n");
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show _popup(Franme item Event *ev)

Xv_set (popup, XV_SHOW TRUE, NULL);

push it (Panel itemitem Event *ev)

int ret;

ret = (int)xv_get(popup, FRAVE CMD PI N STATE) ;
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if (ret == FRAME_CVD PIN_IN)

printf("Pin already in.. bye\n");

Xv_set (popup, XV_SHOW TRUE, NULL); /* refresh anyway */

el se

printf("Pin out.. pushing it in\n");

xv_set (popup, FRAVE CMD PI N STATE, FRAME CMD PIN IN, NULL);

Xv_set (popup, XV_SHOWN TRUE, NULL); /* refresh anyway */

The output from Listing 35.4 is shown in Figure 35.4.
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Figure 35.4. Using command frames.

Look at the important lines of the program in Listing 35.4 in detail. By examining these lines you will learn
the following:

. How to create pop-up menus
. How to add buttonsto a panel
. How to handle callback functions for xvi ew objects

There are two framesin this application: f r anme and popup. These frames are declared at the top of the
application with the statements

Frane frane;

Frame popup;

We a'so declared the following functions in this application:

. void show greeting(Franme *fp): Thisfunctionis called when the Greeting button is
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pressed.
. int show_popup(): Thisfunctionis called when the Hello button is pressed.
. int push_it(): Thisfunctionis called when the Push Me button is pressed.
. voi d quit(): Thisfunctionis called when the Quit button is pressed.

Themainxv_i ni t () andframe creation for the program isasin Listing 35.3. Let's concentrate on the
pop-up menu examples.

First, the pop-up frame is created with the following lines:

popup = (Frane) xv_create(frame, FRAVE CMD,

FRAVE_LABEL, "Popup",

XV_W DTH, 100,

XV_HEl GHT, 100,

NULL) ;

This call will create the pop-up frame with f r ane as the owner. The pop-up frameis not displayed
immediately. Y ou can create several pop-up frames this way and display them only when they are needed.

NOTE: Notethat if you do not set the XV_W DTH and XV_HEI GHT parameters for this
xv_creat e() cal, the pop-up screen will occupy the entire screen.

Next we create a panel for this pop-up with the call

f panel = (Panel)xv_get (popup, FRAME CVD PANEL, NULL);
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Then we add the Greet and Push Me buttons to this new f panel

which are shown next:

(void) xv_create(fpanel, PANEL BUTTON,

PANEL_LABEL_STRI NG "Greet",

PANEL_NOTI FY_PRCC, show_greeti ng,

NULL) ;

(void) xv_create(fpanel, PANEL BUTTON,

PANEL_LABEL_STRI NG "Push MW",

PANEL_NOTI FY_PROC, push it

NULL) ;

. Thisisdone by thexv_cr eat e calls,

At this point you are ready to create the main application frame, show it, and go into the main loop. The
important call that does thisis shown next. The function show_popup() isassigned to be called when

the Hello button is pressed.

(voi d) xv_create(panel, PANEL_ BUTTON,

PANEL_LABEL_STRI NG "Hell o",

PANEL_NOTI FY_PROC,  show_popup,
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NULL) ;

Now look at the functions that are called when each button is pressed. Theshow_gr eet i ng() function
simply prints out a string. (Y ou can use your imagination here for the contents of the string for your own
application.) Theshow_popup() function will usethe call tothexv_set () function to actualy make
the pop-up frame visible.

xv_set (popup, XV_SHOWN TRUE, NULL);

Now for the function that will emulate the behavior of pushing in the pin. Thisisthepush_it ()
function. The FRAME_CMD_PI N_STATE parameter requests the state of the pushpin on the dialog box.
The state for the pin is defined as FRAME_CVD_PI N_I Nif the pushpin is aready pushed in. Thisisthe
state for which you check. If the pushpin is not in this state, it is pushed in with the xv_set ( popup,
FRAVE_CVD _PI N_STATE, FRAME _CVD _PI N_I'N, NULL); function call.

TIP: A command frame has no resize corners by default. To turn these corners on, set
FRAME_SHOW RESI ZE CORNERS to TRUE.

Setting Colors on Frames

The colors on an XView frame object are defaulted to the QpenW ndows. W ndowCol or resource. This
resource isinherited by all subframes aswell. Y ou can override these colors with the CM S package. The
CMS packageiscreated by acall toxv_creat e():

cns = (Crs *) xv_create(parent, CM5, attrs, NULL);

A CMS can contain as many colors as are allowed in the largest color map you can create. Y ou can have
severa color maps referencing the same color; in fact, the system can share the location of colors between
two independent applications. For this reason, you should allocate all your colors once, at CM S cregtion, to
alocate al the colors in your color map to prevent another application from changing the colors you
absolutely need.

For example, to create a CM S with four named colors, you would use the following function call:
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cnms = (Crs *)xv_create(parent, CM5,

CVB_SI ZE, 4,

CMS_NAMED COLORS, "Violet", "Yellow', "Blue", "Orange",

NULL) ;

The CV5_SI ZE value asks for afour-entry color table that isindexed from O to 3, with the values of the
named colors" Vi ol et ", " Yel | ow', " Bl ue", and" Or ange" . The foreground color for aframeisthe
first indexed color inaCMS, and the background color for aframeisthe last indexed (n-1) color inaCMS.
Setting a CV5_SI ZE will give you either an error or amonochromatic display. Of course, to avoid runtime
errors you must know that the colors you just specified by name do existinthe/ usr/1i b/ rgb. t xt

file.

Listing 35.5 isan example of an application that sets the colors. Thiswill let you set the foreground and
background colors of aframe and al its children.

Listing 35.5. Using CMS.

#i ncl ude <xvi ew generic. h>

#i ncl ude <xvi ew xvi ew. h>

#i ncl ude <xvi ew frane. h>

#i ncl ude <xvi ew panel . h>

#i ncl ude <xvi ew cns. h>
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Frane frane;

#defi ne FORE 3

#defi ne BACK 0

int main(int argc, char *argv[])

Cns Cchns;

Panel panel;

void quit();

Xv_init(XV_IN T ARGC PTR ARGV, &argc, argv, NULL);
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cns = (Crs ) xv_create((int)NULL, CM5, /* NULL -> use the default Frane*/

CMB_SI ZE, CMS_CONTROL_COLCRS + 4,

CV5_CONTROL_CMS, Tr ue,

CMS_NAMED COLORS, "LightBlue", "Blue", "Red", "G een", NULL,

NULL) ;

frame = (Franme)xv_create((int)NULL, FRAME,

FRAVE LABEL, argv[1],

XV_W DTH, 200,

XV_HEI GHT, 100,

NULL) ;

xv_set (frane,

W N CMS, cns,
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W N_FOREGROUND_COLOR, CMS_CONTROL_COLORS + FORE,

W N_BACKGROUND_COLOR, CMS_CONTROL_COLORS + BACK,

NULL) ;

panel = (Panel)xv_create(franme, PANEL, NULL);

(void) xv_create(panel, PANEL BUTTON,

PANEL_LABEL_STRING "Quit",

PANEL_NOTI FY_PROC, quit,

NULL) ;

xv_mai n_| oop(frane);

exit(0);
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voi d quit()

xv_destroy_safe(frane);

TIP: You cannot use xv_get with the CM5_NAMED COLORS attribute.

CAUTION: Usexv_set () tooverride the colors on aframe. Any color requests on aframe at the
time of creation are overridden by values of the. Xdef aul t s resources values.

Canvases

A canvasisan XView object that is used to display items that are too large to fit on awindow. The
viewable portion of the image is seen through a viewport or view window of the object. Y ou can have
multiple views of the same data that is stored on a canvas by splitting each scrollable portion into two or

more views. The split views must all reside on the same canvas because you cannot have multiple views of
canvas data that are not on the same frame.

There are three components of a canvas object:
. The Paint window, which contains the actual painted data
. TheView window, which has the scrollbars but no painted data

. The canvas subwindow, which contains the union of the View window and Paint window
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Look at asimple examplein Listing 35.6 of how to use scrollbars and how to paint on a paint window. (|
have added line numbers for readability.)

Listing 35.6. Using canvases and scrollbars.

1 [ *
2 ** An exanple of a scrolled w ndow
3 */

4 #i ncl ude <X11/ Xl'i b. h>

5 #i ncl ude <xvi ew generic. h>

6 #i ncl ude <xvi ew xvi ew. h>

7 #i ncl ude <xvi ew frane. h>

8 #i ncl ude <xvi ew panel . h>

9 #i ncl ude <xvi ew canvas. h>
10 #i ncl ude <xvi ew scrol |l bar. h>
11 #i ncl ude <xvi ew xv_xrect. h>
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12

13

14

15

16

17

18

19

20

21

22

23

/*

** Declare our call back functions for this application.

*/

Frane frane;

voi d redraw( Canvas c, Xv_W ndow pw,

Xv_xrectlist *rp) ;

int main(int argc, char *argv[])

Canvas canvas;

Panel panel;

Scroll bar h_ s, v_s;

void quit();
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24 Xv_init(XV_IN T ARGC PTR ARGV, &argc, argv, NULL);

25 frame = (Frame)xv_create((int)NULL, FRAME,

26 FRAVE LABEL, argv[1],

27 XV_W DTH, 400,

28 XV_HEI GHT, 200,

29 (int)NULL) ;

30 | *

31 ** Create the canvas.

32 */

33 canvas = (Canvas) xv_create(frane, CANVAS,
34 CANVAS REPAI NT_PROC, redraw,
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35 CANVAS_X_PAI NT_W NDOW TRUE,
36 CANVAS_AUTO_SHRI NK, FALSE,

37 CANVAS_AUTO_EXPAND, TRUE,

38 CANVAS_W DTH, 500,

39 CANVAS_HEI GHT, 500,

40 XV_W DTH, 400,

41 XV_HEI GHT, 200,

42 NULL) ;

43 | *

44 ** Create the splittable scrollbars

45 */

46 h s = (Scroll bar)xv_create(canvas, SCROLLBAR,
47 SCROLLBAR_DI RECTI ON, SCROLLBAR_HORI ZONTAL,
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48 SCROLLBAR SPLI TTABLE, TRUE,

49 NULL) ;

50 v_s = (Scrollbar)xv_create(canvas, SCROLLBAR,
51 SCRCOLLBAR DI RECTI ON, SCROLLBAR VERTI CAL,

52 SCROLLBAR_SPLI TTABLE, TRUE,

53 NULL) ;

54 xv_mai n_| oop(frane);

55 exit(0);

56}

57 voi d redraw( Canvas ¢, Xv_W ndow pw, D splay *dp, Wndow xw n,
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58 Xv_xrectlist *rp)

59 {

60 GC gc;

61 int wd, ht;

62 int i;

63 int j;

64 int dx;

65 int dy;

66 gc = Defaul t GC(dp, DefaultScreen(dp));

67 wd = (int)xv_get(pw, XV_WDTH);
68 ht = (int)xv_get(pw, XV_HEl GHT);
69 dy = ht / 10;
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70 for (j =0; j < ht; j +=dy)

71 XDr awLi ne(dp, xwin, gc, j,0,j,ht);
72

73 dx = wd / 10;

74 for (i =0; i <wd; i += dx)

75 XDr awLi ne(dp, xwi n,gc, O,i,wd,i);
76 }

77 voi d quit()

78 {
79 xv_destroy_safe(frane);
80 }

Lines 33 through 42 create the canvas. The CANVAS _AUTO_EXPAND and CANVAS AUTO_SHRI NK
parameters maintain the relation of the canvas subwindow and the paint subwindow. These values default
to TRUE. When both values are TRUE, the canvas and paint subwindows will expand or shrink based on the
size of the window on which they are being displayed.
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Setting the CANVAS _AUTO_EXPAND value to TRUE enables the paint subwindow to expand larger than
the canvas subwindow. If the canvas subwindow expands to a bigger size than the paint subwindow, the
paint subwindow is expanded to at least that size aswell. If the canvas subwindow size shrinks, the paint
subwindow does not shrink because it is already at the same size or bigger than canvas subwindows at that
time.

Setting the CANVAS _AUTO_SHRI NK value to TRUE forces the canvas object to always confirm that the
paint subwindow's height and width are never greater than the canvas subwindow. In other words, the size
of the paint subwindow is aways changed to be at least the same or less than the size of the canvas
subwindow.

Y ou can explicitly set the size of the canvas window with the CANVAS W DTH and CANVAS_HEI GHT
parameters. (See lines 38 and 39.) These canvas dimensions can be greater than the viewing window
dimensions set with XV_W DTHand XV_HEI GHT (lines 40 and 41).

We have to add theinclude file <xvi ew/ scr ol | bar . h> to get the definitions for thescr ol | bar
package. These are created in lines 46 through 53. Note how we have to create two separate scrollbars, one
vertical and one horizontal.

The scrollbars in this example show how they can split to provide multiple, tiled views of the datain the
canvas window. To split aview, press the right mouse button on a scrollbar and you will be presented with
a pop-up menu. Choose the Split View option to split the view or the Join View option to join two views
together. You will not see aJoin View option if a scrollbar does not dissect aview.

Y ou can programmatically split a canvas view even if scrollbars are not present. Use the
OPENW N_SPLI T attributeinan xv_set () function call. For example:

XV_W ndow Xxv;

xv = (xv_w ndow) xv_get (canvas, OPENW N_NTH VI EW 0) ;

XVv_set (canvas,

OPENW N_SPLI T,

OPENW N_SPLI T_VI EW xv,
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OPENW N_SPLI T_DI RECTI ON,

OPENW N_SPLI T_HORI ZONTAL,

NULL) ;

TIP: You may want to group your xv_set () function callsinto distinct logical callsto set each
type of parameter instead of one long convoluted list of parametersto onexv_set () function.
Splitting the code into these groups makes the code easier to read and debug.

Note that only OPENW N_* types of attributes are allowed inthexv_set () call with the

OPENW N_SPLI T parameter. Do not mix other types of attributes. To get the first view you can use a
value of 0 to the OPENW N_NTH_VI EWparameter. For the next view, use 1, and so on. To get an idea of
how many views there are for this canvas use the call

i nt nunber;

nunber = (int)xv_get(canvas, OPENW N_NVI EW5) ;

To get the paint window to do your own drawing, perhaps in response to other user input, you can use the
xVv_get () function to get the paint window. For example:

XV_W ndow xv_pai nt;

xv_paint = (xv_w ndow) xv_get (canvas, CANVAS VI EW PAI NT, null);

Listing 35.6 shows how to use the standard Xl i b function calls to draw on the canvas. (See Figure 35.5.)
You must use theincludefile<X/ Xl i b. h> for al the definitions and declarations. The XDr awii ne
function used in this example is somewhat simple. However, this example shows you how to set up your
Graphics Context and use the standard XDr awLi ne function to draw a grid. Y ou can use other X drawing
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functionsjust as easily.

ol
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warnirgi paszing arg 1 of “wv_create” makes integer From pointer wit

Figure 35.5. The scrolled window example.

Buttons

A button item enables a user to select an action. Several types of buttons are available to you asa
programmer. Figure 35.6 shows how various buttons are used.

Four distinct examples are shown in Figure 35.6:
. TheMenu Itemisshownas"Y/N/Q."
. The 1 of N choiceitems from four items.
. TheM of N choice of items from three items to match others.
. Choosing viafour checkboxes.

The listing for generating Figure 35.6 is shown in Listing 35.7. We will go over thislisting in detail.
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Figure 35.6. Using buttons.
Listing 35.7. Using menus, buttons, and choices.

/*

** A sanpler of sone of the choices to present to a user

*/

#i ncl ude <xvi ew generic. h>

#i ncl ude <xvi ew xvi ew. h>

#i ncl ude <xvi ew frane. h>
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#i ncl ude <xvi ew panel . h>

#i ncl ude <xvi ew opennenu. h>

Frane frane;

i nt nmenuHandl er( Menu item Menu_item sel ection);

int selected( Panel _itemitem Event *ev);

void quit();

int main(int argc, char *argv[])

{
Rect *rt;
Rect *qrt;

Panel panel;

Panel quitbtn;
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Panel oneN;

Panel manyN;

Panel chooser;

Menu nenul;

Xv_init(XV_INT_ARGC PTR ARGV, &argc, argv, NULL);

frame = (Frame)xv_create((int)NULL, FRAME,

FRAME_LABEL, argv[1],

XV_W DTH, 400,

XV_HEI GHT, 200,

NULL) ;
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panel = (Panel)xv_create(franme, PANEL, NULL);

quitbtn = (Panel ) xv_creat e(panel, PANEL_ BUTTON

PANEL_LABEL_STRING "Quit",

PANEL_NOTI FY_PROC, quit,

XV X, 20,

NULL) ;

menul = (Menu) xv_create((int)NULL, MENU

MENU_STRI NGS, "Yes", "No", "Mybe", "Bye", NULL,

MENU NOTI FY_PROC, nenuHandl er,

NULL) ;
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Xv_create (panel, PANEL_BUTTON,

PANEL_LABEL_STRI NG "Y/ N @',

PANEL_| TEM_MENU, nenul,

PANEL_NOTI FY_PRCC, sel ected,

NULL) ;

grt = (Rect *) xv_get(quitbtn, XV_RECT);

oneN = (Panel) xv_create(panel, PANEL_ CHO CE,

PANEL LABEL_STRING "1 of N',

PANEL_CHOl CE_STRI NGS,

"extra", "large", "medium', "small", NULL,
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XV_X, 20,

XV_Y, rect_botton(qrt) + 20,

NULL) ;

rt = (Rect *) xv_get(oneN, XV_RECT);

manyN = (Panel ) xv_create(panel, PANEL_ CHO CE,

PANEL_LABEL_STRING "M of N',

PANEL_CHOl CE_STRI NGS,

"tomato", "celery", "carrot" , NULL,

PANEL_CHOOSE_ONE, FALSE,

XV X, 20,

XV_Y, rect_bottonm(rt) + 20,

NULL) ;
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rt = (Rect *) xv_get(manyN, XV_RECT);

chooser = (Panel) xv_create(panel, PANEL_ CHECK BOX,

PANEL_LAYCQUT, PANEL_HORI ZONTAL,

PANEL_LABEL_STRI NG "Extras",

PANEL_CHO CE_STRI NGS,

"fries", "potato", "Q potatoe", "salad" , NULL,

PANEL CHOOSE ONE, FALSE, /* Let "emhave it all */

XV_X, 20,

XV_Y, rect_bottom(rt) + 20,

NULL) ;

xv_mai n_| oop(frane);
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exit(0);

/*

** This function is called when you select an item

*/

int selected( Panel itemitem Event *ev)

printf(" 9% .. \n ", xv_get(item PANEL_LABEL_STRI NG));

/*

** This function handles the nenu selection item

** Shows you how to exit via nenu itemtoo.
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*/

i nt menuHandl er(Menu item Menu_itemthing)

printf("% .. \n", xv_get(thing, MENU STRI NG ) ;

if (!'strcnp((char *)xv_get(thing, MVENU STRING, "Bye")) quit();

/*

** Make a clean exit.

*/

void quit()

xv_destroy_safe(frane);
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Take alook at the part where the "Y/N/Q" menu button was created. First we created the menu items on the
menu as menul. Note that we did not display all of the choices in the menu, just its header.

menul = (Menu) xv_create(NULL, MENU,

MENU_STRI NGS, "Yes", "No", "Maybe", "Bye", NULL,

MENU _NOTI FY_PROC, nenuHandl er,

NULL) ;

Then we created the panel button that will house this menu with the following lines:

Xv_create (panel, PANEL_BUTTON,

PANEL_LABEL_STRI NG "Y/ N Q',

PANEL_| TEM MENU, nenul,

PANEL_NOTI FY_PROCC, sel ect ed,

NULL) ;
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That was it. Now you can click the right button on the "Y/N/Q" button to get the selection items as a pull-
down menu. If you click the left button, the first item in the menu item will be displayed momentarily and
selected. Two functions are assigned as callbacks in the previous code segments:

. menuHandl er () : Thisfunction will show on your terminal the menu item selected.

. sel ect ed() : Thisfunction merely displays the menu item string. Y ou could just as easily display
another menu or other items instead of this simple example.

Now look at the example for the "1 of N" selection. As the name of thisitem suggests, you can choose only
one of agiven number of items. Thisis called an exclusive selection.

The following lines are used to create this exclusive selection item:

oneN = (Panel) xv_create(panel, PANEL_ CHO CE,

PANEL_LABEL_STRING "1 of N',

PANEL_CHO CE_STRI NGS,

"extra", "large", "nmedium', "small", NULL,

XV X, 20,

XV_Y, rect _bottonm(qrt) + 20,

NULL) ;

Note how we used the core classs XV_X and XV_Y attributes to position this box below the Quit button.
We got the position as arectangle (t ypedef Rect ) of the Quit button viathe xv_get call given the
XV_RECT attribute:

grt = (Rect *) xv_get(quitbtn, XV_RECT);
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The position given by XV_X and XV_Y was relative to the top-left position of the panel. This given position
is known as absolute positioning because we are using hard-coded numbers to position items.

NOTE: To position items generally we can use two functions: xv_r ow() and xv_col (). These
functions use the W N_ROW GAP and W N_COLUMN_GAP to set the spaces between the items. The
following example shows you how to position twelve items on a panel:

#define ROW 3

#define COL 4

extern char *name[ROW][COL];
inti,j;

for (i =0; i < ROW; i++)

for (j =0;j < COL; j++)

{

xv_create(panel, PANEL_BUTTON,
XV_X, xv_col(panel j),

XV_Y, xv_row(panedl,i),

PANEL LABEL_STRING, namg[i][j],
NULL);

}

All items presented in thislist are shown with the NULL-terminated list passed in with the

PANEL CHO CE_STRI NGS attribute. The default function of PANEL _CHO CE isto enable only one
selection. To get more than one selection if you have alist of choices, you can follow the same procedure
you used for the exclusive selection panel. The difference between 1 of M and M of N liesin setting the
value of the PANEL _CHOOSE ONE to FALSE. This usage creates the M of N items shown in the
following lines:

manyN = (Panel) xv_create(panel, PANEL_CHO CE,

PANEL_LABEL_STRING "M of N',

PANEL_CHO CE_STRI NGS,

"tomato", "celery", "carrot" , NULL,
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PANEL_CHOOSE_ONE, FALSE,

XV_X, 20,

XV_Y, rect_bottom(rt) + 20,

NULL) ;

With 1 of M, we use the XV_RECT call to position this choice of many item’s button on the screen.

Finally, this example showed you how to use check boxes to create the input items shown for our (United
States) ex-vice president's choices of aside order. Checkboxes are always non- exclusive. The text to do
thisis shown in the following lines:

chooser = (Panel) xv_create(panel, PANEL CHECK BOX,

PANEL_LAYQUT, PANEL_HORI ZONTAL,

PANEL_LABEL_STRI NG "Extras",

PANEL_CHO CE_STRI NGS,

"fries", "potato", "Q potatoe”, "salad" , NULL,

XV X, 20,

XV_Y, rect_bottonm(rt) + 20,

NULL) ;
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This set of checkboxes was aso positioned to align withtheqv_get andrect _bott on{() cals.

List Items

Usethe PANEL LI ST attribute to show lists of items. An example is shown in Figure 35.7. The
corresponding listing is shown in Listing 35.8. Lists enable you to insert text (and graphics as glyphs) in
them. Y ou can have duplicatesin alist. If you do not want to allow duplicates, set the

PANEL_LI ST_I NSERT_DUPLI CATE to FALSE.

| Virtual Deskty

24/8 Bit Algorithms

o[ visual schnauzer |

coteat |
[Tortviow |

T | T
| toad || save |
|_info_|

irate 'fhome/kamran/book linux/ch30/301nx06.9if" (14€ HULL}: break:
ative” . MLL)Y bresk:

Dbl Size MEI HULLY: bresh:
axsize | Halfsize | a3 | o o] e

Figure 35.7. Using lists to display data.

Listing 35.8. Using lists to display data.

/*

** Using Lists

*/
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#i ncl ude

#i ncl ude

#i ncl ude

#i ncl ude

<xvi ew/ generic. h>

<xXVi ew xvi ew. h>

<xvi ew frane. h>

<xvi ew panel . h>

Frane frane;

int main(int argc, char *argv[])

Panel panel;

void quit();
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Xv_init(XV_I NI T_ARGC PTR_ARGV, &argc, argv, NULL);

frame = (Franme)xv_create((int)NULL, FRAME,

FRAVE_LABEL, argv[1],

XV_W DTH, 200,

XV_HEl GHT, 100,

NULL) ;

panel = (Panel)xv_create(franme, PANEL, NULL);

(void) xv_create(panel, PANEL_BUTTON

PANEL_LABEL_STRING "Quit",

PANEL_NOTI FY_PROC, quit,

NULL) ;
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(void) xv_create(panel, PANEL LI ST,

PANEL_LI ST_STRI NGS,

"Busi ness", "Econom cs", "History",

"Literature", "TonFool ery", "NMath",

"Computer Sci.", "Engineering”, NULL,

NULL) ;

xv_mai n_| oop(frane);

exit(0);
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voi d quit()

xv_destroy_safe(frane);

Listsare ordered from 0 and up, so the first row is 0, the second row is 1, and so on. To delete the rows 7
through 9 from along list, usethe xv_set function:

xv_set(list_item

PANEL_LI ST_DELETE_ROW5, 6, 3

NULL) ;

In the preceding example you are requesting that 3 rows be deleted starting from row index number 6
(which isthe seventh row). All other rows are adjusted upward after these rows are del eted.

Toinsert itemsinto thislist you can use PANEL LI ST_| NSERT and PANEL_ LI ST_STRI NGcals. If
you wanted to replace the third row with a string pointed to by a pointer called buf f er , you would use the
following function call:

xv_set(list _item

PANEL_ LI ST_DELETE, 2,

PANEL_LI ST_I NSERT, 2,
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PANEL_LI ST_STRI NG, buffer,

NULL) ;

The PANEL__NOTI FY_PROC function for alist is called when an item is selected, deselected, added, or
deleted. The prototype for thisfunction call is

I'istCallBack(
Panel item item
char *string,
Xv_opagque client data,
Panel |ist_op op,
Event *event,
i nt row ;

Thei t emisthe panel list itself in thisfunction call. Thest ri ng isthe label for the row, or NULL if no
item is defined in the list for the row. The opaque cl i ent _dat a isauser-specified value specified at list
creation time with the PANEL LI ST_CLI ENT_DATA parameter. For example, theline

PANEL_LI ST_CLI ENT_DATA, 2, "Hello",
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will assignthevalueof cl i ent _dat a to 2 for the row with the string " Hel | 0" init. Each
cl i ent _dat a value must be assigned one line at atime.

The op parameter can be one of the following values:

PANEL LI ST_OP_SELECT when therow is selected

PANEL LI ST_OP_DESELECT when the row is deselected

PANEL LI ST_OP_VALI DATE when anew row is added

PANEL_LI ST_OP_DELETE when the row has been deleted

Y ou can take action based on the value of the op parameter in one handy function or have this function call
other functions. For example, the following pseudocode illustrates how you could handle the op parameter:

switch (op)

case

br eak;

case

br eak;

case

br eak;

case

PANEL LI ST_OP_SELECT: sel ect Handl er () ;

PANEL LI ST _OP_DESELECT: unSel ect Handl er () ;

PANEL_LI ST_OP_VALI DATE: addRowHandl er () ;

PANEL LI ST _OP_DELETE: del et eRowHandl er () ;
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br eak;

Scale Bars

Now look at how you create slider bars so the user can set the value of avariable. An example of this
application is shown in Figure 35.8 and a corresponding listing is given in Listing 35.9.

Listing 35.9. Using slider control.

#i ncl ude <xvi ew generic. h>

#i ncl ude <xvi ew xvi ew. h>

#i ncl ude <xvi ew frane. h>

#i ncl ude <xvi ew panel . h>

Frame frane;

Panel item stati onNane;

voi d display_setting(Panel _item int value, Event *ev);
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int main(int argc, char *argv[])

Panel panel;

Panel item slider;

void quit();

XV_init(XV_INIT_ARGC PTR ARGV, &argc, argv, NULL);

frame = (Frame)xv_create((int)NULL, FRAME,

FRAME_LABEL, argv[1],

XV_W DTH, 400,

XV_HEI GHT, 100,

NULL) ;
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panel = (Panel)xv_create(frane, PANEL,

PANEL_LAYQUT, PANEL_VERTI CAL,

NULL) ;

(void) xv_create(panel, PANEL BUTTON

PANEL_LABEL_STRING "Quit",

PANEL_NOTI FY_PROC, qui t,

NULL) ;

slider = xv_create (panel, PANEL_SLI DER

PANEL_LABEL_STRING "Radio Station",

PANEL_M N_VALUE, 88,

PANEL_MAX_VALUE, 108,

PANEL NOTI FY_PRCC, display_setting,
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PANEL_VALUE, 99,

PANEL_NOTI FY_LEVEL, PANEL_ALL, /* not just at the end */

PANEL_SHOW RANGE, TRUE,

PANEL_TI CKS, 10,

PANEL_SLI DER W DTH, 100,

NULL) ;

stati onNane = xv_create(panel, PANEL_MESSAGE,

PANEL_LABEL_STRI NG, "sanpl e",

NULL) ;

xv_mai n_| oop(frane);

exit(0);
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void quit()

xv_destroy_safe(frane);

/*

** This function is called when the slider value is changed.

*/

voi d display_setting(Panel itemitem int value, Event *ev)

swi tch (val ue)
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case 89: xv_set(stationNane,

PANEL_LABEL_STRI NG "d assical ", NULL);

case 91: xv_set(stati onNane,

PANEL_LABEL_STRI NG "I ndustrial", NULL);

case 93: xv_set(stationNane,

br eak;

br eak;

PANEL LABEL_ STRI NG "Country", NULL); break;

case 95: xv_set(stati onNane,

PANEL_LABEL_STRI NG, "Soft Rock", NULL);
case 101: xv_set(stationNane,
PANEL LABEL STRING "Roll N Roll"™, NULL);

case 104: xv_set(stati onNane,

PANEL_LABEL_STRI NG, " Pop", NULL); break;

case 107: xv_set (stationNane,

PANEL_LABEL_STRI NG "Al ternative", NULL);

file:///J:/tutorials.ru/slack/ch35.htm (74 of 84) [12/12/02 13:19:06]

br eak;

br eak;

br eak;



Slackware Linux Unleashed 3rd. Edition

defaul t: xv_set(stati onNaneg,

PANEL_LABEL_STRI NG "bzzz", NULL); break; }

Quit)

Radio Station 8}, B8 u’_j-- 108

Industrial

Figure 35.8. Using dliders.

To create adlider, assign the PANEL_SLI DER valuetothexv_cr eat e() function call. How the dlider is
used and displayed is governed by the following attributes:
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. PANEL_M N_VALUE and PANEL_MAX_VALUE: The range of values that this slider can take.
These values have to be integers. For the examplein this book we used 88 and 108.

. PANEL SHOW RANGE: Setsthe dslider to show the value of the ranges allowed for the selection.

. PANEL_NOTI FY_LEVEL: Can be set to one of two values. PANEL _ALL if the callback procedure
is called while the dider is moving, or PANEL_ DONE only when the pointer button is rel eased.

. PANEL_DI RECTI ON: Can be used to set the orientation of the slider to either horizontal or vertical.

. PANEL_TI CKS: The number of ticksthat show on the display. Set it to O if you do not want ticksto
be shown. The number of ticksis adjusted as you size the slider. Y ou fix the width of the slider by
setting the PANEL_SLI DER_W DTHto 100 (refer to List- ing 35.8).

Y ou can edit the selection value by clicking it and using the keyboard. This value will change the location
of the dider as soon as you press the Enter key. Error values will be ignored.

Note how a message label displays the station name as the slider is being moved. To set the value of this
label, make acall toxv_set () and givethe attribute PANEL _LABEL STRI NGastring value. For
example, if the alue of the slider is 89, you can set the messageto " Cl assi cal ", asshowninthe
following lines:

case 89: xv_set(stationNane,

PANEL_LABEL_STRI NG "C assical ", NULL); break;

TIP: You can create a gauge by using the PANEL _ GAUGE package instead of PANEL_SLI DER.
The dimensions of the gauge are set by the PANEL _ GAUGE_W DTH and PANEL _ GAUGE_HEI GHT
attributes. A user cannot change the value of the slider on a gauge because a gauge can be used only
as afeedback item.

Text Windows

XView has alot of options for displaying data. This section will cover only afew portions of this feature.
Please refer to the man pagesfor Text in/ usr/ openwi n/ man. Let's get started with some of the basics,
though. A sample application is shown in Listing 35.10, and its corresponding output is shown in Figure
35.9.

Listing 35.10. Using text items.
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#i ncl ude <xvi ew generic. h>

#i ncl ude <xvi ew xvi ew. h>

#i ncl ude <xvi ew frane. h>

#i ncl ude <xvi ew panel . h>

Frane frane;

int main(int argc, char *argv[])

Panel panel;

void quit();

Xv_init(XV_INT_ARGC PTR ARGV, &argc, argv, NULL);
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frame = (Franme)xv_create((int)NULL, FRAME,

FRAME_LABEL, argv[1],

XV_W DTH, 300,

XV_HEI GHT, 300,

NULL) ;

panel = (Panel)xv_create(frame, PANEL, NULL);

(void) xv_create(panel, PANEL_BUTTOCN,

PANEL_LABEL_STRING "Quit",

PANEL_NOTI FY_PROC, quit,

NULL) ;
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Xv_creat e(panel, PANEL_ TEXT,

PANEL_LABEL_STRI NG "Single",

PANEL_VALUE, "Single Line of Text",

NULL) ;

Xv_creat e(panel, PANEL_MJLTI LI NE_TEXT,

PANEL_LABEL_STRING "Ml ti",

PANEL_DI SPLAY_ROWS, 3,

PANEL_VALUE_DI SPLAY_LENGTH, 30,

PANEL_VALUE, "Multiple Lines of Text

in this exanple \

This is a line 1\

This is a line 2\

This is a line 3\
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of sonme |long string”,

NULL) ;

xv_mai n_| oop(frane);

exit(0);

void quit()

xv_destroy _safe(framne);

We created a single panel text entry item with the following lines by using the PANEL_ TEXT package:

Xv_creat e(panel, PANEL TEXT,
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PANEL_LABEL_STRING "Singl e"

PANEL_VALUE, "Single Line of Text",

NULL) ;

| Virtual naslmjaj o

Quik )

- p&ajﬁm__sﬁ Single Single Line of Text
PANEL _DISPLAY
PAbEL_WiLE_D1sq{ Multl [MuTtipTe Lines of Text
PAREL WAL

EamEEEEEEE
=D T
T

in this example
in.mis axample

in thiz exssple %
in thiz sxasple %

I0Inn06.a1f [

30Inx07.91f

TM.E. Cot all 11 desired colers,

Figure 35.9. Using text items.

If the PANEL _LAYCQUT valueis set to PANEL _VERTI CAL, the valueis placed below the label. The
default is PANEL _HORI ZONTAL. The number of charactersis set with

PANEL_VALUE_ DI SPLAY_LENGTH. Thisvaue should not be less than 4. (Thisis not in the listing and
isonly for your information.)

If you want the user to enter private data such as password information, you can set the
PANEL_MASK CHAR value to something like an asterisk. This setting displays an asterisk for each
character that the user typesin. The value of the text remains what the user typed in.

Y ou can have notification procedures for four types of input for atext item with the
PANEL_NOTI FY_LEVEL. (See Table 35.1.)
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Table 35.1. Notification procedures.

Notification Action to take on input

PANEL_NONE Never inform this package.

PANEL _NON_PRI NTABLE On each non-printable character.

PANEL _SPECI FI ED If the input character isfound in a string specified by the attribute
PANEL_NOTI FY_STRI NG

PANEL_ ALL On all charactersinput.

Y ou can also have multiple lines of text on adisplay. A sample of thisis shown in Listing 35.10. Look at
the following excerpted lines:

Xv_creat e(panel, PANEL MJILTI LI NE TEXT,

PANEL_LABEL_STRI NG, "Ml ti",

PANEL_DI SPLAY ROAB, 3,

PANEL_VALUE_DI SPLAY_LENGTH, 30,

PANEL VALUE, "Multiple Lines of Text \

in this exanpl e\

This is a line 1\

This is a |line 2\

This is a line 3\

of sonme long string”,
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NULL) ;

The PANEL_MULTI LI NE_TEXT package can have the following attributes set for it:\
PANEL_ DI SPLAY_ROWS sets the number of lines that the viewing window will display

PANEL VALUE DI SPLAY_LENGTH s the number of characters wide you want the display to be

Where to Go from Here

This chapter isavery brief introduction to the XView packages available under Linux. In this section you
have learned alittle about putting user interface items together on a panel. Y ou should now have enough
knowledge to start creating your own interfaces in XView. There are several other locations for getting
more information about XView under Linux.

The following are XView packages for Linux:

. xv32exnp. Perhaps the most important example for the newbie. This package contains the
examples for XView that demonstrate the Slingshot and UIT extensions, which are libraries that
make it much easier to program a user interface under X.

. Xv32_a. This package contains static libraries for developing XView applications (version 3.2).
Thisisrequired if compiling XView appswiththe- g or - st at i ¢ flagsfor debugging.

. Xv32_saandxv32_so. These are shared libraries for your compiled programs.
. XVi nc. Theinclude files you use when you are compiling XView programs.

. xvol 32. Configuration files, programs, and other documentation for the OPEN LOOK Window
Manager, ol wm

. xvnmenus. Menus and help filesfor ol wm

Some cool binariesto look for inthe/ usr/ openwi n/ bi n directory are wor kman, which enables you
to play music CDs on your CD player; pr ops, for setting window parameters; and per f net er for
performance metering.

Look inthe/ usr/ openw n/ man directory for al the man pages for the XView package. The
[ usr/ openw n/i ncl ude file contains valuable information about some of the structures used by
XView.

Summary
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Y ou use objectsto build XView applications. Each object is a class and is referred to as a package. Each
package has attributes that can have values. Attributes can be shared among other objects, be common to a
few objects only, or be specific to one object.

Y ou can retrieve an attribute's values by calling xv_get () and set avalue by calling xv_set . An
attribute may be assigned more than one value. Each attribute can have a different type of value attached to
it.

Y ou can use standard Xl i b function calls to perform drawing operations. This gives you tremendous
flexibility in rendering your custom graphics on screens and XView packages.

The XView packages enable you to create and place objects on panels. Y ou can place these objects using
absolute positioning from the upper-left corner of a panel, relative to other objects, or in row/column order.

Thexv_creat e() call passesthe type of object as a parameter to create XView objects. Y ou can set
other attributes by passing a NULL-terminated list to xv_cr eat e() . Default attribute values that are not
explicitly set by xv_cr eat e() areinherited from the object's parent.
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Summary

by Rick McMullin
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. The Workspace Option
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. The Projects Option

. The Utilities Option

. The Goodies Option

. The Games & Demos Option
. Editing in Browsers

. Using the Inspector

. nUsing the Debugger
This chapter describes the SmallTalk/X (ST/X), afairly complete implementation of the Small Talk-80 programming
environment. Anyone who has used Small Talk-80 or any other version of SmallTalk will be impressed with this freely
available implementation. In this chapter we will see

« What SmallTak/X is

. Howtoinstall SmallTalk/X

. How to invoke Small Talk/X

. How to get around in SmallTalk/X

This chapter gives you an overview of the SmallTalk/X application. After reading the chapter you should be familiar with the
facilities that SmallTalk/X provides and be able to navigate your way through the SmallTalk/X user interface.

What Is SmallTalk/X?

When describing SmallTalk/X, it is probably appropriate to start with a description of SmallTak itself. SmallTalk is an object-
oriented programming language that has been a continuing devel opment project at ParcPlace Systems since the early 1970s.
Although it was not the first object-oriented language, it was the first object-oriented language to gain wide use in the industry.

SmallTalk has been around for about 15 years now but it was not until recently that it started to become popular. Many
universities now teach a Small Talk course as part of their standard computer science curriculum, and many companies have
seen the value that SmallTalk adds in terms of quick development.

SmallTalk/X was developed by Claus Gittinger and was first released in 1988. It is almost identical to the SmallTalk 80
implementation of the Small Talk language. SmallTalk/X comes complete with an application launcher, several different
browsers for browsing through the Small Talk class hierarchy, and a very powerful debugging utility. The unique aspect of
SmallTalk/X isthat it can aso behave as a SmallTalk-to-C trandlation utility. Thisis avery useful feature because this means
that you will be able to combine the speed of development that SmallTalk provides with the speed of execution that C
provides.

How to Install SmallTalk/X

Beforeinstalling Small Talk/X, you must first retrieve it fromsunsi t e. unc. edu inthe
/ pub/ Li nux/ devel /I ang/ smal | t al kx directory. Once there, you will find the following files:
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. COPYRI GHT Asthe filename suggests, thisis the Small Talk/X copyright information document.

. | NDEX Provides alist of filesin the directory.

« LI CENSE The distribution license for SmallTalk/X.

. READIVE Contains a brief discription of how to get SmallTalk/X running.

. bi t maps. t ar. Z Contains sample graphics that can be used to dress up the visual appeal of your programs.
. doc. t ar. Z The documentation set for Small Talk/X. This package also includes several demos.

. exe.tar. Z Theexecutable archive. Although thisisreally the only file you need to download to get SmallTalk/X up
and running, installing the bitmap, documentation, goodies, and source filesis also highly recommended.

. goodi es. t ar. Z Various extras thrown in for your enjoyment.
. source. tar. Z Support and library files needed to get the most out of SmallTalk/X.
Toinstal SmallTak/X, perform the following stepsasr oot .

1. Create adirectory caled/ usr/l ocal /1i b/smal | tal k.

2. Copy thefollowing filesintothe/ usr/ 1 ocal /| i b/ smal | t al k directory.
bitmaps.tar.Z

doc.tar.Z

exetar.Z

goodies.tar.Z

source.tar.Z

3. Uncompress and unt ar these files by entering the following commands:
uncompress *.Z

tar -xf bitmaps.tar

tar -xf doc.tar

tar -xf exe.tar

tar -xf goodies.tar

tar -xf source.tar

4. You can now delete al of thet ar files by typing the following command:
rm -f * tar

5. Findly, create the following links:
In /usr/i486-linuxaout/lib/libX11.s0.3.1.0 /usr/lib/libX 11.50.3
In /usr/i486-linuxaout/lib/libXt.s0.3.1.0 /ust/lib/libXt.s0.3

The SmallTalk/X program should now be installed and ready to go.

NOTE: If you do not have write accessto the/ usr/ | ocal / | i b directory, install SmallTalk/X in some other
directory by following the same steps listed above. If you do this you must set the SMALLTALK LI BDI Rvariableto
be equal to the new directory.

Invoking SmallTalk/X
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Y ou invoke SmallTalk/X by typing

smal | t al k

in an Xterm window. When ST/X starts, it checksto seeif thereisan image file for it to use. If it cannot find an image file, it
usesafilecaledsmal | t al k. r ¢ to set up the default behavior for your environment. The image file that is loaded by default
iscaled st . i ng, and contains a snapshot of what your ST/X environment looked like the last time you exited. This alows
you to resume exactly where you left off. Y ou can save a snapshot under any name with the extension . i ng. To invoke ST/X
with an image other than st . i ng, type the following command at the prompt:

smal I talk -i naneof | mage.ing

Getting Around in ST/X

Once ST/X isinvoked, two windows or views will appear. The Transcript view and the Launcher menu. The Transcript view is
shown in Figure 36.1.

Hlcopyrignt (¢) 1988-94 by Claus Gittinger

*oe Rastricted use: hé
i+ This program may be used for education only. *++
iees Plansg read the files COPYRICHT and LINCEMSE #++

#»+ for more details. R

Figure 36.1.The Transcript view.
The Transcript is the console where relevant systems information is shown. The Launcher menu is shown in Figure 36.2.

The Launcher allows access to the tools you will need to program your application. Table 36.1 gives the options available from
the Launcher and a brief description of each.

file:///J:/tutorials.ru/slack/ch36.htm (4 of 21) [12/12/02 13:19:10]



Slackware Linux Unleashed 3rd. Edition

.$‘3?

w.-?'.-

i i

RIS
e
St

ﬁﬁ&%aa ”

S
S

Figure 36.2. The Launcher menu.

Option
Browsers
Workspace
File Browser

and directories.

Projects
Utilities
Goodies
Games &

Demos
info & help
snapshot

exit

Table 36.1. The Launcher menu options.

Description

The pull-right menu of this option gives you access to browsers, senders, and implementors.
This option brings up aworkspace view.

This browser allows inspection and manipulation of files

This option allows you to choose an existing or new project.
This contains tools specific to your programming needs.
This contains other non-programming related tools.

This contains some sample programs and games to play.

This contains topics that give you help and information on the ST/X environment and programming in
SmallTalk.

This option takes a snapshot of your present ST/X environment and asks for the name of the image file you
wish to store the snapshot in.

This option alows you to exit ST/X immediately or exit and save a snapshot of the current environment.

The following sections describe most of these options in more detail.

The Browsers Option

The Browsers option in the Launcher menu gives you access to different browsers or editors that let you read and manipul ate
classes, methods, changes, senders, and implementors. The suboptions available are

. System Browser

. Class Hierarchy Browser
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. Implementors

. Senders

. Changes Browser

. Directory Browser
Each of these suboptions will be discussed in detail in this section.

The System Browser

The standard System Browser contains five subviews:

. Classcategory list

. Classlist

. Method category list

. Method list

. Codeview

The System Browser is shown in Figure 36.3.

Figure 36.3. The System Browser.

Within the ST/X system, classes are assigned to a category. A category is simply an attribute used for grouping classes to make
them easier to handle. To select a class category, click on the name of the category in the class category list. Thisisthe
leftmost section of the top half of the System Browser. Thiswill display, in the classlist subview, al classes belonging to that
category. The class list subview is the second section from the far left of the system browser. Y ou can also select one of two
special categories: * al | *, which selectsal classes and lists them alphabetically; and * hi er ar chy *, which listsal
classesin atree by inheritance.

If you select aclassin the classlist, all method categories for that class will be displayed in the method category list, whichis
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the second section from the right in the top half of the System Browser. Like class categories, method categories are simply for
grouping methods according to their function. When you select a method category, al methods in that category are shownin
the method list view in the far right section of the browser. The special * al | * category will show al methodsin
aphabetical order. Selecting a method from the method list will show the corresponding method's source code in the code view
which is the bottom half of the System Browser.

The browser enables you to change either a class or its metaclass. There are two toggle buttons, class and instance, in the same
section of the browser asthe classlist view. Instance, which is the default, makes the changes affect the class. Selecting class
makes the changes affect the metaclass. A pop-up menu is available in each view by pressing the middle or menu mouse button
while the pointer isin that view. The pop-up menu available in the class category view is shown in Figure 36.4, and the
purpose of each function is shownin Table 36.2.

Figure 36.4. The class category pop-up menu.

Table 36.2. Class category pop-up menu functions.

Function Description
fileQut Saves all classesin the currently selected class category into one source file named
cl assCat egory. st
fileCQut each Saves all classes but puts each classinto a separate file called cl assNane. st
print Qut Sends a printed representation of all classes selected to the printer including the method source code
printQut protocol Sendsaprotocol-only representation of al classesin the category to the printer without the
method's source code
spawn Starts a class category browser without a class category list on the currently selected class category
spawn cl ass Starts afull class browser which allows you to edit al code for the selected classin one view
updat e Rescans all classes in the system and updates the lists shown
find class Pops up adialog box to enter the name of a class you want to search for and have displayed
renane Renames a category and changes the category attribute of all classesin the currently selected class
category
renove Removes al classes and subclasses in the current class category

The class list pop-up menu appears when you press the menu mouse button with the pointer in the classlist view. The
functions available from this menu are shown in Figure 36.5 and are explained in Table 36.3.
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Figure 36.5. The classlist pop-up menu.

Function
fileQut
pri nt Qut

pri nt Qut
pr ot ocol

spawn
spawn

hi erar chy
hi erar chy
definition
conment

cl ass
i nstvars

vari abl e
sear ch

new cl ass

Table 36.3. Class list pop-up menu functions.

Description
Saves the source code of the currently selected classin afile named cl assNane. st .
Sends the source code of the currently selected class to the printer.

Sends a protocol description of the currently selected class to the printer. The output will contain the class
description, class comment, and the classes' protocol and method comments.

Starts a class browser on the currently selected class.
Starts a browser on all subclasses of the currently selected class.

Shows the hierarchy of the currently selected classin the code view.

Shows the class definition in the code view and allows you to change the class definition.
Shows the class comment in the code view and allows you to edit it.

Shows the class-instance variables for the selected class and allows you to edit them.

Provides a search facility to find different variable references and all methods referencing the searched-for
variable.

Allows you to create a new class using as atemplate the currently selected class.

new subcl ass Same as new class but it will create a subclass of the currently selected class.

renane

Changes the name of the currently selected class.

r enove Removes the currently selected class and al of its subclasses. The method category pop-up menu appears when you
press the menu mouse button while the pointer is in the method category view. The functions available from this menu are
shown in Figure 36.6 and explained in Table 36.4.
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Figure 36.6. The method category pop-up menu.

Function
fileQut

print Qut
spawn
spawn
cat egory

find nmet hod
here

find nmet hod
new cat egory

copy
cat egory

create
access
nmet hods

renane
renove

Table 36.4. Method category pop-up menu functions.

Description

Saves the source code of the currently selected method category in afile named cl assNane-
cat egory. st

Sends the source code of the currently selected method category to the printer
Starts a method category browser on the currently selected method category of the currently selected class
Starts a browser on all methods of the class which have the same category as the currently selected one

Searches for the method that implements a specified selector

Searches in the class hierarchy for the first class implementing the selector you specify in the dialog box
Enables you to add a new category to the list
Enables you to copy all methods in a class category to the currently selected class

Creates methods to access instance variables

Renames the currently selected method category

Removes al methods in the currently selected class that are members of the currently selected method
category

The method list pop-up menu appears when you press the menu mouse button while the pointer isin the method list view. The
functions available from this menu are shown in Figure 36.7 and explained in Table 36.5.
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Figure 36.7. The method list pop- up menu.

Table 36.5. Method list pop-up menu functions.

[Function Decription

|f il eCut |Savesthe currently selected method in afile named cl assNane- sel ect or . st
|pr i nt Qut |Sends the source code of the currently selected method to the printer

'spawn Starts abrowser for editing this method

sender s Starts anew browser on all methods sending a specific message

|i mpl ement or s |Starts anew browser on all methods implementing a specific message

gl obal s Starts a new browser on all methods that are accessing aglobal that is either a global variable or a symboal,
aswell as all methods sending a corresponding message

| ocal Same assender s but limits the search to the current class and its subclasses
senders

|new met hod |Enab|es you to create a new method from atemplate in the code view

change Enables you to change the category of the selected method
cat egory
renove \Removes the currently selected method

When you add or remove instance variables to or from a system class description and accept (that is, save the changes), the
system creates a new class instead of changing the old one. The original class till exists to give existing instances of the class a
valid class even though it is no longer accessible by name. After the change, you can no longer edit the old class.

NOTE: It isrecommended that you don't change the definition of system classes but only private ones. It is safer to use
thecopy cat egory function to copy an existing class and its methods to a new class and modify the new class. This
is especialy important for classes which are used by the system itself since changes can lead to problemsin the
operation of the ST/X environment.

The code view isthe lower half of the System Browser. It is here that you can modify the class or instance definitions as well
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as methods. The pop-up menu for this areais the edit menu that appearsin every text editing view in ST/X. The functionsin
this menu are discussed in the "Editing in Browsers" section of this chapter.

The Class Hierarchy Browser
When the Class Hierarchy Browser is selected, adialog box appears which asks for the name of class. If you enter avalid
class, the Class Hierarchy Browser appears for that class. Thisis the same as the System Browser except thereis no class

category list since thisisfor one specific class. The pop-up menus for each of the four subviews are the same as in the System
Browser.

Implementors

When the Implementors option is selected, a dialog box appears which asks for a selector. A selector is the name of the type of
operation a message requests of its receiver.

If you enter avalid selector, an Implementors view will be displayed. This view is similar to the one shown in Figure 36.8.

ne]ect
“add the argument, anObject to the receiver”

jn|

n := contents at:newObject ifAbsent:[0].
contents at:newObject put:(n + 1).
* newlbject

Figure 36.8. The Implementors view.

The Implementors view contains alist of the methods that implement the method specified by the selector. The pop-up menu
for the top half of the Implementor view is the same as the pop-up menu for the method list subview which was discussed
earlier in the section "The System Browser."

Senders

When the Senders option is selected, a dialog box appears that asks for a selector. If you enter avalid selector, then a Senders
view will be displayed. This view is similar to the one shown in Figure 36.9.
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Figure 36.9. Senders view.

The Senders view contains a list of the methods that send the sel ected message. The pop-up menu for the top half of the
Senders view is the same as the pop-up menu for the method list subview which was discussed in the section "The System

Browser."

The Changes Browser

Each time you make a change to either the class hierarchy or to amethod, ST/X writes arecord to achanges file. The
Changes Browser enables you to inspect and manipulate the changes file. There are two subviews in the Changes Browser;
the change list and the contents view. The change list gives alist of all changesin chronological order. A sample Changes
Browser is shown in Figure 36.10.

;'ai;gﬂai.;uhélaa;:#Eiliﬁgualﬂihlﬁ#.
instanceVariableNames: "theObject elenents fieldDescription’
classVariablaNamas: **

poolDictionaries: "’
category: ‘ Views-DialogBoxea’

Figure 36.10. The Changes Browser.

To display achange, select one of the changes from the change list. The change browser then displays the contents of the
change in the contents view.

The pop-up menu for the change list has the functions described in Table 36.6.

Table 36.6. The Change list pop-up menu.
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Function Description
apply change Applies the currently selected change.
apply to end Applies al the changes from the currently selected change to the end of the changesfile.

apply all Appliesall the changesin thefile.
changes
del ete Deletes the currently selected change from the list.

del ete to end Deletesall changesfrom the currently selected change to the end of the file.
del et e changes Deletesall changes affecting the same class as the currently selected

for

this class to changeto theend of the changesfile.

end

del ete all Deletes al changesin the file for the same class as the currently selected change.

changes

updat e Rereads the changesfile.

conpr ess Compresses the change list and removes multiple changes of a method and leaves the most recent
change compared to current.

version Compares a method's source code in a change with the current version of the method and outputs a

message in the Transcript view.
make a change Appendsthe change to the end of the patches file which will be run and automatically applied at ST/X
pat ch startup.
updat e Thisfunction is not currently implemented.
sourcefile
from change

wri t eback Writes the change list back to the changef i | e changesfile. All delete/compress operations
performed in the Change Browser will not affect the changes file unless this operation is performed.

The Change Browser can be used to recover from a system crash by reapplying all changes that were made after the last
snapshot entry.

NOTE: To control the size of the changesfile, it isagood ideato apply a compress periodically. Thiswill remove all
old changes for a method leaving the newest one.

Directory Browser

When you select the Directory Browser option, a browser with five subviewsis displayed. The top half of the browser displays
the current directory and all subdirectories and files contained in it. If you select adirectory, it is expanded in the next section
to the right across the top half of the browser. If you select afile, the contents of the file are displayed in the lower half of the
Browser. The pop-up menu for the directory area has only two functions:

. up--Moves up to the directory above the one selected

. got o directory--Enablesyou to go to a specified directory

The content view has the same edit menu as all the other text editors and is discussed in the "Editing in Browsers" section, later
in this chapter. A typical Directory Browser is shown in Figure 36.11.

file://1J3:/tutorials.ru/slack/ch36.htm (13 of 21) [12/12/02 13:19:10]



Slackware Linux Unleashed 3rd. Edition

COPYRIGHT [c) 1989 Claus Gittinger
All Rights Reserved

Thia softwars is furnished undsr a licenss and may be usod

; unl'{uin accordance with the terms of thak license and with the

| inclurion of the above copyright notice,  This software may not

i be provided or othervise made available to. of used by, any
other person. He titls to or ownership of the software is
hereshy transferred,

= ugnil'.ude subclass: #hhaolutsTine
i instanceVarisbleNames: ' secondslov secondsHi”

Figure 36.11. The Directory Browser.

The Workspace Option

The Workspace option displays a view from which you can enter and compile SmallTalk code. The Workspace is usually used
as atesting area or scratch pad when coding. Y ou can use it to test your SmallTalk code before building it into the code library
using the System Browser code view.

The File Browser Option

The File Browser gives you the ability to inspect and manipulate files and directories. The File Browser is shown in Figure
36.12.

Figure 36.12. The File Browser.

It consists of four subviews that are described in Table 36.7.
Table 36.7. The File Browser subviews.

Subview Purpose
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Eizl abel Shows the name of the current directory
;:I(;adpattern Allows a search pattern to be entered for choosing files for the file list
filelist Shows alist of file and directory names

contentsview Shows the contents of a selected file

To ingpect the contents of afile, double-click the left mouse button on the name of the filein thefilelist. To change
directories, double-click on the directory name. Directory names are always shown in thefile list.

Y ou can use the file pattern field to display the list of files matching the specified pattern. The default is* , which shows all
files. The search pattern can be changed by moving the pointer to the field, editing the pattern, and then pressing enter or
choosing accept from the file pattern pop-up menu.

Asin the other browsers we have discussed, each subview has a pop-up menu that is activated by the menu mouse button. The
path-label pop-up menu is shown in Figure 36.13.

copy path

change directory ...
change to home-directory

Figure 36.13. The path-label pop-up menu.

The functions available in this menu are described in Table 36.8.

Table 36.8. The path-label pop-up menu functions.

Function Purpose

copy path Copies the current pathname into the cut and paste buffer

change directory Opensadiaog box to enter the name of the directory you want to change to
change to hone-di r Changesthefilelist to your home directory

Thefilelist pop-up menu is shown in Figure 36.14.

The functions available in this menu are described in Table 36.9.
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Figure 36.14. Thefilelist pop-up menu.

Function
spawn

get contents
show i nfo

show full info

fileln

updat e

Table 36.9. Thefilelist pop-up menu functions.

Purpose
Starts another file browser on the current directory or the directory selected in thefilelist.
Shows the contents of the currently selected file in the contents view.

Displays aview with type, size, access, and owner information for the currently selected file or
directory.

Displays the same as above with more details such as the last access, last modification date,
and time.

L oads the selected file into the system by reading and evaluating Small Talk expressions from
it.
Rereads the directory and updates the file list.

execut e uni x command Allows execution of any UNIX command through a pop-up box.

renmove
rename
di splay long I|ist
show all files

create directory
create file

Removes the selected file(s) or directory(s).
Renames the selected file.

Showsfileinformation in the filelist. This option toggleswith di spl ay short
which is the default.

Displays all the filesincluding hidden files. This option toggleswith hi de hi dden fil es,
which is the default.

Creates anew directory.
Createsanew file.

list,

The pop-up menu for the contents view is the same edit menu as the other text editors and is discussed in the "Editing in
Browsers' section of this chapter.

file://1J3:/tutorials.ru/slack/ch36.htm (16 of 21) [12/12/02 13:19:10]



Slackware Linux Unleashed 3rd. Edition

The Projects Option

The Projects option of the Launcher menu enables you to create a new project or select a previously created project. When the
new pr oj ect function is selected, a new project is automatically created for you and the new project object appears on your
screen. If you select thesel ect proj ect function, adialog box appears with alist of existing projects from which to
choose. Simply select a project and it will be loaded in to the environment.

The Utilities Option

The Utilities option provides 13 tools that assist you in programming in the ST/X environment. Table 36.10 gives you a brief
description of each tool.

Table 36.10. The Utilities option tools.

Utility Description

Transcript Opens the Transcript view.

Window tree Displays a graphical tree representation of the window hierarchy of al windows that are active or in wait
state at the time it was requested.

Classtree Displays a graphical tree representation of the class hierarchy of the system.

Event monitor Displays a view that monitors events.

Process monitor ~ Displays aview that gives information about all currently active or waiting processes. This information
changes as the state of the processes change.

Memory monitor  Displays a graph that tells you the present memory usage and changes as the memory usage changes.

Memory usage Displays atable of the classes and the number of instances of each, average size, bytes, and percentage of
memory used by each.

Collect Garbage  Runs a Generation Scavenge algorithm to collect short term objects and destroy them. If an object
survives long enough, it is moved to an area of memory where it remains until the user requests its

collection.
Collect Garbage & Same as Collect Garbage but also compresses to recover space.
compress
Fullscreen Takes a picture of the screen and asks you for aname of afilewitha. ti f f extension in which to save
hardcopy the image.
Screen area Same as Fullscreen hardcopy but for only a specific area of the screen.
hardcopy
View hardcopy Same as Fullscreen hardcopy but for one specific view only.
ScreenSaver Enables you to choose from one of three different screen saversto use in the ST/X environment.

The Goodies Option

The Goodies option of the Launcher menu provides a pull-right menu of six different tools that are useful at any time, not just
when you program in SmallTalk. The Goodies are described in Table 36.11.

Table 36.11. The Goodies.

Tool Description
C ock Displays an analog clock in a square with atoggle for the second hand.
Round d ock Sameasthe clock but it's round and remains visible when it is minimized.

Directory Displays a pictoria representation of files and directories. A folder represents a directory and a document is
Vi ew afile
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Mai | Tool A tool for managing electronic mail.
News Tool A repository for news, information, and documents.
Draw Tool A fairly comprehensive tool for drawing diagrams, charts, pictures, and so on.

The Games & Demos Option

Contained in the pull-right menu of this option are games for your enjoyment and example applications that may be useful. The
Games & Demos option menu is shown in Figure 36.15.

GL—mtatB!g m

7 GL-rotating cube
GL-rotating tetra -
GL-light around spim-rn
GL-teapat :

E GL-Iogn -

Figure 36.15. The Games & Demos option menu.

Editing in Browsers

All views that show text allow the usual editing functions of that text through a pop-up menu. The functions availablein this
menu are described in Table 36.12.

Table 36.12. Editing functions.

Function Description

agai n Repeats the last edit.

copy Copies the selected text.

cut Cuts the selected text out of thefile.
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past e Pastes the text that was copied or cut prior to choosing the paste option to the current position of the pointer.

accept Once you have completed editing, you must use this option to save the changes to the file; otherwise, the
changes will not be written to the file.

dol t Evaluates the highlighted text.

printlt Prints a representation of the result of the evaluation at the current cursor position.

i nspect |t Invokesthe Inspector view on the result.

search. .. Enablesyou to search for aspecific string.

goto... Enables you to move to a specific location in the file.

font... Enables you to change the font of the file.

i ndent ... Enablesyou to change theindenting of thefile.

save as... Enablesyou to savethefile under adifferent name.

print Prints thefile.

To select or highlight text, press the left mouse button over the first character and move the mouse (while pressing the mouse
button) to the end of the text you wish to select and then release the mouse button. If you press the left mouse button again, the
highlighting is removed and you can select something else.

To scroll through the text, use the scroll bars on the left of the view. By clicking the mouse below or above the thumb, the text

scrolls one page for every click. If you press the Shift key at the same time as you click, the text scrolls to the position of the
pointer in the scroll bar. Thisis useful for scrolling rapidly through long documents.

Using the Inspector
The inspector enables you to inspect an object. It consists of two subviews, one showing the names of the object's instance
variables and the other showing the value of the selected instance variable. Y ou can start an inspector by using the

i nspect |t function on the edit menu or by sending one of the following messages to an object:

anObj ect i nspect

or

anObj ect basi cl nspect

Thebasi cl nspect command will open ageneral inspector that shows instance variables as they are physically present in
the object. Thei nspect command is redefined in some classes to open an inspector showing the logical contents of the
object.

Using the Debugger

The debugger is displayed whenever an error occursin your SmallTalk code. It shows you where the error occurred and how
the system got there. The debugger runsin one of three modes. nor mal , nodal , andi nspecti ng.

When in normal mode and an error occursin a process, which is not the event handler process, the debugger will start up on

top of the erroneous process. This blocks all interaction with the affected process and its views. Other views are still active and
respond as usual.
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When an error occurs in the Small Talk event handler process, the debugger starts in modal mode. While amodal debugger is
active, you cannot interact with any other view.

The inspecting mode can be entered from the ProcessMonitor by the pop-up menu and allows inspection of the state of other
processes. But since the debugged process may continue to run, it is only possible to inspect a snapshot of the affected process.

The debugger contains four subviews:

The Context Walkback List shows the context chain that led to the error.

. The Method Source View shows the method that caused the error.
. The Receiver Inspector allows inspection of the receiver of the selected message.
. The Context Inspector provides information about the arguments and local variables of this context.

The debugger is shown in Figure 36.16.

Figure 36.16. The debugger.

The functions that are common to each view appear as a set of buttons below the Context Walkback List. These functions are
described in Table 36.13.

Table 36.13. The debugger function buttons.

Button Description

continue Continues execution

term nate Terminates the erroneous process
abort Aborts the current activity if possible

st ep (single step) Lets the process continue execution until the next send is executed in the currently selected context
send (single send) Lets the process continue execution for one message send

return Continues execution as if the selected context returned

restart Continues execution by restarting the selected context

The Walkback subview has a pop-up menu with the functions described in Table 36.14.
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Table 36.14. Walkback subview pop-up menu function.

Function Description
exit Leaves ST/X without saving an image
smal | tal k

show nobre  Shows 50 more contexts of the Walkback

br eakpoi nt s Not yet available

trace Not yet available
on/ of f

trace step Notyetavailable

A minidebugger is entered if an error occurs within the debugger itself. Thisis aline-by-line debugger that allows limited
debugging without the use of a graphical user interface. It is controlled by entering commands in the Xterm window where
ST/X was started. If you type ? at the mi ni Debugger prompt, you will get alist of commands that are available for usein

this stripped-down debugger.

Summary

This chapter introduced you to the Small Talk environment that is provided by the SmallTalk/X application. If you are
interested in learning how to program using SmallTalk and do not have access to one of the commercial versions of SmallTalk,
then SmallTalk/X is perfect for you. Not only does Small Talk/X come with al the tools and programming aids that were talked
about in this chapter, but it also comes with many examples and some fairly complete documentation that will make learning

SmallTalk easier for you.
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Mathematics on Linux

by Kamran Husain
IN THIS CHAPTER
. Scilab
. Pari
. Using LISP-STAT
. A Last Note

This book has dealt with many issues regarding the tools available for Linux. Now, let's
look at some of the mathematics tools for Linux. Specifically, we will work with tools for
doing mathe-matical and statistical applications under Linux. One such tool we will be
working with is Scilab, an interactive math and graphics package. Another tool for
symbolic math is Pari. For statistical operations using LISP choose LISP-STAT.
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Hopefully, this chapter will give you a comfortable alternative to writing applications in
languages other than FORTRAN on Linux. (The FORTRAN compileriscaledf 77.)

Scilab

The Scilab application is developed by the Institut National de Recherche de Informatique
et en Automatique (INRIA) in France. Although this application is not as formidable as
MATLAB, acommercial product with more bells and whistles, Scilab is still powerful
enough to provide decent graphics and solutions to math problems.

With Scilab you can do matrix multiplication, plot graphs, and so on. Using its built-in
functions, Scilab enables you to write your own functions. With its toolbox, you can build
your own signal-processing functions in addition to those provided by Scilab.

Added to all itsfeatures, the help file is quite voluminous. If you want to find out how to
do amath problem with Scilab, you will probably find it in the docs. Added to the good
documentation are sample programs to get you started.

Where to Get Scilab

Now that you are probably interested in Scilab, you will want to know where to get it.
Scilab isfree viathe Internet. The primary siteisft p. i nri a. f r, and the directory for
thisisin| NRI A/ Pr oj ect s/ Met a2/ Sci | ab. Look for the zipped file with the latest
date. Each zipped file is complete in itself. Mirror sitesinclude sunsi t e. unc. edu and
tsx-11. mt. edu.

Thefileyou arelooking foriscaled sci | ab-2. 1. 1-1i nux. tar. gz. Initsunzipped
form, thefileisabout 17MB in size. After utarring thisfile, you will have a directory
calledsci | ab- 2. 1. 1 with all related files and accessories.

After you haveinstalled it, go to the bin subdirectory and modify the Sci | ab shell script
file. Replace the assignment of the SCI variable with the path to the location of your
Sci | ab files. For example, in my case | set the valueto

SCl ="/ hone/ khusai n/ scil ab-2.1. 1"
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NOTE: If Scilab does not show up in color the first time you invoke it, try
*cust om zation: -col or inyour. Xdef aul t s file. Don't forget to run
xrdb . Xdef aul t s to enforce the change.

The prompt for Scilab is- - >. Y ou will see responses to your commands immediately
below where you type in entries.

A healthy example of how to use Scilab would probably be beneficial. Let's see how to
declare values:

-->x=1.0

This sets x equal to 1.0. To declare an array, use square brackets:

-->x=[1 2 3]

1., 2. 3. !

See Figure 37.1 to see what it looks like on your screen.
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[ Domos | [Touit | [ ka1l |[ Help |[ Metanst ||

Your Henu 1

! Set (Creoate} Hindou 1 Raize {Crsate} Hindow

e+ Ji=1|

Copyright (C) 1985-95 INRIA

|Startup execution:
loading initial environment

o = {1 2 3]

L L .|
! 2 B i o

__}D

—

Figure 37.1. The main screen for Scilab.

To declare alarge array you can use indices of the form [start: end]. Use a semicolon at the

end of the line to indicate that you really do not want Scilab to echo the results back to

you. So the statement

-->x=[ 1: 100];

declares x as avector of values from 1 to 100 and does not display the contents of x back

to you. If you want to give staggered values of x, you can use an increment operator in the

form[start:increnment: stop]. So, this statement declares x to contain five odd

numbersfrom 1:

-->x=[1: 2: 10]
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1. 3. 5. 7. 9. |

Let'stry an example of a simple matrix multiplication problem of ax=b. First declare the a
matrix, separating all the rows with semicolons. If you do not use semicolons, the valuesin
matrix a will be interpreted as a 25x1 vector instead of a 5x5 matrix.

-->a=[ 11000, 11100, 01110, 00111, 0001 1]

Then declare X as a vector.

-->X=[ 13579 ]
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1. 3. 5. 7. 9. |

To get the dimensions right for the multiplication, you have to use the single quote
operator (') to get the transpose of X. Then put the results of the multiplication of a and X
transposeinto b.

-->p=a * X
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Theresults look right. In fact, Scilab displayed the dimensions correctly too, since the
results of the multiplication are a matrix of size 5x1.

More Information on Scilab

The documentation for the Scilab applicationisinthedoc/ i nt r o directory where you
installed Scilab. It contains a PostScript document called i nt r 0. ps which contains the
user's manual titled Introduction to Scilab. Take time to read this manual carefully.

For alist of all the available functionsin Scilab, you can look inthe man/ LaTex- doc
directory for a PostScript file called Docu. ps. (Yes, the file names are cryptic!) Print this
file for ahandy paper list of all the available functions. All these functions are still
accessible from the help buttons in the front panel.

Pari

The Pari package is useful for doing symbolic mathematical operations. Its primary
features include an arbitrary precision calculator, its own programming facilities, and
interfacesto C libraries.

Where to Get Pari

To get Pari, usethe FTP sitemegr ez. mat h. u- bor deaux. f r, and from the

/ pub/ pari / uni x directory get thegpl i nux. t ar. gz file. The binaries may not
work with alater version of Linux because the binaries are built with older versions of
shared libraries. If you have a newer version of Linux than the one supported by Pari,
either you can edit the sources yourself or wait until the authors of Pari catch up. Sorry.

With the version of Linux on the CD-ROM at the back of this book, you need to compile
your own version of Pari. The sourcefilesareinthepari -1. 39. 03. tar. gz file. The
sourcet ar file unpacksinto three directories: sr ¢, doc, and sanpl es. You will find
the samples very useful indeed.

To compile the sources, run the Makenakef i | e command inthesr ¢ directory. When
creating this version, remove the definition of the option - DULONG_NOT_DEFI NED from
the CFLAGS macro in the newly created Makef i | e. Then type nake at the prompt. Be
prepared to wait awhile for this package to compile.

file:///J:/tutorials.ru/slack/ch37.htm (7 of 15) [12/12/02 13:19:11]



Slackware Linux Unleashed 3rd. Edition

Running Pari
After you have installed the source files for Pari, type gp at the console prompt. Y our
prompt will be a question mark (?). Start by typing simple arithmetic expressions at this
prompt. Y ou should be rewarded with answers immediately. Let's look at the following
sample session:

? 4*8

%d=32

? 4/ 7*5/ 6

%@2=10/ 21

The answer was returned to us in fractions. To get real numbers, introduce just one real
number in the equation. Y ou will then get the answer as areal number. The percent signs
identify the returned line numbers.

? 4.0/7 * 5/6

%3=0.476190476190476190476190

To set the precision in number of digits, you usethe ?\ pr eci si on command. The
maximum number of digitsis 315,623, alarge number for just about all users. For a
modest precision of 10 digitsto the right of the decimal point, use this:

?\ preci si on=10
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? 4.0/ 7*5/ 6

%1=0. 476190047

Y ou can even work with expressions, as shown in the following example:

? (x+2)*(x+3)

¥o=x"2+5* Xx+6

Y ou can assign values to variables to get the correct answer from evaluating an expression:

? x=3

%=3

? eval (%)

% =60

Thisis not where the power of Pari ends, though. Y ou can factor numbers, solve
differential equations, and even factor polynomials. The FTP site for Pari contains a wealth
of information and samples. Seenegr ez. mat h. u- bor deaux. fr . Also, thedocs
directory contains samples and the manual to help you get started.
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Using LISP-STAT

For statistical computing, consider using LISP-STAT. Written by Luke Tierney at the
University of Minnesota, LISP-STAT isavery powerful, interactive, object-oriented LISP
package.

Where to Get LISP-STAT
The LISP-STAT package isavailablefromft p. st at . umm. edu inthe
/ pub/ x| i spst at directory. Get the latest t ar file version you can--currently,
xlispstat-3-44.tar. gz.Inorderto build thisfile you need thedl| d library for
Linux. Thisdl d library isfoundint sx- 11. m t . edu inthe
[ pub/ I'i nux/ binaries/|ibs drectoryasdl d-3. 2. 5. bin.tar. gz.Instal this
dl d library inthe/ | i b directory first.

Running xlispstat

At the command prompt in an Xterm, type x| i spst at . You will be presented with a>
prompt. Type commands at this prompt. For example, to multiply two matrices together,
use the following command:

> (def a (matrix (3 3) (257123112)))

> (def b (matrix (3 1) (45 6)))

> (matnult a b)
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#2A((75.0) (32.0) (21))

Thevariablesin LISP-STAT are not case sensitive. Note the single quote (" ) before the list
of numbers for the matrix. If you omit the quote, the list will be evaluated and replaced
with the result of the evaluation. By leaving the single quote in there, you are forcing the
interpreter to leave thelist in its place.

Let'stry solving asimple set of linear equations using LISP-STAT. The following would
be a simple exampleto solve:

3.8x + 7.2y = 16.5

-22.1

1.3x - 0.9y

The following script would set up and solve this linear equation problem:

> (def a (matrix (2 2) (3.8 7.2 1.3 -0.9)))

> (def b (matrix (2 1) (16.5 -22.1)))

> (matnmult (inverse a) b)
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#2A((-11.288732394366198) (8. 249608763693271))

Y ou can do other math operations on lists of numbers as well. See the following example
for calculating the mean of alist of numbers:

> (def sm(list 1.1 2.3 4.15.7 2.1))

SM

> (mean SM

3. 06

There are many plotting functions available for LISP-STAT. For plotting one variable, try
the function pl ot - f unct i on. For (x,y) pairs of numbers, usethepl ot -1 i nes
function. For afunction of two variables, usethe spi n- f unct i on. For 3-D plots, use
thespi n- pl ot function.

Plots are not limited to lines. Y ou can do histograms, planar plots, and so on. (See Figure
37.2.) See the help pages for details on specifics of how to generate these plots. Two or
more plots can be linked together so that changes in one set of data can be reflected in
another. Y ou can add pointsto a plot using the add- poi nt s function. For reconfiguring
how the points are displayed, you can send commands to the plot windows. Plots can be
linked together to enable more than one view of the same data.
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» (halp "hel
HELP

Args: (bopti
Prints the
thiz functio

[ function—doc]

b argument .

NIL

2 (halp}
_;ﬁlnt-r'ﬁ not yat availabl ek

> thistogram sm)

#bject: 979240, prototupe = HISTOGRAM-PROTE:
ghidal"sm {list 12325 38))

# {histogram zad
i{ﬁhjett: 1055528, prototype = HISTOCRAM-PROTO>

o

Figure 37.2. A histogram sample.

Each plot isdisplayed in an X window. Y ou can move the mouse cursor over a point, and

it will echo back avalue for you.

To get help on this system, use the hel p command. The help documentation for this

command should be visible. If nothing shows up, check the environment variables to see if
the binaries are in the PATH. For example, the command to get help on EIGENVALUES

and itsinvocation is shown in Figure 37.3.
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F i Console
MULTIPLE-VALUE-PROGL

MULTIPLE-YALUE-LIST

MULTIPLE-WALUE~BIND

» {apropoz “eigen)

EIGENVALUES

EIGENVECTORS

EIGEN

» (help “EIGENVALUES) &
EICENVALUES [function-doe] &
Args: (a’ i
Returns list of sigerwvalues of square, summetric matrix H

NIL

v {def & (matrix ¢4 4y "{12 <11 0 0 <11 24 -12 0 0 -12 36 -25 Q0 25 483:)
Error: list not divisible by this length

Happered in: W{Byte-Code—Closure; #1B6b128>

> (def a {(matrix “{4 4) "(12 <11 0 0 =11 24 =12 0 0 -12 36 -25 0 O -35 48¥))
A

> eigerwalussial

Errort The variable EIGENVALUES is unbound,

» {eigenvaluestall

Error: The function A iz unbound.

» {eigermaluss al

#{69,04822731759916 33,290331314B0792 14.646576347252257 3, 0068650203406837)

2

-,

Figure 37.3. Sample of using EIGENVALUES
Where to Get More Information About LISP-STAT

Y ou can get a considerable amount of information from the documents available online at
theFTPsitef t p. st at. ucl a. edu (indirectory / pub/ I'i sp/ xli sp/ xli sp-
stat/docs)orintheWebpageathtt p: // eul er. bd. psu. edu. For more
information, read the book LISP-STAT by Luke Tierney (John Wiley).

A Last Note

For ssimple math operations involving spreadsheets, you can always use the xspr ead
program provided with the X package. (The CD-ROM at the back of the book has version
2.1.) For more powerful spreadsheet functions, you might want to resort to a commercial
spreadsheet package and take advantage of its support, too. The XESS spreadsheet is
available for Linux from Applied Information systems, (919) 842-7801 or

I nf o@i s. com You can share data between spreadsheets, or use the API to develop
and have access to afull suite of math functions available on spreadsheets that run under
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DOS or UNIX.

Wolfram Research has released its Mathematica program for Linux. The Mathematica
package has extensive numeric and symbolic capabilities, 2-D and 3-D graphics, and a
very large library of application programs. With an additional feature called MathLink,
you can exchange information between other applications on a network. Y ou can get more
Information about Mathematicafromi nf o@wi . comorhttp://ww. wri.com

Summary

Y ou have several options when it comes to performing mathematical operations or writing
such applications under Linux. Y ou can either write the code yourself using C,
FORTRAN, or other available languages--or you can use a package. If you are familiar
with MATLAB, consider using Scilab. For regular expressions and polynomials, try using
Pari. If you are a LISP user or want to do vector operations or statistics, consider using the
LISP-STAT package.
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