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Preface

XView (X Window-System-based Visual/Integrated Environment for Workstations) is a
user-interface toolkit to support interactive, graphics-based applications running under the X
Window System. Thistoolkit, developed by Sun Microsystems, Inc., is derived from earlier
toolkits for the SunView windowing system. With over 2000 SunView applications in the
workstation market, there are many programmers already familiar with the SunView applica-
tion programmer’ s interface (API).

XView has many advantages for programmers developing new applications in X, such as a
mature and proven APl based on the development experience of SunView programmers. It
features an object-oriented style interface that is straightforward and simple to learn.

Like any X toolkit, XView provides a set of pre-built, user-interface objects such as can-
vases, scrollbars, menus, and control panels. The appearance and functionality of these
objects follow the OPEN LOOK Graphical User Interface (GUI) specification. Jointly devel-
oped by Sun Microsystems and AT& T as the graphical user interface standard for System V
Release 4, OPEN LOOK provides users with a ssimple, consistent, and efficient interface for
performing tasks within an application.

XView is based upon Xlib, the lowest level of the X Window System available to the pro-
grammer. While developing XView user interfaces does not require Xlib programming expe-
rience, there are good reasons for learning more about Xlib, especially if your application
renders graphics.

Please Read This Section!

This manual provides a basic introduction to developing applications using the XView
Toolkit. You do not need any knowledge of SunView, and prior experience with the X Win-
dow System is helpful, but also not required. Nonetheless, like any complex system, a pro-
grammer needs to know alot to program effectively in XView.

For each functional areain XView, there are chapters that present the basic concepts and sug-
gest some common ways to implement and use a particular function. Also addressed are
some snags to watch out for when implementing certain combinations of functions. Care was
taken to keep the content of the chapters brief and to the point. Simple and straightforward
functions are not discussed in depth.
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The XView Reference Manual is a companion to this manual. It contains complete descrip-
tions for all of the XView attributes and procedures, as well as additional reference material.

The XView Programming Manual has been updated to cover XView Version 3, and includes
several appendices providing compatibility information for previous XView versions.
XView Version 3 contains many features not available in previous versions, including: a
notice package, a selection package and a drag and drop package. The new Version 3 pack-
ages are presented in the corresponding chapters in this manual.

If you can’t figure out how to accomplish a task because it is not documented here, don't
despair—that does not mean it cannot be done. Some features in XView are not addressed in
this book—especially the more advanced ones. You are encouraged to experiment with the
toolkit and discover new ways of using XView.

How to Use This Manual

The chapters in the book are designed to be read sequentially. However, that is not a strong
requirement. Reading ahead probably won't affect your understanding of the material,
although later chapters might reference earlier material.

The following paragraphs briefly describe the contents of this book:

Chapter 1, XView and the X Window System, provides a conceptual overview of the X
Window System, the role of the XView Toolkit, and the OPEN LOOK graphi-
cal user interface. It provides a genera introduction to basic X terminology,
but it does not go into great detail about X.

Chapter 2, The XView Programmer’s Model, provides an overview of XView as an
object-oriented programming system. The programmer creates and modifies
objects that implement the OPEN LOOK interface. This chapter also dis-
cusses windows as objects that receive events. It introduces callback func-
tions as the method of registering application-specific event handlers.

Chapter 3, Creating XView Applications, begins from the application developer’s point
of view and explains the basic elements of an XView application. It
describes what isinvolved ininitializing XView and creating XView objects
such as frames and subwindows.

Chapter 4, Frames, explains how to create window frames. There are two basic types of
frames: base frames and command frames. Each application has at least one
base frame that manages subwindows, panels, and other objects. It presents
the routines used to create and manage frames.

Chapter 5, Canvases and Openwin, presents canvases as the most basic type of subwin-
dow or window pane. It presents the canvas model, which permits adrawing
surface larger than what isvisible in the canvas subwindow.

Chapter 6, Handling Input, explains how events are handled by X, the Naotifier, and
XView objects.
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Chapter 7,

Chapter 8,

Chapter 9,

Chapter 10,

Chapter 11,
Chapter 12,
Chapter 13,
Chapter 14,
Chapter 15,
Chapter 16,

Chapter 17,

Chapter 18,

Chapter 19,

Chapter 20,

Chapter 21,

Chapter 22,
Chapter 23,

Preface

Panels, explains a variety of OPEN LOOK controls that are implemented as
items on a control panel. It demonstrates how to create and use buttons,
check boxes, choices, lists, messages, toggles, text items, and sliders. A set
of panel attributes controls the behavior in common with al panel items.
There are also item-specific attributes.

Text Subwindows, describes how to create a text subwindow and how to use
its text editing features.

TTY Subwindows, describes the tty subwindow that performs terminal emula-
tion functions.

Scrollbars, covers the creation and use of scrollbars. A scrollbar isawindow
attached to another window, such as a canvas or text subwindow or a panel.
The scrollbar package only manages the scrollbar; the application must
gauge the impact of scrolling on its windows.

Menus, explains how to implement various sorts of pop-up menus.
Notices, explains how pop-up windows serve as notices or dialog boxes.
Cursors, shows various OPEN LOOK pointers and demonstrates their use.

Icons, describes the use of bitmap images as application icons. When an
application is closed, or iconified, the application is represented on the screen
asanicon.

Nonvisual Objects, describes objects that do not contain windows. Server,
Screen, and Fullscreen.

Fonts, describes how to load and use fonts from the X server.

Resources, describes the implications of X resources for an XView applica
tion. Resources allow individual users to control and customize their envi-
ronment.

Selections, discusses how X View applications communicate with other appli-
cations, including window managers and applications that are not OPEN
LOOK-compliant. It shows how XView provides for selections according to
the Inter-Client Communication Conventions Manual .

Drag and Drop, discusses how XView applications implement dragging and
dropping, where data is transferred by selecting an item and moving it to
another workspace location. Thisis one method XView provides for applica
tions to communicate with other applications.

The Notifier, describes the Notifier and advanced event handling. It
describes the relationship of the Notifier and X to the host operating system.

Color, discusses issues concerning color in windows and other XView
objects.

Inter nationalization, discusses the internationalization features of XView.

Help Facilities, discusses the help mechanism available in XView packages.
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Chapter 24, Error Recovery, discusses error handling in XView packages.

Chapter 25,  XView Internals, discusses the internals to the XView packages and intro-
duces the concepts involved in writing your own packages.

Appendix A, The Selection Service, describes the selection service which provides compa-
tibility with older versions of XView that did not have a SELECTI ON Pack-

age.

Appendix B, Notices, describes the notice procedure noti ce_pronpt () which pro-
vides compatibility with older versions of XView that did not have aNOTI CE
Package.

Appendix C, Mouseless Model Keyboard Mappings, presents the mouseless model key-
board mappings.

Appendix D, XView Version 3.2 Additions, describes the changes and additions for XView
Version 3.2, including the File Chooser documentation.

Appendix E, OPEN LOOK User Interface Compliance, discusses XView’s compliance with
the OPEN LOOK GUI Functional Specification.

Appendix F,  Example Programs, presents supplementary programs.

Assumptions

Readers should be proficient in the C programming language, although examples are pro-
vided for infrequently used features of the language that are necessary or useful when pro-
gramming with X. In addition, general familiarity with the principles of raster graphics is
helpful. Finaly, if you do not understand how to use Xlib routines to render graphics, then
writing useful programs might be difficult, although you should be able to build OPEN LOOK
user interfaces easily.

Font Conventions Used in This Manual

Italic isused for:

e UNIX pathnames, filenames, program names, user command names, and options
for user commands.

* New terms where they are introduced.

Typewriter Font isusedfor:

e Anything that would be typed verbatim into code, such as examples of source
code and text on the screen.
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e XView packages.*

» The contents of include files, such as structure types, structure members, sym-
bols (defined constants and bit flags), and macros.

* XView and Xlib functions.

» Names of subroutines of the example programs.

Italic Typewiter Font isusedfor:
« Argumentsto XView functions, since they could be typed in code as shown but
are arbitrary.
Helvetica Italics are used for:

» Titles of examples, figures, and tables.

Boldface is used for:
e Chapter and section headings.

Related Documents

The C Programming Language by B. W. Kernighan and D. M. Ritchie

The following documents are included on the X11 source tape and are also available from
Sun Microsystems, Inc. and Addison-Wesley Publishing Company, Inc.:

OPEN LOOK Graphical User Interface Functional Specification
OPEN LOOK Graphical User Interface Style Guide

The following books in the X Window System series from O’ Reilly and Associates, Inc. are
currently available:

Volume Zero — X Protocol Reference Manual

V olume One — Xlib Programming Manual

Volume Two — Xlib Reference Manual

Volume Three — X Window System User’s Guide
Volume Four — X Toolkit Intrinsics Programming Manual
Volume Five — X Toolkit Intrinsics Reference Manual
Volume Six — Motif Programming Manual

Quick Reference — The X Window System in a Nutshell

*When referring to all members of a particular package, such as CANVAS, the notation CANVAS_* will be used.
This should not be interpreted as a C-language pointer construct.
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Requests for Comments

Please write to tell us about any flaws you find in this manual or how you think it could be
improved, to help us provide you with the best documentation possible.

Our U.S. mail address, phone numbers, and e-mail addresses are as follows:

O'Reilly and Associates, Inc.

103 Morris Street, Suite A
Sebastopol, CA 95472

in USA and Canada 1-800-998-9938,
international +1 707-829-0515

UUCP: uunet!oral xview Internet: xview@ora.com

Obtaining the Example Programs

The example programs in this book are available electronically in a number of ways: by ftp,
ftpmail, bitftp, and uucp. The cheapest, fastest, and easiest ways are listed first. If you read
from the top down, the first one that works for you is probably the best. Use ftp if you are
directly on the Internet. Use ftpmail if you are not on the Internet but can send and receive
electronic mail to internet sites (this includes CompuServe users). Use BITFTP if you send
electronic mail viaBITNET. Use UUCP if none of the above works.

FTP

To use FTP, you need a machine with direct access to the Internet. A sample session is
shown, with what you should type in boldface.

%ftp ftp.uu. net

Gonnected to ftp. uu. net.

220 FTP server (\Version 6.21 Tue Mar 10 22:09:55 EST 1992) ready.
Nane (ftp.uu.net:eileen): anonynous

331 Quest login ok, send donmain style e-nmail address as password.
Password: ei |l een@r a. com (use your user name and host here)

230 Quest login ok, access restrictions apply.

ftp> cd /published/oreilly/xbook/xvi ew

250 OMD command successf ul .

ftp> bi nary (Veryimportant! You must specify binary transfer for compressed files.)
200 Type set to I.

ftp> get xview ora.exanples.tar.Z

200 PCRT command successful .

150 Qpeni ng BI NARY node data connection for xview ora.exanples.tar. Z
226 Transfer conpl ete.

ftp> quit

221 Goodbye.

%
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If thefileis acompressed tar archive, extract the files from the archive by typing:

%zcat xview ora.exanples.tar.Z | tar xvf -

System V systems require the following tar command instead:

%zcat xview ora.exanples.tar.Z | tar xovf -

If zcat is not available on your system, use separate uncompress and tar commands.

FTPMAIL

FTPMAIL is a mail server available to anyone who can send and receive electronic mail to
and from Internet sites. Thisincludes most workstations that have an email connection to the
outside world, and CompuServe users. You do not need to be directly on the Internet. Here's
how to do it.

You send mail to ftpmail @decwrl.dec.com. In the message body, give the name of the anon-
ymous ftp host and the ftp commands you want to run. The server will run anonymous ftp for
you and mail the files back to you. To get a complete help file, send a message with no sub-
ject and the single word “help” in the body. The following is an example mail session that
should get you the examples. This command sends you a listing of the files in the selected
directory, and the requested examples file. Thelisting isuseful in case there's alater version
of the examples you're interested in.

% mai|l ftpmail @ecw ! .dec.com

Subj ect :

reply jerry@ra.com ( where you want files mailed)
connect ftp.uu. net

chdir /published/oreilly/xbook/xvi ew

dir

bi nary

uuencode (or btoaif you have it)
get xview ora.exanples.tar.Z

qui t

%

A signature at the end of the message is acceptable aslong asit appears after “quit.”

All retrieved files will be split into 60KB chunks and mailed to you. You then remove the
mail headers and concatenate them into one file, and then uudecode or btoa it. Once you've
got the desired file, follow the directions under FTP to extract the files from the archive.

VMS, DOS, and Mac versions of uudecode, btoa, uncompress, and tar are available. The
VMS versions are on gatekeeper .dec.comin /archive/pub/VMS.
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BITFTP

BITFTP is a mail server for BITNET users. You send it electronic mail messages requesting
files, and it sends you back the files by electronic mail. BITFTP currently serves only users
who send it mail from nodes that are directly on BITNET, EARN, or NetNorth. BITFTP is a
public service of Princeton University. Here's how it works.

To use BITFTP, send mail containing your ftp commands to BITFTP@PUCC. For acomplete
help file, send HELP as the message body.

The following is the message body you should send to BITFTP;

FTP ftp.uu.net NETDATA

USER anonynous

PASS your Internet enail address (not your bitnet address)
@D /published/ oreilly/ xbook/ xvi ew

DR

Bl NARY

CET xview ora.exanples.tar.Z

QT

Once you've got the desired file, follow the directions under FTP to extract the files from the
archive. Since you are probably not on a UNIX system, you may need to get versions of
uudecode, uncompress, btoa, and tar for your system. VMS, DOS, and Mac versions are
available. The VMS versions are on gatekeeper .dec.com in /archive/pub/VMS.

Questions about BITFTP can be directed to Melinda Varian, MAINT@PUCC on BITNET.

UUCP

UUCP is standard on virtually all UNIX systems, and is available for IBM-compatible PCs and
Apple Macintoshes. The examples are available by UUCP via modem from UUNET;
UUNET’ s connect-time charges apply.

You can get the examples from UUNET whether you have an account or not. If you or your
company has an account with UUNET, you will have a system with a direct UUCP connection
to UUNET. Find that system, and type:

uucp uunet\ !~ publ i shed/ orei | | y/ xbook/ xvi ew xvi ew. or a. exanpl es. tar. Z yourhost\!"/yourname/
The backslashes can be omitted if you use the Bourne shell (sh) instead of csh. The file
should appear some time later (up to a day or more) in the directory /usr/spool/uucppub-

lic/yourname. If you don’t have an account but would like one so that you can get electronic
mail, then contact UUNET at 703-204-8000.

If you don’t have a UUNET account, you can set up a UUCP connection to UUNET using the
phone number 1-900-468-7727. As of this writing, the cost is 50 cents per minute. The
charges will appear on your next telephone bill. Thelogin nameis“uucp” with no password.
For example, an L.sys/Systems entry might look like:

uunet Any ACQU 19200 1-900-468-7727 | ogin:--1o0gi n: uucp
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Your entry may vary depending on your UUCP configuration. If you have a PEP-capable
modem, make sure s50=255s111=30 is set before calling.

It's a good idea to get the file /published/oreilly/xbook/ls-IR.Z as a short test file containing
the filenames and sizes of all the filesin the directory.

Once you've got the desired file, follow the directions under FTP to extract the files from the
archive.
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1
XView and the X Window System

The XView Toolkit allows a programmer to build the interface to an application without hav-
ing to learn many of the details of the underlying windowing system. However, it isvaluable
to have some understanding of X before attempting to build applications under XView. This
chapter introduces many of the most important concepts on which the X Window System is
based and describes the computing environment for X applications. It also describes the role
of the XView Toolkit in the X Window System.

For the most part, this chapter assumes that you are new to programming the X Window Sys-
tem. This chapter describes the basics of the X Window System—further details will be
described as necessary later in the manual. However, this book does not repeat the detailed
description of Xlib programming found in Volume One, Xlib Programming Manual. If you
already have some experience programming the X Window System, you might wish to begin
at Chapter 2, The XView Programmer’s Model.

The X Window System

X controls a bit-mapped display in which every pixel (dot on the screen) isindividually con-
trollable. This alows drawing of pictures in addition to text. Until recently, individual con-
trol of screen pixels was widely available only on persona computers (PCs) and high-priced
technical workstations, while more general-purpose machines were limited to output on text-
only terminals. X brings the same world of graphic output to both PCs and more powerful
machines. Figure 1-1 showsan X application in comparison with atraditional text terminal.

Like other windowing systems, X divides the screen into multiple input and output areas
called windows, each of which can act as an independent virtual terminal. Using a terminal
emulator, windows can run ordinary text-based applications. However, windows can also run
applications designed to take advantage of the graphic power of the bitmapped display.

X takes user input from a pointer, which is usually a mouse but could just as well be a track-
ball or tablet. The pointer allows the user to point at certain graphics on the screen and use
the buttons on the mouse to control a program without using the keyboard. This method of
using programs is often easier to learn than traditional keyboard control, because it is more
intuitive. Figure 1-2 shows atypical pointer being used to select a menu item.
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Of course, X also handles keyboard input. The pointer is used to direct the input focus of the
keyboard (often called the keyboard focus) from window to window with only one applica-
tion at atime able to receive keyboard inpuit.

In X, asin many other window systems, each application need not (and in fact usually does
not) consist of only a single window. Any part of an application can have its own separate
window, simplifying the management of input and output within the application code. Such
child windows are only visible within the confines of their parent window. Each window has
its own coordinate system where the origin is the upper-left corner of the window inside its
border. In basic X, windows are rectangular and oriented along the same axes as the edges of
the display. The application or the user can change the dimensions of windows.

Many of the above characteristics are aso true of severa other window systems. What has
made X a standard isthat X is based on a network protocol—a predefined set of requests and
replies—instead of system-specific procedure calls. The X Protocol can be implemented for
different computer architectures and operating systems, making X device-independent.
Another advantage of a network-based windowing system is that programs can run on one
architecture while displaying on another. Because of this unique design, the X Window Sys-
tem can make a network of different computers cooperate. For example, a computationally-
intensive application might run on a supercomputer but take input from and display output on
aworkstation across a network.

The Server and Client

To allow programs to be run on one machine and display on another, X was designed as a net-
work protocol between two processes, one of which is an application program called aclient,
and the other, the server. The server is aresource server, controlling a user’s resources (such
as the display hardware, keyboard, and pointer) and making these resources available to user
applications. In other words, the X server isolates the device-specific code from the applica-
tion.

The server performs the following tasks:

e Allows access to the display by multiple clients. The server can deny access from clients
running on certain machines.

e Interprets network messages from clients and acts on them. These messages are known as
requests. Some requests command the server to do two-dimensional drawing or move
windows, while others ask the server for information.

e Passes user input to clients sending network messages known as events, which represent
key or button presses, pointer motion, and so forth. Events are generated asynchronously,
and events from different devices might be intermingled. The server must de-multiplex
the event stream and pass the appropriate events to each client.

e Maintains complex data structures, including windows and fonts, so that the server can
perform its tasks efficiently. Clients refer to these abstractions by ID numbers. Server-
maintained abstractions reduce the amount of data that has to be maintained by each cli-
ent and the amount of data that has to be transferred over the network.

XView and the X Window System 5

=3
X
S
SN
T2
U=~
33
D

3




In X, the term display is often used as a synonym for server, as is the combined term display
server. However, the terms display and screen are not synonymous. A screen is the actual
piece of hardware on which the graphics are drawn. Both color and monochrome displays
are supported. A server might control more than one screen. For example, one server might
control a color screen and a monochrome screen for a user who wants to be able to debug an
application on both types of screens without leaving his or her seat.

The communication path between a client and the server is called a connection. Severa cli-
ents may be connected to asingle server. Clients may run on the same machine as the server
if that machine supports multitasking, or clients may run on other machines in the network.
In either case, the X Protocol is used by the client to send requests to draw graphics or to
query the server for information; it is used by the server to send user input or replies to
requests back to the client. All communication from the client to the server and from the
server to the client takes place using the X Protocol.*

It is common for a user to have programs running on several different hosts in the network,
all invoked from and displaying their windows on a single screen (see Figure 1-3). Clients
running remotely can be started from the remote machine or from the local machine using the
network utilities rlogin or rsh.

\
Supercomputer ~—
—
Personal Computer E
I ﬁ Large Minicomputer
Local — r g P
Client

}%ﬂ%\ﬁ&i
=X
Display Server =

Figure 1-3. Applications can run on any system across the network

*The X Protocol is independent of the networking hardware and runs on top of any network that provides point-to-
point packet communication. TCP/IP and DECnet are the only networks currently supported. For more information
about the X Protocol, see Volume Zero, The X Protocol Reference Manual.
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This use of the network is known as distributed processing. The most important application
of this concept is to provide graphic output for powerful systems that cannot have built-in
graphics capabilities. However, distributed processing can also help solve the problem of
unbalanced system loads. When one host machine is overloaded, the users running clients on
that machine can arrange for programs to run on other hosts.

The Software Hierarchy

There are many different ways to write X applications because X is not restricted to asingle
language, operating system, or user interface. The only requirement of an X application is
that it generate and receive X Protocol messages.

Figure 1-4 shows the layering of software in an X application. Xlibisthe lowest-level C lan-
guage interface to X. The main task of Xlib isto trandate C data structures and procedures
into X Protocol events; it then sends them off and receives protocol packets in return that are
unpacked into C data structures. Xlib provides full access to the capabilities of the X Proto-
col but does little to make programming easier. It handles the interface between an applica
tion and the network and includes some optimizations that encourage efficient network
usage. The list of functions that Xlib performs is so extensive that if the programmer were
responsible for handling all these pieces directly, application programs would be too large
and prone to performance degradation and potential bugginess. For this reason, toolkits are
used to modularize the more common functions that handle the user interface portion of an
application.

XView is one of a half-dozen or so toolkits available for the X Window System. If you are
familiar with other toolkits, you will recognize that the XView Toolkit is equivalent to the Xt
Intrinsics and a widget set. Like the Intrinsics, XView is built upon Xlib. It is an object-
oriented toolkit that provides reusable, configurable user interface components, equivalent to
widgets.*

Toolkits handle many things for the programmer. They provide a framework for combining
pre-built user interface components with application-specific code. For example, if the appli-
cation needs to prompt the user for afilename, atoolkit should provide a component (a com-
mand frame) that is functionally capable of displaying the query to the user and providing the
user’s response to the application.

Any user interface component also needs to manage the interpretation of events delivered
from the window system. When events are generated, the toolkit decides whether or not to
propagate the event to the application or to use it for its own internal purposes. To continue
the example, when the user types a filename in the command frame, events are generated in
which the interface must decide whether that object should interpret the input or whether it
should be sent to the application. A toolkit thus comprises a mechanism to dispatch events
and a set of prebuilt interface objects that define the look and feel of an application.

*Widget sets are sometimes loosely referred to as toolkits. However, a toolkit comprises the functions of the Xt In-
trinsics layer and one widget set (e.g., the Athena widget set). There are several different widget sets from various
vendors that are designed to work with Xt. For more information on Xt Intrinsics-based toolkits, see Volume Four, X
Toolkit Intrinsics Programming Manual.
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Mouse Keyboard
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Application ] [

XView Toolkit Device

Xlib X11 Server Window Manager

Network

Figure 1-4. The software architecture of X applications

Note that using a toolkit does not preclude calling Xlib directly to accomplish certain tasks
such as drawing. In XView, graphics rendering is done most efficiently by using Xlib draw-
ing routines, for instance.

Extensions to X

Another thing to know about X isthat it is extensible. The code includes a defined mecha-
nism for incorporating extensions, so that vendors are not forced to modify the existing sys-
tem in incompatible ways when adding features. An extension requires an additional piece
of software on the server side and an additional library at the same level as Xlib on the client
side. After an initial query to see whether the server portion of the extension software is
installed, these extensions are used just like Xlib routines and perform at the same level.

Among the extensions currently being developed are support for 2D spline curves, for 3D
graphics, and for Display PostScriptl. These extensions can be used in toolkit applications
just like Xlib can.
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The Window Manager

Because multiple applications can be running simultaneously, rules must exist for arbitrating
conflicting demands for input. For example, does keyboard input automatically go to which-
ever window the pointer isin, or must the user explicitly select awindow for keyboard input?

Unlike most window systems, X itself makes no rules about this kind of thing. Instead, there
is a specia client called the window manager that manages the positions and sizes of the
main windows of applications on a server’s display. The window manager isjust another cli-
ent, but by convention, it is given special responsibility to mediate competing demands for
the physical resources of adisplay including screen space, color resources, and the keyboard.
The window manager allows the user to move windows around on the screen, resize them,
and usually start new applications. The window manager also defines much of the visible
behavior of the window system, such as whether windows are allowed to overlap or are tiled
(side by side), and whether the keyboard focus simply follows the pointer from window to
window or whether the user must click a pointer button in awindow to change the keyboard
focus (click-to-type).

Applications are required to give the window manager certain information that helps the win-
dow manager mediate competing demands for screen space or other resources. For example,
an application specifies its preferred size and size increments. These are known as window
manager hints because the window manager is not required to honor them. The XView
Toolkit provides an easy way for applications to set the window manager hints.

The conventions for interaction with the window manager and with other clients have been
standardized by the X Consortium as of July 1989 in a manual called the Inter-Client Com-
munications Conventions Manual (ICCCM, for short). The ICCCM provides basic policy
intentionally omitted from X itself, such as the rules for transferring data between applica-
tions (selections), transfer of keyboard focus, layout schemes, colormap installation, and so
on. As long as applications and window managers follow the conventions set out in the
ICCCM, applications created with different toolkits will be able to coexist and work together
on the same server. Toolkit applications should be immune to the effects of the change from
earlier conventions.

Handling Events

The window that X provides is the connection between the XView application and the X
server. The reason X windows are important to XView is that these windows are the input
targets for the user’s focus. They are the actual objects that get events from the user and pass
the events through to the XView world.

An X event is a data structure sent by the server that describes something that just happened
that is of interest to the application. The sources of events are the user’s input, the window
system, the operating system, and the application programs. For example, the user’s pressing
a key on the keyboard or clicking a mouse button generates an event, and a window’s being
moved on the screen also generates events if it changes the visible portions of other applica-
tions. It isthe server’sjob to distribute events to the various windows on the screen.

XView and the X Window System 9
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In XView, between the server and the application, there is an event dispatch mechanism
called the Natifier, as shown in Figure 1-5.

%%

Server } @Lé

)

Pipe Network Signal

XView
Notifier

|

Translate
Events

Distribute
Events

Client
Application Application Application
Event Event Event
Procedure Procedure Procedure

Figure 1-5. The Notifier exists between the server and the XView application

After the set-up phase of the application, where you create XView objects such as buttons or
scrollbars and determine how they will interact with your application code, you have several
choices for input distribution. The simplest method is to hand off control of your application
to XView. From then on, the XView Notifier automatically distributes events to the objects
created by the application. These objects process many events internally so that your appli-
cation does not need to get involved.

The key point is that your application is only told about events for which it specifically
requested to be notified. By responding to these events, the application can perform its tasks.
For example, if the user types the letter Ain awindow, X will passthe event to XView, which
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in turn can pass it to the application. An application’s event handler can interpret this event
and display the letter typed in the window. Finally, control returns to the top level so the next
event can be read. Thisisatypical cycle of events that happens for each event generated by
the user.

If the application created a scrollbar, then it would track certain events, such as when the
scroll button is pressed. XView actually sends a request to the X server to create the X win-
dow that will become part of the scrollbar object. In the application’s request, it can ask to
be natified about or to ignore certain user events in the X window created.

The window system dictates which window gets an event. If the window currently has the
keyboard focus and that window does not want to process the event, it has the option of
throwing away the event or dropping it to the window below it. Thisisusualy the parent of
the window. For instance, if a panel item gets a keyboard press (the user typed an A) and if
the panel item does not want to deal with the event, then the panel item might be configured
so that the event is passed to the item’s parent: the panel itself.

The Notifier does not just do input distribution; it also allows selection of different input
sources. In addition to handling window system events, your application can also handle a
number of interrupts that might be generated by the operating system. Your application can
respond to signals, input on a file descriptor and interval timers. You could also pass events
between clients in the same process, interpose on a Notifier client to change its behavior, and
receive notification on the death of a child process which you have spawned. The use of
some of these input sources requires you to call the Notifier directly. The Notifier is covered
again in the next two chapters aswell asin Chapter 20, The Notifier.

Development of the XView Toolkit

Over the years, Sun Microsystems, Inc. has developed severa toolkits, each more well-
defined, more functional, and aesthetically superior than the last. SunView 1 was perhaps the
first well-accepted user interface toolkit Sun provided. It had al the basic elements neces-
sary to make a functional user interface—including a well-defined API (application pro-
grammer’s interface). It introduced the attribute-value interface, which we'll examine in
more detail in Chapter 2, The XView Programmer’s Model. It has very few procedure calls.
For instance, you use a single function to create all user interface objects. You have the
option of using default values, in which case the object is created with only a few lines of
code, or of setting the values of specific attributes as required. These attributes can be set at
the time the object is created, or later on, by using a different function.

The SunView 1 Toolkit was based on SunWindows[l, a kernel-based window system. It
required that a single computer control both the application and the user’s display and key-
board. The X Window System represents a new generation of window systems. It is server-
based, which means that the client application can run on a different system than the server
that controls the display.

Today there are severa thousand SunView applications, and one of the aims of XView isto
make it easy to bring those applications to the X Window System marketplace. In addition,

XView and the X Window System 11
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1.8

Sun has made the source code to the XView Toolkit freely available. It will be shipped as
part of the standard MIT X distribution aswell aswith UNIX System V Release 4.

XView provides a set of windows that include:

e Canvases on which programs can draw.

e Text subwindows with built-in editing capabilities.

» Panels containing items such as buttons, choice items, and dliders.

e TTY subwindows that emulate character-based terminals.

These windows are arranged as subwindows within frames, which are themselves windows.
Frames can be transitory or permanent. Transient interactions with the user can also take
place in menus which can pop up anywhere on the screen. We will look more at all XView
objects when we cover the XView programming model in the next chapter.

Versions of the XView Toolkit

Since XView was first released, many applications have been developed for XView and
many others have been ported from SunView, as well as from other software platforms.
XView development has continued at Sun; new packages have been written, extensions have
been added, and the existing packages have been improved based on user’s needs. This man-
ual is written for the latest release of XView, Version 3, and it includes descriptions for all
the important improvements available in this XView release.

OPENLOOK Graphical User Interface

An important feature of the XView Toolkit is that it implements the OPEN LOOK Graphical
User Interface (GUI). The OPENLOOK GUI aims to provide users with a ssimple, consistent,
and efficient interface. An example of an OPENLOOK workspace is shown in Figure 1-6.
OPEN LOOK is supported by Sun and AT&T as the graphical user interface standard for Sys-
tem V Release 4. Users and developers benefit from a standard because it ensures consistent
behavior across a number of diverse applications. Programmers can concentrate on the
design of the application without having to “invent” auser interface.

A well-defined user interface should be generalized enough so that it can be implemented on
any operating system, windowing system, or graphics display. Because OPEN LOOK is not
bound by any of these constraints, XView was built based entirely on specifications that
could be mapped easily into the X Window System.

12 XView Programming Manual
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2.1

2

The XView Programmer’s Model

XView isintended to simplify application development under the X Window System by pro-
viding the programmer with a set of predefined user interface components. These compo-
nents implement the “look and feel” of the OPEN LOOK Graphical User Interface, developed
by Sun Microsystems, Inc. and AT&T.

This chapter presents a model of XView for the programmer. It is important to understand
this model before you begin writing XView applications. However, you might wish to skim
the concepts presented in this chapter and proceed to Chapter 3, Creating XView Applica-
tions, to examine sample programs.

Object-oriented Programming

To the programmer, XView is an object-oriented toolkit. XView objects can be considered
building blocks from which the user interface of the application is assembled. Each piece
can be considered an object from a particular package. Each package provides alist of pro-
perties from which you can choose to configure the object. By selecting objects from the
available packages, you can build the user interface for an application.

XView isbased on severa of the fundamental principles of object-oriented programming:
e Objects are represented in a class hierarchy.

e Objects are opaque data types.

» Objects have attributes which can be set via message passing functions.

» Objects may have callback procedures that are triggered by events.

We will look at how these concepts are implemented in XView in the sections that follow.
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2.1.1 Object Class Hierarchy

XView defines classes of objects in atree hierarchy. For example, frame is a subclass of the
more general class window, which in turn is a subclass of drawable. Drawable, like user
interface object classes, is a subclass of the Generic Object class. Figure 2-1 shows the
XView class hierarchy and the relationships between the classes. Each class has identifying
features that make it unique from other classes or packages. In XView, aclassis often called
a package, meaning a set of related functional elements. However, there are XView pack-
ages that are not members of the object class hierarchy, such as the Notifier package.

Drop St i
Scrollbar
i Generic Your —| Tty |
Generic  |__j=—
Object Panel Item Panel Item
Screen -
S | o]
owner DRAGDROP
(Selection)
Selection
Selection Requestor
. Item

Figure 2-1. XView class hierarchy

Some objects are visual and others are not. Examples of visua objects include windows,
scrollbars, frames, panels, and panedl items. Nonvisua objects are objects which have no
appearance, per se, but they have information which aids in the display of visual objects.
Examples of nonvisual objects include the server, screen, and font objects. The screen, for
example, provides information such as the type of color it can display or the default fore-
ground and background colors that objects might inherit. The display can provide informa-
tion about what fonts are available for objects that display text.
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All objects, both visual and nonvisual, are a part of this object classing system. The systemis
extensible, so you can create new classes that might or might not be based on existing
classes.

XView uses static subclassing and chained inheritance as part of its object-oriented model.
All objects of a particular class inherit the properties of the parent class (also known as a
superclass). The Generic Object XvV_OBJECT contains certain basic properties that all objects
share. For example, the same object can appear in many places on the screen to optimize
storage. To keep a record of this, the Generic Object maintains a reference count of its
instances. Since al objects have an owner, the parent of the object is stored in afield of the
generic part of the object. Asthe needs of an object get more specific to a particular look or
functionality, lower-level classes define properties to implement it.

Each class contains properties that are shared among all instances of that object. For
example, panels are a part of the PANEL package, which has properties that describe, among
other things, its layout (horizontal or vertical) or the spacing between items (buttons) in the
panel. All panels share these properties, even though the state of the properties might differ
for each instance of the object.

As mentioned earlier, XView uses subclassing so that each package can inherit the properties
of its superclass. The PANEL package is subclassed from the W NDOWpackage, which has pro-
perties specific to al windows, such as window dimensions, location on the screen, border
thickness, depth, visual, and colormap information. The W NDOwpackage is subclassed from
the root object XV_OBJECT, as are all objects, and the panel can access generic information
such as the size and position of itself.

Object Handles

When you create an object, the XView function returns a handle for the object. Later, when
you wish to manipulate the object or inquire about its state, you pass its handle to the appro-
priate function. This reliance on object handles is away of information-hiding. The handles
are opaque in the sense that you cannot see through them to the actual data structure which
represents the object.

Each object type has a corresponding type of handle. Since C does not have an opaque
type, al the opaque data types mentioned above are t ypedef’'d to the XView type
Xv_opaque or Xv_obj ect .

In addition to the opague data types, there are several t ypedef s that refer not to pointers
but to structures: Event, Rect, and Rect | i st. Generaly pointers to these structures are
passed to XView functions, so they are declared as Event *, Rect *, etc. The reason that
the asterisk (*) isnot included inthet ypedef isthat the structures are publicly available.

The XView Programmer’s Model 19
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Table 2-1 lists each XView object, its owner, the package that defines it, and its data type.

Table 2-1. XView Objects, Owners, Packages, and Data Types

Name Owner Package Data Type

canvas frame CANVAS Canvas

canvas view window or screen CANVAS_VI EW Canvas_vi ew

cms window CVB Qs

cursor window or screen CURSOR Xv_Cursor

drag drop window DRAGDROP Dnd

drop siteitem window DROP_SI TE_| TEM Drop_site_item

font root window FONT Xv_Font

frame frame or root window | FRAMVE Franme

base frame frame or root window | FRAMVE_BASE

command frame frame or root window | FRAMVE_CMD

property frame frame or root window | FRAME_PROPS

fullscreen root window FULLSCREEN Ful | screen

icon window or screen | CON I con

menu server MENU Menu

command menu null MENU_COMVAND MENU Menu

choice menu null MENU_CHO CE_MENU Menu

pullright menu menu item MENU Menu

toggle menu null MENU_TOGGLE_MENU Menu

menu item menu MENUI TEM Menu_item

openwin frame OPENW N Qpenwi n

notice window NOTI CE Xv_Noti ce

panel frame PANEL Panel

panel button panel PANEL_BUTTON Panel button_item

panel choice panel PANEL_CHQO CE Panel _choice_item

panel drop site panel PANEL_DROP_SI TE Panel _drop_site_item

panel item panel PANEL_| TEM Panel _item

panel list panel PANEL_LI ST Panel |ist_item

panel message panel PANEL_MESSAGE Panel _nessage_item

panel multi-line text | panel PANEL_MULTI LI NE_TEXT | Panel _nmultiline_
text_item

panel numeric text | panel PANEL_NUVERI C_TEXT Panel _numneric_
text_item

panel slider panel PANEL_SLI DER Panel _slider_item

panel text panel PANEL_TEXT Panel _text_item

screen null SCREEN Screen

scrollbar panel or canvas SCROLLBAR Scrol | bar

selection window SELECTI ON Sel ection

selection owner window SELECTI ON Sel ecti on_owner

selection requestor | window SELECTI ON Sel ecti on_r equest or

selection item selection owner SELECTI ON_| TEM Sel ection_item

server null SERVER Server

server image screen SERVER_| MAGE Server _i mage

20 XView Programming Manual



2.2

221

Table 2-1. XView Objects, Owners, Packages, and Data Types (continued)

Name Owner Package Data Type
text subwindow frame TEXTSW Text sw

tty frame TTY Tty
window frame W NDOW Xv_W ndow

Attribute-based Functions

A model such as that used by XView, which is based on complex and flexible objects, pres-
ents the problem of how the client is to manipulate the objects. The basic idea behind the
XView interface is to provide a small number of functions, which take as arguments a large
set of attributes. For agiven cal to create or modify an object, only a subset of all applicable
attributes will be of interest.

Creating and Manipulating Objects

There is a common set of functions that allows the programmer to manipulate any object by
referencing the object handle. The functions are listed in Table 2-2.

Table 2-2. Generic Functions

Function Role

Establishes the connection to the server, initializes the Notifier and the
DefaultsResource-Manager database, loads the Server Resource
Manager database, and parses any generic toolkit command line

xv_init()

options.
xv_create() Creates an object.
xv_destroy() Destroys an object.

xv_find()

xv_get ()
xv_set ()

Finds an object that meets certain criteria; or if the object doesn’t exist,
creates it.

Gets the value of an attribute.

Sets the value of an attribute.

Using these six routines, objects can be created and manipulated from all packages available
in XView. When the programmer wants to create an instance of an object from a certain
package, the routine xv_cr eat e() isused. For example:

Panel panel ;
panel = xv_create(panel _parent, PANEL, NULL);

Here, an instance of a panel has been created from the PANEL package. All its attributes are
set to the panel’s default properties because no object-specific attributes have been specified.
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2.2.3

A handle to the new panel object is returned and stored in the variable panel . This handle
isnot a pointer and does not contain any useful information about the object itself.

The next section goes into detail about the use of xv_set () and xv_get (). Chapter 3,
Creating XView Applications, discusses the use of xv_init(), xv_destroy(), and
xv_find().

Changing Object Attributes

The programmer uses the handle returned from the xv_cr eat e() function as a parameter
tothefunctionsxv_get () and xv_set () to get and set attributes of the object.

panel = xv_create(...)
xv_set (panel , PANEL_LAYCUT, PANEL_HOR ZONTAL, NULL);

Here, the handle to the panel (panel) is used to change a PANEL package attribute,
PANEL_LAYQUT, whose value is set to PANEL_HORI ZONTAL. The attribute and value form an
attribute-value pair. The functions xv_create(), xv_destroy(), xv_find(),
xv_set (), and, to some extent, xv_get () use attribute-value pairs. The functions can
have any number of pairs associated with the function call. These variable argument lists are
always terminated by a NULL pointer as the last argument in the list. Note that NULL, not the
constant 0 (zero), should be used as the terminating argument.

The effect of this function call is to change the layout of the panel from the previous value,
whatever it might be, to horizontal.

Types of Attributes

Attributes can be divided into three categories. Those that apply to all XView objects are
termed generic attributes. Attributes that are supported by many, but not al objects, are
termed common attributes. Attributes that are associated with a particular package or class of
objects are called specific attributes.

XView uses naming conventions to simplify the identification of the task of an attribute.
Those attributes that apply to a specific package have their name prefixed by the package
name. The attributes have prefixes that indicate the type of object they apply to, i.e., CAN-
VAS *, CURSOR *, FRAME *, | CON_*, MENU *, PANEL_*, SCROLLBAR *, TEXTSW *,
TTY_*, etc.

Common and generic attributes apply to several different object types and are prefixed by
XV_. For example, the generic attribute Xv_HEI GHT applies to all objects since all objects
must have a height. In contrast, attributes that apply only to windows are prefixed by W N .
Attributes such as W N_HEI GHT and W N_W DTH apply to all windows regardless of whether
they happen to be panels or canvases.

The value part of an attribute-value pair can differ from attribute to attribute. The reason for
this is that the attribute may describe a wide range of values. If the attribute describes the
height or width of an object, the value associated with the attribute will be an integer.
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However, sometimes the attribute requires a variable-length list of values—this too must be
NULL -terminated.

Look at the following code fragment that specifies an attribute-value list at the creation of a
panel item:

Panel _item panel _item
panel _item = xv_creat e(panel , PANEL_CHO CE_STAXK,

XV_WDTH 50,
XV_HE GHT, 25,
PANEL_LABEL X, 100,
PANEL_LABEL_Y, 100,

PANEL_LABEL_STR NG  "Qpen File"

PANEL_CHO CE_STR NGS, "Append to file",
"Qverwite contents",
NULL,

NULL) ;

All  the attributes except PANEL_CHO CE STRINGS take a single value. The
PANEL_CHO CE_STRI NGS attribute takes a list of strings, and that list is NULL-terminated.

The last NULL terminates the list of attribute-value pairs passed to the xv_cr eat e() func-
tion.

Don't worry for now what each of these attributes does. Simply notice the mixture of generic
attributes (XV_W DTH and XV_HEl GHT) and class-specific attributes (all the PANEL_* attri-
butes). Because all packages are subclasses of the Xv_OBJECT package, the Xv_* attributes
can beused with all xv_creat e() cals.

Internal Attribute-Value Lists

For a discussion of the way that XView handles attribute-value lists internally, see Chapter
25, XView Internals. The subject isimportant for those who wish to write XView extensions
or utilize the advanced features of the error package, but programmers interested in general
XView programming usage can skip that chapter.

Types of Objects

The following section describes on a conceptua level the different types of objects that
XView offers. In many cases, figures taken from the OPENLOOK GUI Specification Guide
are used to show the appearance of the object. Details about the objects themselves, how to
create them, their properties, their default values, and so forth are discussed in later chapters
that are specific to those object packages. A list of the objects that can be created include:

e Generic Objects
*  Windows
e  Frames

e Openwins
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e Canvases
* Text Windows
e Menus

e Scrollbars

Generic Objects

The Generic Object is the root object of the class hierarchy. One never creates an instance of
a Generic Object because, by itself, it has no function. Figure 2-2 shows the path taken when

an object is created.
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Figure 2-2. Object creation is top down; attribute setting is bottom up

First, the Generic Object is created; then the subclass of that object is created all the way
down until the object class of the type of object desired is created. At that point, a complete
instance of the object has been created with all the default properties of the classes set. If
there were any attribute-value pairs specified inthe xv_cr eat e() call, those attributes are
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24.2

set in reverse order—the attributes specific to the class of the instance of the object are set
first, followed by its parent’s class attributes and so on, until the generic attributes are set.

Consider the code below, which creates a panel:

extern Xv_Font font;

Panel panel ;

panel = xv_create(frane, PANE,
XV, 5,
WN HEl GHT, 50,
PANEL_FONT, font,
NULL) ;

When the panel is created, the first thing created is a generic object. Next awindow instance
is created, followed by a panel object. Each is created with the default properties of the
object specific to each class.

Here, the reverse traversal takes place, and the attributes specified inthexv_cr eat e() call
for each class are set to override the default properties inherited from the class. First, the
panel package attributes are set. The panel’s default font is controlled by the attribute
PANEL_FONT; its assigned value, font, must be previoudly initialized. Then the window
package attributes are set. The pand’s window width is controlled by the attribute
WN WDTH which is not explicitly set, so its assigned vaue defaults to
W N_EXTEND TO EDGE. This value indicates that the width of the window should always be
the width of its parent. The height of the window, however, is specified. So the window
package sets the height to be 50 pixels.

Finally, the generic attributes are set. The panel’s x and y location, indicating where it should
be placed within its parent, is controlled by setting the Xv_X and XV_Y attributes. The
example sets the y position only; the x position is not set because the window package istold
to extend the width of the panel to the edges of its parent. The parent in this case is the
object f r ame (which is presumed to be from the FRANVE package).

Window Objects

Many XView objects contain X windows in order to display themselves and receive events.
Examplesinclude frames, tty windows, scrollbars, and icons.

The XView window class, like the Generic Object class, is a hidden class: awindow object
is never explicitly created. Rather, an object that is a subclass of the window class is created.
Thisincludes most visual objects with the exception of panel items.

Nonvisual objects are so named because they do not contain, or are not a subclass of, win-
dows. Fonts, for example, are displayed in windows, or in a memory image or somewhere
that contains a bitmap, but fonts do not contain or require windows to be used.

Some attributes of windows include depth (Xv_DEPTH), the border width around their perim-
eter (W N_BORDER W DTH) aswell as foreground and background colors.
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2.4.3 Frames and Subframes

There are two kinds of frames:
e Base Frames

e Pop-up Frames

With one exception, all frames are free-floating windows that contain subwindows that are
bound by the frame and tiled (they do not overlap one another). Base frames reside on the
root window and are not constrained by any other window, though all frames can overlap one
another. The base frame is also known as the application’s frame. (More than one base
frame may be associated with an application.) Subframes are frames whose owner is a
frame; they are controlled by the base frames of the application. For example, extraneous
dialog boxes (subframes) will go away if the main application’s base frame is iconified
(closed). Figure 2-3 shows an example of a fully-featured base frame from the OPEN LOOK
GUI Specification Guide.

Long-term message

Resize corner ——7 . — =
= Edit - No file
("Button ) ( Menu Button w )
__
& £
]
]
—— Vertical scrollbar
E_
=L 0_1% Horizontal scrollbar
Footer —[LNew document Page 1 |
L L

Status and error message area State or mode message area

Figure 2-3. Fully-featured base frame (includes optional elements)

Chapter 4, Frames, goes into more detail about the elements of a frame and how to set attri-
butes and override default values. It should be noted that many features of the frame are
attributes of the window manager. Figure 2-3 assumes an OPEN LOOK-compliant window
manager; if another window manager is used, base frames might not look the same. XView
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defines attributes that give hints to the window manager to provide such features as title bar
information, resize corners, and so on. If a non-OPEN LOOK window manager is used, there
is no guarantee that these attributes will have any effect.

Pop-up frames are typically used to perform one or more transient functions. They are not
intended to stay up after the set of functions has been completed, although they might remain
up if the user or the application so chooses. Thisfunctionality can be handled by a pushpin at
the upper-left corner of the frame. There are different kinds of pop-up frames:

Command Frames  give operands and set parameters needed for a command. This is
implemented as a subframe that contains a default panel.

Help Frames display help text for the object under the pointer. Thisisimplemented
as atext subwindow within a subframe.

Notices are special pop-up windows that are used to confirm requests, to dis-
play messages and conditions that must be brought to the user’s atten-
tion and handled immediately. These require immediate attention and
can suspend the application by disallowing the focus from leaving the
Notice.

Figure 2-4 shows a sample unpinned command frame from the OPEN LOOK GUI Specifica-
tion Guide.
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Figure 2-4. Sample unpinned command frame

The user may select the option, and the frame will be dismissed (be undisplayed). The push-
pin at the upper-left corner is out of its hole. If the pushpin were in, the command frame
would remain visible even after the user selects an action to take. Figure 2-5 shows a sample
pinned help frame from the OPEN LOOK GUI Specification Guide.
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& Edit Help: Pushpin

Use the pushpin to keep a pop-up window
or a menu pinned to the workspace for
continued access.

Move the pointer to an unpinned pushpin and
click SELECT to push the pin into the hole,
pinning the window or menu to the workspace.
Click SELECT on a pinned pushpin to pop the
pin out of the hole and dismiss the pop-up
window or the menu.

Figure 2-5. Sample help window

Figure 2-6 shows a sample notice from the OPEN LOOK GUI Specification Guide.

File Exists. Overwrite it?

[ Save ) [ Cancel )

Figure 2-6. Sample notice

The user can do nothing but choose either Save or Cancel. Choosing either one will cause
the notice to be dismissed immediately.
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2.4.4 Subwindows

Subwindows differ from frames in several basic ways. They never exist independently; they
are always owned and maintained by a frame or another window, and they may not them-
selves own frames. While frames can be moved freely around the screen, subwindows are
constrained to fit within the borders of the frame to which they belong. Also, in contrast to
frames, subwindows are tiled—they may not overlap each other within their frame. Within
these constraints (which are enforced by a run-time boundary manager), subwindows may be
moved and resized by either a program or a user.

Canvas subwindows and text subwindows are subclassed from the OPENW N package, a hid-
den class which implements the notion of splittable views described by OPEN LOOK. Figure
2-7 shows an example of one canvas object providing separate views into one graphic image.
Each view into the object has scrollbars attached. The scrollbars provide the ability to scroll
independently from all the other views attached to the subwindow and to split the views

again.
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Figure 2-7. A window with multiple views

All the views, however, are still a part of the same OPENW N object. Using the scrollbars, the
user can split or join different views.
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24.4.2

2443

Canvas subwindows

The canvas is the most basic type of subwindow. It provides a drawing surface—a place in
which the result of Xlib graphics calls can be displayed. A canvas object can be configured
to permit the application to draw on an area larger than the size of the visible window. The
entire region representing the drawing surface is awindow called the paint window. Thevis-
ible portion of the paint window is the view window. It is the view window that appears in
the canvas subwindow. In the previous figure, the paint window contains a picture of an
astronaut. Multiple view windows each show a particular region of the paint canvas. The
view windows are independent of each other. See Chapter 5, Canvases and Openwin, for a
full discussion and illustration of the Canvas model.

Text subwindows

Another basic window type is a text subwindow. It provides basic text editing capabilities
using the OPEN LOOK text editing model.

Panels

A pand (or control area) is an unbordered region of a window where controls such as but-
tons and settings are displayed. The panel also controls the arrangement of its controls in a
horizontal or vertical fashion. The panel shown in Figure 2-8 presents the typical positioning
of the control area—the top of abase frame with a canvas subwindow under it.

(=] Draw
{Line) { Rectangle) {Circle)

o T

v o

Figure 2-8. A control area above a subwindow

The panel shown in Figure 2-9 presents a control area that isto the right of a canvas subwin-
dow.
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24.4.4
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=] Draw
{_Line )
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Figure 2-9. A control area to the right of a pane

Control areas within panes usually contain varied combinations of the following controls:

» Buttons

» Check boxes

e Drop Target Items

* Exclusive and nonexclusive choice lists

e (Gauges

+ Sliders

» Text and numeric fields

A command frame (subframe) contains only a panel and no other subwindows. Figure 2-10

shows a control area in a command frame. It contains text fields, choice lists, and buttons.
See Chapter 7, Panels, for adiscussion of panel items and the PANEL package.

Menus

Menus are subclassed from the Generic Object. A menu by itself is a windowless object.
Only when the menu is activated by the user is it bound to a window. This implementation
avoids creating multiple X11 windows (one for each menu) since not all the menus will be
displayed at once. XView has three types of menus:

1. Pop-up menusthat are displayed when the user presses the menu button in a window.
2. Pullright menusthat are displayed as a menu to the right of a menu.

3. Pulldown menus that are displayed below a menu button on a panel.
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&) Edit: Search and Replace

search For:

Replace With:

[ Tgnore Case | Forward
| Backward

[ wild Card Searches

[ Wraparound Searches |

 Search ) (Replace & Search) (Replace &411)

Figure 2-10. A control area in a command window
Figure 2-11 shows an example of a pop-up menu on the left; on the right, a pullright submenu
is displayed.

Pushpins can be used in some menus, allowing them to be pinned so that the menu remains
on the screen for repeated use.

[Small
Medium
Large

0w

Figure 2-11. Example of a pop-up menu with a pullright submenu
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2.4.45 Scrollbars

Scrollbars implement the OPEN LOOK metaphor of an elevator on acable. These components
are shown in Figure 2-12.

= 4]
=: Top cable anchor
| - Up arrow
Elevator E Drag area
| i Down arrow
Proportion indicator
Cable
_ A BEottom cable anchor
—_ ]

Figure 2-12. Vertical scrollbar components

A scrollbar is an object that can exist independently or attach itself to various types of
subwindows. The scrollbar is subclassed from the W NDOwclass since it is a visual object.
However, because its functionality is very tightly bound to other objects, the scrollbar is
sometimes considered to be a property of those objects. OPENW N subclasses (canvas and
text-based packages) require scrollbars to provide splittable views, and scrollbars can be
created automatically by such objects. Typicaly, it is your responsibility to pass ahint to the
object that it should create the scrollbar using the appropriate attribute-value pair. Neverthe-
less, scrollbars can be manually attached or detached to OPENW N objects, or they can be
created independently of these objects for other purposes entirely.

>
S
)
<
3
S
N
3
3
)
=
o~

The SCROLLBAR package manages only the scrollbar window. It does not control the window
to which it is attached. When a scrolling action results from the user clicking on a portion of
the scrollbar, the window to which the scrollbar is attached must modify its data (a view in
most cases). It is not the scrollbar’s responsibility to notify the window it is attached to. The
scrollbar informs the object interested in its scrolling by use of callback routines that the
owner of the scrollbar must install.

Scrollbars can be oriented vertically or horizontally, but some packages might not allow a
particular scrollbar orientation. Text subwindows, for example, contain vertical scrollbars by
default but do not permit horizontal scrollbars.
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2.4.5

Icons

Anicon is a small image representing the application when the application’s frame isin a
closed, or iconified, state. The | CON package isvery small. It issubclassed from the W NDOW
package because it is a window that displays graphics and accepts input. The only attributes
that you can set in the | CON package specify the image to display in the window and the
geometry of the image. Other important attributes that an icon can have (such as width,
height, label, and font) are attributes of the generic class.

Nonvisual Objects

There are several nonvisual objects that cannot be represented on the screen but are sub-
classed from the Generic Object:

CMS Colormap segments (cms) are objects that are associated with windows
which provide their color specifications. Crrs objects may be shared by
multiple windows.

DROP _SITE ITEM The drop site item is a rectangle that is an area used for dragging an
object and dropping data associated with the object onto the drop site's

application.

FONT The font package allows the programmer to request fonts of varying
attributes such as font family and style. Fonts can be accessed by name,
size or scaing.

SCREEN This object describes the visua and other characteristics of the physica
screen. This object is separate from the Xlib SCREEN object.

SELECTION This package allows clients to transfer data between applications.

SERVER This package interacts with the X server. The window-server isthe pro-

gram that does the drawing to the screen and receives the user’s input.
The server also maintains font information and user-configurable
resources, which can be set for specific applications.

These objects are closely tied with the X Window System, and they are manipulated by mak-
ing requests to set or get attributes from X.
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The Notifier Model

XView is a natification-based system. The Notifier acts as the controlling entity within a
user process, reading input from the operating system and formatting it into higher-level
events, which it distributes to the different XView objects.*

Callback Style of Programming

In the conventional style of interactive programming, the main control loop resides in the
application. An editor, for example, will read a character, take some action based on the
character, then read the next character, and so on. When a character is received that repre-
sents the user’s request to quit, the program exits. Figure 2-13 illustrates this conventional
approach.

start

read input

|

process input

quit request?

end

Figure 2-13. Flow of control in a conventional program

Notification-based systems invert this straight line control structure. The main control loop
resides in the Natifier, not the application. The Notifier reads events and notifies, or calls out
to, various procedures which the application has previously registered with the Notifier.
These procedures are called notify procs or callback procs. This control structure isshown in
Figure 2-14.

*XView events are in aform that you can easily use: an Ascii key has been pressed, a mouse button has been pressed
or released, the mouse has moved, the mouse has entered or exited a window, etc. Events are described in detail in

Chapter 6, Handling Input.
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Application Code
start

il

register
callback procs
with Notifier

call Notifier

end

process event

Notifier

read input

call appropriate
callback procedure

did callback
procedure request
quit?

return to application

Figure 2-14. Flow of control in a Notifier-based program

2.5.2 Why a Notification-based System?

If you are not used to it, this callback style of programming takes some getting used to. Its
big advantage is that it takes over the burden of managing a complex, event-driven environ-
ment. In XView, an application typically has many objects. In the absence of a centralized
Notifier, each application must be responsible for detecting and dispatching events to al the
objects in the process. With a centralized Notifier, each component of an application
receives only the events the user has directed towardsit.
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2.5.3 Relationship Among the Notifier, Objects, and the Application

It is not necessary for you to interact with the Natifier directly in your application. XView
has a two-tiered scheme in which the packages that support the various objects—panels, can-
vases, scrollbars, etc.—interact with the Notifier directly, registering their own callback pro-
cedures. Theapplication, in turn, registers its own callback procedures with the object.

Typicaly, when writing an XView application, you first create the various windows and other
objects you need for your interface and register your callback procedures with the objects.
Then you pass control to the Notifier. Thework is done in the various callback procedures.

Let's illustrate the relationship of the Notifier. Figure 2-15 illustrates how the Notifier
receives X events from the X server, as well as operating system “events’ such as signals or
input on file descriptors. Event procedures are supplied by XView packages as well as the
application itself.

The main point of Figure 2-15 isto clarify the double-tiered callback scheme. How you reg-
ister the callback procedures will be explained in Chapter 5, Canvases and Openwin, and
Chapter 7, Panels.

One point worth mentioning is the distinction between the event procedures for the canvases
and the notify procedures for the panel items. They are al callback procedures, but they
have different purposes. The canvas's event procedure does not do much work—basically, it
calls out to the application’s event procedure each time an event isreceived. The application
sees every event and isfree to interpret the events however it likes.

The event procedure for panels, on the other hand, does quite a hit of processing. It deter-
mines which item should receive the event and places its own interpretation on events—the
middle mouse button is ignored, and the left mouse button down over an item is interpreted
as a tentative activation of the item, etc. It does not call back to the notify procedure for the
item until it receives a left mouse button up over the item. So panel item notify procedures
are not so much concerned with the event that caused them to be called as with the fact that
the button was pushed, a new choice made, etc.
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2.5.4 Calling the Notifier Directly

As mentioned previously, for many applications, you will not need to call or be called by the
Notifier directly—the Notifier calls back to the subwindows, which in turn call back to your
application.

However, if you need to use signals or be notified of the death of a child process which you
have spawned, you do need to call the Notifier directly.

The Notifier also provides calls that allow you to insert your own routine in the event stream
ahead of awindow. Thistechnique isknown asinterposition.

When and how to call the Notifier directly is covered in Chapter 20, The Notifier.
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Application

User types, moves mouse, presses mouse buttons . . .

UNIX events: input
on file descriptions

-
@«
@

Notifier

formats UNIX input into XView events, passes each event to the
event procedure of the appropriate window

procedures for panel items

XView events
. . event
Control Drawing Paint
procedures for
Panel Canvas Canvas subwindows
. . event event .
noti notify application’s
proc ?c/)r """ proc for proc _for proc for eegnt
item 1 itemn Drawing Paint rocedure
Canvas Canvas p
application’s notify

Figure 2-15. Flow of input events in an XView application
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3.1

3.1.1

3
Creating XView Applications

This chapter covers the XView programming interface. It describes the basic XView distri-
bution and how you use it to compile and link XView applications. It also presents the
proper structure for XView applications. The structure can be summarized as:

e Initialize XView usingxv_init ().

e Create atop-level window (FRANE) to manage subwindows.
» Add subwindows as children of the FRANME.

e Add objects to subwindows.

e Specify notification callbacks and select input events.

e Cdl xv_mai n_I oop() to start the dispatching of events.

This chapter also discusses error recovery procedures.

Interface Overview

This section gives an overview of the XView programming interface. It covers reserved
words and naming conventions in XView. It also includes a complete sample program,
which we will look at more closely when describing the calling sequence for a program.

Compiling XView Programs

To compile an XView program, you must link with the XView library and the OPEN LOOK
graphics library. These libraries comprise the entire XView Toolkit. XView is written for
X11, of course, so you need to add the standard X library, which contains all the Xlib rou-
tines.

Thus, to compile a typical XView application whose source is myprog.c, you use the com-
mand:

%cc nyprog.c -l xview -l ol gx -l X11 -0 nyprog

Creating XView Applications 41
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3.1.2

3.1.3

XView Libraries

The XView library is made up of two other libraries: libxvol.a and libxvin.a. XView func-
tions are found mostly in the library libxvol.a. These libraries include the code to create and
manipulate high-level objects such as frames, panels, scrollbars and icons. These packages
in turn call routines in libxvin.a to create and manipulate windows and interact with the
Notifier. These libraries are both included in the library libxview.a. The XView libraries call
routines in the Xlib library (libX11.a) that do the drawing on the screen.

The library specified by - | ol gx is the OPENLOOK graphics library. This library has rou-
tines that draw all the OPEN LOOK objects such as scrollbars and panel items. Thislibrary is
not called from the client application; it isonly called by the internals to XView.

Many of the images used by this library come from special fonts that must be installed on
your X11 server. All servers newer than X11R4, as well as the X11/NeWS server, should
have these fonts.

Header Files

The basic definitions needed by an XView application (windows, frames, menus, icons and
cursors) are obtained by including the header file <xview/xview.h>. All XView applications
should have the line:

#i ncl ude <xvi ew xvi ew. h>

This header file includes many other header files that set up standard types. It aso declares
external functions and includes some system-specific header files that are required by all the
XView header files.* Once <xview/xview.h> has been included, other include files specific to
the packages are included. Each object package has its own header file to declare object
types, to provide definitions for frequently used macros and to make external definitions for
routines that are specific to that object’s package. Frequently these files include other files,
which in turn may include other packages or system header files.

For instance, if your code uses the FRANVE, PANEL and FONT packages, then these include files
must be specified:

#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 font. h>

However, investigation shows that some header files include other header files by default.
For example, <xview/xview.h> includes <xview/frame.h>. There are “wrappers’ inside the
XView header files which prevent any one of them from being included more than once.

*XView also includes C++ bindings for al its public functions.
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3.1.4

3.14.1

3.1.5

Naming Conventions

All the examples throughout this manual follow a consistent method in the naming of data
types, package names, and even variable names. Because of the large number of packages
and data types, you could easily confuse what alexical string represents. Therefore, you are
advised to follow certain criteria when naming variables and declaring data types that are not
specific to XView. Whatever naming convention you choose, you should always try to be
consistent.

Reserved names

XView reserves names beginning with the object types, as well as certain other prefixes, for
its own use. The prefixes in Table 3-1 should not be used by applications in lowercase,
uppercase, or mixed case.

Table 3-1. Reserved Prefixes

attr_ icon_ server _image_
canvas_ nenu_ string_
cns notice_ ternsw_
cursor _ notify_ text
defaul ts_ panel _ t ext sw_
dnd_ pi xrect _ tty_

dr agdr op_ pr_ ttysw_
drop_ pw_ win_

ei rl_ wi ndow_
es_ rect _ wiTgr _
ev_ screen_ XV_
event _ scrol | _

font _ scrol | bar _

frame_ sel ection_
fullscreen_ seln_

generic_ server _

To help you choose what not to use for data types and other lexical tokens in your applica-
tion, review Table 2-1, “XView Objects, Owners, Packages, and Data Types.”

Example of XView-style Programming

The flavor of the XView programming interface is illustrated by the code in Example 3-1.
This program, quit.c, creates a frame containing a panel with one item: a button labeled Quit.

There are afew things to notice in the program. First, note the NULL that terminates the attri-
bute listsin the xv_creat e() and xv_set () cals. The most common mistake in using
attribute lists is to forget the final NULL. Thiswill not be flagged by the compiler as an error.
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The results are actually unpredictable, but the most common result is that XView will gener-
ate arun-time error message and the program will exit.

Second, the object returned by the xv_cr eat e() for the PANEL_BUTTONis not stored into a
variable. Thisis primarily because it is not needed by any other portion of the code. One of
the most common programming inefficiencies isthe use of global variables when they are not
needed. If you are not going to reference an object created viaxv_cr eat e() , you should
not retain its handle. If you need its handle, but only temporarily, then it should be a local
variable, not a global or st ati c one. For example, the panel variable (type Panel ) is
used asalocal variable.

Example 3-1. The quit.c program

/ *
* quit.c -- sinple programto display a panel button that says "Qit".
* Selecting the panel button exits the program
*/

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew frane. h>

#i ncl ude <xvi ew panel . h>

Frane frane;

main (argc, argv)
int argc;

char *argv[ ];

Panel panel ;
void quit();

xv_init (XV_INT AR PTR ARGV, &argc, argv, NULL);

frame = (Frane)xv_create (NULL, FRAME
FRAME LABEL, argv[ 0],

XV_WDTH 200,
XV_HE GHT, 100,
NULL) ;

panel = (Panel )xv_create (frane, PANEL, NULL);

(void) xv_create (panel, PANEL_BUTTQN

PANEL_LABEL_STR NG "Quit",
PANEL_NOTI FY_PRCG, qui t,
NULL) ;
xv_main_|l oop (frame);
exit(0);
voi d
qui t ()
{

xv_destroy_safe(frame);

}

Figure 3-1 shows the output resulting from quit.c. In the sections that follow, we are going to
look at how this program demonstrates the structure of XView programs.
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3.2

@ sample

i i

Figure 3-1. A frame containing a Quit button
Initializing XView

Initializing the XView system should be done as soon as possible in the application. The
Xv_init () function performs many tasks, including:

e Opening the connection to the server.
e Initializing the Natifier.
e Initializing the Resource Manager database.*

Theformof xv_init() is:

Xv_Server
Xv_init(attrs)
<attribute-valuelist> at trs;
By default, xv_i ni t () opens a connection to the server described by the DI SPLAY envi-
ronment variable. With the appropriate command-line options (discussed later), a different
server may be specified. No matter which server is ultimately used, xv_i nit () returns a
handle to that server object.

All subsequent XView objects that are created will use this server by default. This includes
the physical screen(s) and resources. If you want your application to span multiple servers,
you need to open a separate connection to those servers via the SERVER package. For further
information on how to do this and other details of the SERVER package, see Chapter 15, Non-
visual Objects, for details.

*See Chapter 17, Resources, for more information about the resource database.
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3.2.1 Using xv_init()

Initialization should be done before the application attempts to parse its own command-line
options. Since many programs tend to have command-line parameters, a program tends to
report unknown parameters as illegal arguments. Because XView parameters can also be
specified on the command line to the application, the program must be able to distinguish
between the application’s parameters and XView’s parameters.

XVv_init() accepts the attributes XV_I NI T_ARGS and XV_I Nl T_ARGC PTR ARGV for pur-
poses of parsing command-line arguments. These attributes both take two parameters as val-
ues. argc and ar gv. These are typically the same ones passed into nai n() . Using the
XV_I NI T_ARGC PTR_ARGV attribute, the xv_i ni t () function can be told to modify ar gc
and ar gv by removing parameters that are XView-specific, like so:

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);

When xv_init returns, argv contains only those parameters that are not specific to
XView, and the application can now assume that all remaining arguments are specific to the
application. So ahypothetical command line might look like this:

% pr ogr am —di spl ay maui: 0

The command line isfirst parsed by xv_i ni t (), and in this case, all arguments are stripped
from the ar gv variable, leaving just ar gv[ 0] , whose value is pr ogr am ar gc is modi-
fied to have the value 1 (it was originally 3). The example command-line parameters change
the default server to be the X server running on the machine named maui.

Themacro XV_I NI T_ARGS issimilar:
Xv_init(XVINT ARGS argc, argv, NULL);

Here, ar gc and ar gv are not modified at all and are returned unchanged by xv_init ().
Therefore, the value, not the address, of ar gc isused. This method is less advantageous for
initializing XView because it leaves the application with the responsibility of parsing XView
command-line parameters later.

NOTE

Once XView has been initialized, subsequent callsto xv_i ni t () areignored,
as are all parameters consisting of XV INT ARGS or XV INT_
ARGC_PTR_ARGV.

A common error that users make is to enter bad command-line arguments. These arguments
can be specific to XView or specific to the application, so XView handles the XView-specific
argument and then expects the programmer to handle application-specific arguments.

Upon receiving a bad argument, XView prints an error message, indicating what XView-
specific values are legal, and then callsexi t ( 1) . Thefunction that provides this message is
specified by the attribute XV_USAGE PRCC. In most cases, you want to leave this alone
because it is not the way you handle application-specific arguments.
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3.3

3.3.1

The attribute Xv_ERROR PROC is used to install an error recovery routine. See Chapter 24,
Error Recovery, for details about error handling.

Creating and Modifying Objects

After the system has been initialized, objects can be created and modified using
xv_create(), xv_find(), xv_get(), and xv_set(). A closer look at
xv_create() and xv_find() shows how these functions can be used to create new
objects or find existing objects with particular attributes from various packages.

Using xv_create()

Xv_creat e() istypically used as shown in Example 3-2.

Example 3-2. xv_create() creates XView objects
#i ncl ude <xvi ew xvi ew. h>

nmai n(argc, argv)
char *argv[ ];

Frane frane;

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);

frame = (Frane)xv_create(NULL, FRAME, NULL);

xv_nai n_| oop(frare);
}
In Example 3-2, aframeis created from the FRAVE package and no additional attribute-value
pairs are specified. Therefore, all the default properties from the frame class are set into the
instance of this new frame when it is created.

Theformof xv_create() is

Xv_obj ect

xv_creat e(owner, package, attrs)
Xv_obj ect owner ;
Xv_pkg package;

<attribute-valuelist> attrs

In most cases, owner isanother XView object. Asshown in the example, when the frameis
created, it has no owner, per se. This means that the owner should default to a pre-specified
owner that XView hasin mind. Defaulting is not always possible, but for this base frame, the
default owner is the root window of the current server. As a child of the root window, the
frame is under the constraints that the window manager might impose upon it (the colormap,
for example).

Objects must have an owner for several reasons. One reason is that the X server may not be
running on the same machine as the application (client) program. Therefore, because XView
is running on the client side, objects that are created by the application have to contact the
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server. There could be more than one server to contact if the application supports multiple
displays or runs on several machines simultaneously. To do this, XView needs to know what
server or screen a particular object is associated with.

Another reason is that certain attributes are inherited from the owner, such as color and event
masks. Itisup totheindividual package to determine what it inherits from its owner.

When owner isNULL, the owner of the object being created is either defaulted to a predeter-
mined owner, or the object is said to have delayed binding. That is, the object is not associ-
ated with any other object until it is displayed on the screen. A scrollbar that is created with
aNULL owner will not be displayed until it is attached to an object, and this object becomes
its owner. Most objects are required to have owners at the time of their creation. Frames,
windows and fonts must have a valid (default) owner because they need to access the
screen’ s default colors, available fonts and so on.

Table 3-2 showsthe default owner if owner isNULL inthecall toxv_creat e.

Table 3-2. Default Ownership of Objects

Object’s Package Owner If Owner isNULL
CANVAS Frame The window manager of
xv_defaul t _screen
CVs Screen xv_defaul t_screen
CURSCR Window, screen or anything that The window manager of
returns Xv_ROOT xv_defaul t _screen
DRAGDROP Window NULL owner not allowed
DROP_SI TE_| TEM Window NULL owner not allowed
FRANE Another frame or the root window | The window manager of
xv_defaul t _screen
Panel |tens Panel NULL owner not allowed
MENU Ignores its owner Always use NULL
NOTI CE Window NULL owner not allowed
PANEL Frame xv_defaul t_screen
Menu | tens Menu Allows delayed binding
| CON Same as cursor Same as cursor
SCROLLBAR An openwin object Allows delayed binding
SCROLLABLE_PANEL Frame NULL owner not allowed
SCREEN, Server xv_defaul t _server
FULLSCREEN
SELECTI ON_| TEM Selection Owner NULL owner not allowed
SELECTI ON_OMNER Window NULL owner not allowed
SELECTI ON_REQUESTCR | Window NULL owner not allowed
SERVER Ignores its owner Always use NULL
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3.3.2

Table 3-2. Default Ownership of Objects (continued)

Object’s Package Owner If Owner isNULL

SERVER | MAGE Screen xv_defaul t_screen

TEXT Frame The window manager of
xv_defaul t _screen

The object that isreturned from xv_cr eat e() isan opaque data type called Xv_obj ect .
The return value should be coerced into the type of the object being created.

Eachtimexv_creat e() isused, it creates a new and entirely different object. The type of
object that is returned depends on the package specified.

Panel panel ;
panel = (Panel )xv_create(frane, PANEL, NULL);

Here, a panel is created as a child of aframe. Asin the previous example, there are no attri-
bute-value pairs specified, so the pandl is created with all the default values intrinsic to a gen-
eric panel object from the PANEL package. The panel is then installed inside the frame
accordingly. Panel items can be installed inside the panel as:
Panel _item button;
button = (Panel _iten)xv_create(panel, PANEL_BUTTQN
PANEL LABEL STRNG “Quit",
PANEL_NOTI FY_PRCC, quit,
NULL) ;

Here, xv_cr eat e() isusedto create apanel item of type PANEL_BUTTON. Thisisaspecia
type of object that is created inside of panels only. That is why the owner of the item is the
panel created in the previous example. In the attribute-value list provided in this example,
the label is set by specifying the PANEL_LABEL_STRI NG attribute and a string as the value
portion of the pair. Similarly, the callback routine specified is the routine called qui t () .
Because the intent of panel buttons is to select them with the pointer, the callback routine is
the function to call if the user presses the mouse button in the panel button item.

Using xv_find ()

In al the examples so far, the routine xv_cr eat e() has been used to create new objects of
different types or classes. However, it might not always be possible to know whether or not a
particular object has been created. The best way to handle such casesistousexv_fi nd().
If the object has been created, xv_fi nd() returns the handle to the pre-existing object; if
not, xv_find() createsit. The definition of the routine follows:

Xv_opaque

xv_find (owner, package, attrs)
Xv_obj ect owner ;
Xv_pkg package;

<attribute-value list> attrs,
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3.3.3

As you can see, the form of xv_fi nd() isthesameasxv_cr eat e() . Fonts are objects
that usually only need to be created once and are then used throughout the application wher-
ever necessary. For example, say the application needs to use the font named fixed (because
it isusually available on any X server and is almost guaranteed to be found). Several places
in the application need to use the font, but only one instance of the font needs to be created.
To avoid multiple instances of the object, the following function call is made:
Xv_Font ny font;
ny font = xv_find(frane, FONT,
FONT_NAME, "fixed",
NULL) ;

This code segment demonstrates how xv_fi nd() triesto find an existing font named fixed
that has already been created by the application. If the application has not yet created this
font, then xv_fi nd() actsjust likexv_creat e(), and anew font is created. This func-
tion is not intended to replace xv_creat e() at al. It isintended to be used in the case
where only one instance of an object is desired and that one instance is shared throughout the
application. While you could use xv_fi nd() rather than xv_creat e() in the other
examples shown so far, the problem arises if you need two copies of a particular instance of
an object. For example, if you were going to create another PANEL using all the default val-
ues of the PANEL package, then xv_fi nd() would return the previously created panel. Any
new objects attached to that panel would also be attached to the other panel because they are,
in fact, one and the same.

As shown, fonts are frequent users of thexv_fi nd() function.*

Using xv_destroy()

The correct way for an XView application to exit is to destroy al objects created and call
exi t () with an appropriate exit status. The function xv_dest r oy() destroys an instance
of an XView object. The function xv_destroy_saf e() doesthe same thing but ensures
that it is safe to do so.t In generd, it is better to be safe than sorry. The definition of these
routines are as follows:

int

xv_dest roy_saf e(obj ect)

Xv_opaque obj ect ;

int
xv_dest roy(obj ect)
Xv_opaque obj ect ;

The return value from the routines is either XVv_OK or XV_ERROR. Example 3-2 in Section
3.1.5, “Example of XView-style Programming,” shows a base frame containing a panel
subwindow with one panel button created inside it. The callback routine for the panel item,
qui t (), isintended to exit the application. Rather than actually calling exi t (), a more
elegant way to exit would be to destroy all the objects that have been created. If a text

*Chapter 16, Fonts, describes how to create fonts using xv_f i nd() .
TChapter 20, The Notifier, discusses the difference between a safe and an immediate destruction of an object.
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subwindow had its text modified since the last update, this would give the package an oppor-
tunity to prompt the user for an update. Or you might install a routine that interposes any
request for destruction on a particular object (such as aframe).*

Thequi t () routine looks like this:
voi d
qui t ()

if (xv_destroy safe(frame) == XV_(K)
exit(0);

Rather than calling xv_destroy_saf e() on al objects, it is only caled for the base
frame. Because the base frame is the owner of all the other objects, xv_dest roy() and
xv_destroy_saf e() descend into the objects children and destroys all of them with the
same call.

Use the function xv_destroy_saf e() to destroy objects from within the object’s call-
back procedures. xv_destroy_saf e() will delay destroying the object until it is safe to
do so (that is, not while in the object’s callback). For example, when a frame is destroyed
from within the frame’s FRAME_DONE_PROC, you need to use xv_destroy_safe() to
ensure that the frame object is removed. (See FRAVE_DONE_PRCC in the next chapter for a
description of aframe’s“done’ callback.)

xv_destroy() may be called at any time without notice. It may result from actions the
user takes with the window manager, from a separate process or from events sent by other
applications.

Using xv_set() and xv_get()

As discussed in the previous chapter, attributes about objects can be set, reset and retrieved
usingthecallsxv_set () and xv_get () . The definition of these routines are:

Xv_opaque

Xv_set (obj ect, attrs)
Xv_obj ect obj ect ;
<attribute-valuelist>  attrs;

Xv_opaque

Xv_get (obj ect, attr)
Xv_obj ect obj ect ;
Attr_attribute attr;

xv_set () isjust like xv_creat e() with respect to the attribute-value parameters. Use
xv_set () to set or change the value of one or more attributes of an object that has already

*Chapter 20, The Notifier, describes how to install destroy interpose functions.
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been created. The following code segment uses a single xv_set () call to change three
attributes of aframe:

#i ncl ude <xvi ew xvi ew h>
nmai n()

Frane frane;
frame = xv_create(NJLL, FRAME, NULL);

xv_set (frane,
FRAME LABHL, "XVi ew Deno",
FRAME_SHOWLABEL, TRUE,
FRAME NO OONFIRV) TRUE,
NULL) ;

;<;/._mai n_| oop(frare);

}

xv_get () isdifferent from xv_set () in that the val ue parameter is not passed to the
function—instead, the value isreturned fromxv_get () :
Xv_Wndow root _wi n;

Frane frane;
Rect *rect;

/* create the base frame for the application */
frame = xv_create(NJLL, FRAME, NULL);

/* get the root w ndow of the base frane of the application */
root_win = (Xv_Wndow *) xv_get(frame, XV_ROO0);

/* get the dinensions (rectangle) of the root w ndow */
rect = (Rect *) xv_get(root_wn, XV _RECT);

Because xv_get () returns the value of the attribute specified, only one attribute of the
object can be retrieved by an xv_get () cal. The return value for the function is going to
be an opague data type, so it must be typecast into the type expected. However, note that the
value XV_ERRCR might be returned in the event that the object passed is not avalid object or
if an attribute does not apply. In this case, the return value should be checked to seeif it is
XV_ERROR. One potential problem is that the value of XvV_ERROR might happen to be the
same as the expected return value. Fortunately, an error returned from xv_get () is
unlikely in a properly written application.

In many packages, certain properties may be retrieved but not set. For example, you may use
xv_get () for the property W N _FRAME to get the window’s frame but you may not use
Xv_set () to set thewindow’'sframe. Inthiscase, xv_set returns XV_ERRCR. Inthe more
likely event that the call was successful in setting attributes using xv_set () , then the value
XV_OK will be returned.

For some XView attributes that take strings as valuesin xv_creat e() or xv_set (), the
string is copied, but for other attributes, the passed pointer is used directly. Since XView's
internal memory allocation methods may change in future releases, you should not write code
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that depends in any way on it. The following example shows the type of code that should be
avoided, since it depends on XView’s internal memory allocation method:

/ *

* Set panel |abel string on panel button

*/

xv_set (panel _button, PANEL LABH_STRING array _ptr, NULL);

*

DO NOT attenpt the fol | ow ng

* Ok X X T~

Check if the nenory pointer for the panel button |abel
is the sane as array_ptr */

if (array_ptr == xv_get(panel _button, PANEL_LABEL STRNG) {

}

3.3.5 Precedence of Resource Options

In the X Window System, the user can configure the interface according to options available
in specific applications. The user accomplishes this through a resource database that resides
in the X server. XView provides several ways for the programmer to set default values and
to accommodate the user’s specifications for properties such as frame colors, fonts and win-
dow geometry among others (for more information on resources, see Chapter 17, Resources).
There are several ways that properties can be set, including: using xv_set () on an attri-
bute corresponding to the property, using command-line options, using values from the
. Xdef aul t s file or using the values specified when calling xv_cr eat e() . In addition,
XView or the window manager may determine some default values for certain properties.
Among these different ways of setting options, programatically, the following precedence
from highest to lowest is maintained:

1. Acdltoxv_set().
. Any command-line options.

. Values specified inthe . Xdef aul t s file.
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3
4. Values specified or inherited inacall toxv_create().
5

. Toolkit or window manager defaults.

NOTE
The precedence above does not apply for locale commmand line options.

See Chapter 22, Internationalization, for more details on locale command-
line options.
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3.4 xv_main_loop() and the Notifier

Once all the objects have been created, you are ready to have all the windows displayed and
have event processing begin. At this point, the program cals xv_nmi n_| cop(). Thejob
of xv_mai n_I oop() isto start the Natifier. Once the Notifier has started, the program will
begin to receive and process events such as Expose, MapNot i fy, Confi gureNoti fy,
KeyPr ess, and so on. The X server generates these events and sends them to the client.
While it is up to the client to handle all events that the X server sendsto it, the Notifier layer
of XView handles much of thiswork automatically.

The Notifier's main job is to process these events and dispatch them to the client if it hasreg-
istered a callback routine for that event type with the Notifier. Otherwise, the Notifier might
ignore the event. Of course, XView attempts to provide reasonable default actions for all
events that the application typically does not want to deal with. For example, asimple appli-
cation that contains nothing but a command frame (which has nothing but a panel/control
area) might not care to handle resize events if the user resizes the window. XView must
handle this so it can resize the panel and/or reposition the panel items within it.

Those events that the application would be most interested in are things like KeyPr ess and
But t onPr ess events of various types. For events like these, the application should install
callback routines for the Notifier to call if one of those events has taken place.

In the examples shown, the only callback routine installed is the one in the panel item,
qui t (). When selected, the Natifier notifies the application by calling the callback routine
associated with the object in which the event took place. In this case, the Naotifier calls the
routine qui t () and the application has control of the program again. Asone might expect,
the Notifier has relinquished control of the program while the application’s callback routine
is being caled. The Notifier does no more event processing at all until the callback routine
has returned. However, the programmer can query events from within the callback routine if
necessary.

If the code within the callback routine creates new objects or destroys existing objects, noth-
ing will happen on the display until the callback routine is finished and returns control to the
Notifier.

Just because the Notifier handles the delivery of events to the application, that does not mean
that the application will be notified of all events that might occur. The application is only
notified of the events that it has registered with the Notifier. Events that the client can regis-
ter with the Notifier include Creat eW ndow, MapW ndow, Confi gureW ndow,
QueryFont, Get | nput Focus, and so on. These are general X events, not XView-
specific events. However, XView has a corresponding event definition for the purpose of
registering events with the Notifier. Event registration is covered in detail in Chapter 20, The
Notifier. Event types and specifications are discussed in Chapter 5, Canvases and Openwin,
and Chapter 6, Handling Input.

When a frame is displayed on the screen, a MapNot i fy event is generated by the X server
(since the frame is mapped, or displayed, to the screen). However, there has been no callback
routine specified to handle the map event, so the Notifier passes it back to XView, which
handles it internally. This default action, in fact, does nothing special; it simply allows the
frame to be displayed. Further events are generated: expose events, visibility events (for the
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frames that are covered up by the new frame), enter and leave events when the user moves
the mouse in and out of the frame, motion events, and so on. If none of these events have an
application-defined callback routine associated with them, the Natifier handles them.

Note that when objects such as frames or canvases are created, only the objects themselves
and the associated attributes of those objects are created. What is not created are the objects
windows. These are not created until after xv_mai n_| oop() iscaled. Thisisdue to the
fact that one of the events that is generated is the realize event—this indicates that an object
has been realized to the screen and a window has been (or needs to be) generated. The
objects’ packages internally handle the creation of windows at the appropriate time. Since
that does not occur until after the call toxv_nai n_| oop() , there should be no attempts to
render graphics into objects’ windows before then.
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4

Frames

A frame is a container for other windows. It manages the geometry and placement of
subwindows that do not overlap and are fixed within the boundary of the frame. The
OPEN LOOK specification refers to subwindows, or panes, as tiled windows because they do
not overlap one another. Subwindow types include canvases, text subwindows, panels, and
scrollbars. These subwindows cannot exist without a parent frame to manage them. Figure
4-1 shows the class hierarchy for the FRAVE package.

Generic

Object (Drawable) Window Frame

Figure 4-1. Frame package class hierarchy

Figure 4-2 shows an example of a screen that displays three frames, each one containing at
least one subwindow. Note that frames do overlap. The File Manager frame has the key-
board focus, as indicated by the title bar having its foreground and background colors
reversed. The setting of the keyboard focus is handled by the window manager, not the
FRAME package. In this case, an OPEN LOOK window manager is using click-to-type to set
the keyboard focus. Thisis demonstrated by the cursor’s location within an unselected frame
(the Edit: File frame).

The FRAME package provides the following capabilities:

» A communication path between the application and the window manager.

* A mechanism to receive input for the application.

e Avisual container for user interface objects.

» A method to group windows with related functionality.

e A mechanism to manage footers.
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Figure 4-2. Three base frames

A frame depends upon the window manager for its decorations and many basic operations.
The FRAME package does not manage headers (title bars), resize corners or the colors of those
objects. These are all strictly functions of the window manager. The application gives hints
to the window manager about some of these attributes through the FRAMVE package (including
not to display decorations at all if so desired), but results vary depending on which window
manager the user is running. The examples in this book assume the user is running an
OPEN LOOK window manager.

Frames do not manage events; this task is left up to the windows that the frame manages.
That is, frames do not get mouse and keyboard events and propagate them to child windows.
While frames are subclassed from the window package, the frame's window rarely sees any
events at all, and if they do, these are not intended to be processed by the application pro-
grammer.

60 XView Programming Manual



4.1

41.1

Types of Frames

Basicaly, two types of frames are available in XView: base frames and command frames.
The main frame of the application is called the base frame. The base frame resides on the
root window; its handle is passed to xv_mai n_| oop() to begin application processing.

A specia kind of frame, called a command frame, is created with a panel subwindow by
default. Command frames are useful as help frames, property frames and such defined by
OPENLOOK. Programmatically, a command frame is no different from a frame with one
subwindow that isa panel.

A base frame's parent is the root window, whereas a subframe’'s parent is another frame
(either a base frame or a subframe). When a frame goes away (quit or close), all of its child
windows, including subframes, also go away. For example, assume you create a command
subframe to display application-specific help. When this command subframe is activated, it
might display explanatory text along with an OK button to dismiss the help. If you close the
base frame, the help subframe also closes.

XView alows for multiple frames that are not children of the base frame. For instance, you
could create a help frame that is independent of the application’s base frame. The parent of
this frame is the root window of the display and not the base frame. The help frame will
remain visible even if the base frame goes away. The term subframe defines a relationship
among frames at creation time and a dlight difference in functionality.

The Role of the Window Manager

It isimportant to understand what effect the window manager has in determining the appear-
ance and behavior of an XView frame. As mentioned earlier, many attributes defined in the
FRANME package are readlly hints to the window manager. The window manager is responsible
for frame and window decoration, as well as the size and placement of windows on the
screen (screen geometry). That is, it is the window manager’s job to provide such decora
tions as title bars and to set attributes such as the color of decorations. It also handles resiz-
ing windows, moving windows, closing windows (iconifying) and so on. The application can
ask the window manager to do things in a certain way, but the window manager is not obli-
gated to act on these requests.

For your application and the window manager to communicate properly, the window man-
ager must comply with the specifications in the Inter-Client Communication Conventions
Manual (ICCCM).* Since the window manager is aclient of the X server just as the applica-
tion is a client, the two clients must follow specified conventions to communicate with one
another. The FRANVE package assumes it is communicating with an OPEN LOOK-compliant
window manager. If not, some of the frame attributes might not work as described here.

*The Inter-Client Communication Conventions Manual is reprinted as Appendix L of Volume Zero, X Protocol Ref-
erence Manual.
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For example, using an OPEN LOOK window manager, a command subframe is a pop-up win-
dow that has a pushpin in the upper-left corner. The state of the pushpin (unpinned or
pinned) determines whether or not the window remains on the screen after the command has
been executed. The pin objects are provided by the OPEN LOOK window manager. If XView
applications are run with another window manager, they might not necessarily be pinnable.

Base Frames

Let's first create a base frame using the default attribute settings. To create a frame, use
XV_cr eat e, specifying the owner of the frame and identifying the FRAMVE package. The
program in Example 4-1 shows how to create a simple base frame.

Example 4-1. The simple_frame.c program
#i ncl ude <xvi ew xvi ew h>

nmai n()

Frane frane;

frame = (Frane)xv_create(NULL, FRAME, NULL);

xv_nai n_| oop(frarne);
}
Specifying NULL as the owner argument tells the FRAVE package to use the default value,
which specifies the root window on the current screen. The macro FRAME is defined to be
FRAME_BASE, which is the base FRAME package in XView.

Note that the header file associated with the FRAMVE package, <xview/frame.h>, is included
indirectly by <xview/xview.h>. (A separate inclusion has no harmful effect, however.)

The frame displayed by this program is shown in Figure 4-3.

XView Initialization and Base Frames

The first XView object to be created by an application is typically the base frame. However,
Xv_init() isaways called first to get any command-line parameters, initialize the con-
nection to the X server, set resources, and so on. The code segment in Example 4-2 shows
how ar gc and ar gv can be used in conjunction withxv_ini t ().

Example 4-2. Creating a base frame after calling xv_init()
mai n(argc, argv)
int argc;
char *argv[ ];
Frane frane;

xv_init(XV_INT ARG PTR ARGV, &argc, argv, NULL):
frame = (Frane)xv_create(NULL, FRAME, NULL);
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Example 4-2. Creating a base frame after calling xv_init() (continued)

;<;/._nai n_| oop(frare);
exit(0);

J@ L

i i

Figure 4-3. Simple base frame created without any FRAME attributes specified

In this sample code segment, the program expects no parameters that are specific to the pro-
gram. Any parameters that the user supplies are expected to be specific to XView or X.
When xv_init () is called with attribute XvV_I NI T_ARGC PTR ARGV, &ar gc and ar gv
are passed as values; upon return, ar gv is stripped of the parameters that are X or XView-
specific. Thear gc variable is also modified to reflect the number of parameters that remain
after processing. If the user specified no other parameters, then ar gc should be 1 and ar gv
should contain one element in its array of strings: the name of the program (since that is
what ar gv[ 0] is). If there are any more parameters, then the application has the opportu-
nity to look for application-specific parameters or to report unknown parameters as errors.

When the attribute XV_I NIl T_ARGS is used, the value of ar gc (not the address of ar gc) is
passed, and neither variable is modified.

Headers and Footers

The OPENLOOK window manager provides frames with headers that display text. The
header typically displays information such as the application name. The text is centered and
its font is not alterable by the application. The header also has a Close button at the upper-
left corner; selecting the button causes the frame to iconify—that is, the frame turns into a
graphical image, or icon, and is displayed (probably) elsewhere on the screen. The applica
tion's state is now closed. Thisusually indicates that the program isidle.
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The footer of a base frame shows text such as error messages, a page number, the date or
other miscellaneous information. The footer is split into two parts: the left footer where text
isleft justified, and the right footer where the text isright justified.

Unless otherwise specified by giving the appropriate attribute-value pairs, the header of a
base frame is displayed, but the footer is not. The header does contain the abbreviated menu
button, but there is no default header label. Thus, to create a header with alabel, the attribute
FRAME_LABEL must have astring value.* This may be a constant string or a variable pointing
to a string. When the frame is displayed, the string will be centered in the header. The
header label can be turned off by setting the FRAME SHOW HEADER attribute to FALSE. In this
case, even if the header label is set, the header (including the Close button) will not be
displayed at all. If FRAVE_SHOW HEADER is later set to TRUE, then the label will be displayed
again (see Figure 4-4). Note, some window managers, (including olwm) will only honor
requests to change certain aspects of the decor window when the window is coming out of
withdrawn state (unmapped). Any requests made to a mapped window to change information
about the decor will be held off until the window is withdrawn and mapped again. Thus the
result of setting the header to FALSE will not be seen until the frame is unmapped and then

mapped again.

- T

@ sample_header

i i

Figure 4-4. A sample header label display in a frame

The code segment in Example 4-3 sets FRAVE _SHOW HEADER to FALSE at creation but sets it
to TRUE in aseparate call. The header displays the name of the program.

*FRAME_LABEL isdefined to be XV_LABEL in <xview/frame.h>.
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Example 4-3. Setting separate values for a frame header

Frane frane;

frane = (Frame)xv_create( NJLL, FRAME,
FRAME LABEL, argv[ 0],
FRAME SHONHEADER FALSE, NULL);

xv_set (frane, FRAVE SHOVHEADER TRE, NULL):

Footers in base frames are not displayed by default, so setting either the left or right footer
messages also requires the boolean FRAME SHOW FOOTER to be set to TRUE. Note that setting
the footer on and off resizes the total size of the base frame, and while it does not cause any
subwindows to be resized, it is rather distracting to change the frame frequently (or at all).
Therefore, you should decide ahead of time whether you are going to use footers and set
them to be on or off at the time the frame is created. If the footer isno longer needed, set the
left or the right footer string to the null string—not the constant NULL. That is, use" " . Fig-
ure 4-5 shows what is displayed when the code in Example 4-4 isrun.

Example 4-4. Creating a footer

Fr éme frane;
franme = (Frame)xv_create( NJLL, FRAME,
FRAMVE LABEL, "hdrs_n_footers",

FRAME SHOVFOOTER  TRUE,
FRAME LEFT FOOTER "l eft side",
FRAME R GHT_FQOTER "right side",
NULL) ;

| L
@ hdrs_n_footers

-,_lleft side right side r

Figure 4-5. Headers and footers on base frame
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4.2.3 Closed Base Frames

Base frames are distinct from other types of frames because they can be closed, or iconified.
When the frame is closed, an icon replaces the entire base frame, including all subwindows
and control areas.* |If any subframes are associated with the base frame, then they are taken
down for as long as the application is closed. Using the appropriate attribute-value pairs, itis
possible to set the image and size of the icon. By default, no icon is associated with a base
frame and the size of the area occupied by an icon is 64x64. See Chapter 14, Icons, for more
information on creating icons used by frames. The bounding box (or Rect ) of the icon is
independent of the size of the icon, so the bounding box should be set explicitly if itsvaueis
anything other than the default.

The frame's dimensions when closed and the icon it uses may be set using xv_creat e() or
by using xv_set () after the frame has been created. Figure 4-6 shows what any applica-
tion or base frame looks like when it is closed, providing that the application uses the base
frame with default values. The figure also shows a graphical icon used by an application.

fhinfcsh

Figure 4-6. Default icon and application icon

To set the icon for the base frame, the icon must already have been created. However, assum-
ing one is available, the icon can be set in the base frame using the FRAMVE | CON attribute-
value pair. FRAVE | CON will not have an immediate effect on mapped icon’s. One must first
unmap the icon, change the icon, and then remap. Because the icon might not be the default
size (64x64), it isusually agood idea to set the size of the frame when it isin the closed state.
To do this, set the attribute FRAME_CLOSED RECT to be a pointer to avariable of type Rect *
(pointer toaRect ). (Rect isan XView data type defined in <xview/rect.h>.)

The best way to handle itistousexv_set () after thecall toxv_create():

extern lcon icon;
Fr ame frane;
Rect rect;

rect.r_width = (int)xv_get(icon, XVWDIH);
rect.r_height = (int)xv_get(icon, XV HE CHI);
frame = (Frane)xv_create(NULL, FRAME, NULL);
xv_set (frane,

FRAME | OON i con,
FRAME OLCBED RECT, &rect,
NULL) ;

*Only base frames have icons associated with them.
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This code segment sets the size of the icon area to be whatever size the icon is. Since
FRAMVE_CLOSED RECT takes a pointer to a variable of type Rect , the address of the variable
is given as the val ue parameter to the call to xv_set () . Also note that the other fields of
therect variable, (r _top,r | eft) are not used because FRAVE _CLOSED RECT only uses
the width and height dimensions from the variable.

The following call can be made to determine whether the frame is currently closed from
within the application:

is_closed = (Bool ean) xv_get(frane, FRAME CLCSED);
This call is useful for applications that are graphics-intensive. If a complex piece of code is
about to be executed, the application could check to see if the frame is open to display the
graphics.
Another way to change the icon, without worrying about whether the frame is mapped, is to
change theser ver _i nmage associated with the icon.

extern lcon icon;

Fr ame frane;

icon = xv_get(frane, FRAME IQON);
xv_set (icon, 1GON INAGE, new.inage, | QN MASK | MAGE, new mask, NULL);

This method of changing the icon works regardless of whether the frameisinitsiconic state,
assuming the Ser ver _i mage new_i mage isdefined.

Quit Confirmation

OPEN LOOK specifies that a notice is generally not needed to confirm a “quit” action unless
data will be lost. The base frame, which usually handles this type of action through the win-
dow manager, can be set to ask for confirmation. The attribute FRAVE_NO_CONFI RV, which
defaults to TRUE, can be set to FALSE to force confirmation:
frame = (Frane)xv_creat e( NOLL, FRAME,
FRAME NO OONFI RV]  FALSE,
NULL) ;

When the attribute FRAME_NO_CONFI RMis set to FALSE and the user initiates a “quit” action,
anatice dialog box will appear to request confirmation.
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4.3 Command Frames

Command frames are normally subframes in that they are most often created as children of
base frames. Most of the time, they are pop-up frames that serve one function and then go
away. Instead of having a Close button in the frame's header, the command frame has a
pushpin. The pushpin governs whether the frame remains up after the user performs the
functions that the pop-up frame provides. When a command frame is created, a default panel
is also created automatically. The panel on a command frame can be used to hold the panel
items, such as buttons or dliders, that the user interacts with. xv_get () can be used on
command frames to get the default panel and to avoid creating a new one. A pop-up frame
can have its own child pop-up frame, but this is not a good programming practice.

Example 4-5 shows a simple program that creates a pop-up frame as a child of the base
frame. Figure 4-7 displays the output of this program.

Example 4-5. Creating a subframe

/*

* subfrane.c -- display a subfrane froma base frane.

*/

#i ncl ude <xvi ew xvi ew. h>

mai n(argc, argv)
int argc;
char *argv[ ];

68

Frane frane, subfrane;
Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);

frame = (Frane)xv_creat e( NOLL, FRAME,

XV_WDTH 100,
XV_HEl GHT, 100,
FRAME LABHL, "Base Frane",
NULL) ;
subfrane = (Frane)xv_create(frame, FRAVE QWD
XV_WDTH 100,
XV_HEl GHT, 100,
FRAME LABEL, " Popup”,
NULL) ;

xv_set (subfrane, XV _SHON TRUE, NUL);

xv_nmai n_| oop(frane);
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4.3.2

@ Ease Frame

+1I5 Popup

Figure 4-7. Base frame with a command frame

Manually Displaying Frames

The attribute Xv_SHOWsets whether a window (or frame, in this case) will be displayed. If it
is set to FALSE, the frame will not be seen. Base frames are always displayed because
Xv_mai n_| oop sets the Xv_SHOW attribute to TRUE. Pop-up frames are not displayed
unless the Xv_SHOW attribute is set by the application. An application might create many
pop-up dialog boxes initially and then determine the appropriate time to actually display
them. A callback routine invoked by some action (e.g., panel button selection) from the base
frame might be used to display the pop-up frame. When a command frame is displayed, the
new cursor is moved to the default panel item within the command frame.

When a frame is displayed, the server allocates space for it. If you create an application that
uses many objects and requires a large amount of server memory to display those objects,
then, on servers with limited memory, you may need to specially manage or limit the number
of frames that are displayed.

The Pushpin

On a command frame, the pushpin at the upper-left corner is unpinned by default. The push-
pin is controlled by using both the FRAME CVD DEFAULT_PI N _STATE and the FRAME
CVD_PI N_STATE attributes. FRAVE_CVD DEFAULT_PI N_STATE controls the initial state of
the command frame's pin when the frame goes from unmapped (withdrawn) to mapped state.
It isvalid for both mapped and unmapped frames. However, if the frame is currently mapped,
the change will be visible only on the next transition from unmapped to mapped state. Valid
values for the state are defined in <xview/frame.h> and include: FRAME CVMD PIN I N and
FRAME_CMVD PI N _OUT.

FRAVE_CMD_PI N_STATE returns the current state of the pin. It isvalid for both mapped and
unmapped frames. For unmapped frames this always returns FRAVE_CVD_PI N_QUT.
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A simple example can demonstrate how some of the frame attributes interact. The program
in Example 4-6 builds a base frame with apanel button that says, “Hello.” If selected, acom-
mand frame pops up. The new frame has a panel button that says, “Push Me,” and if pushed,
“Hello World” is printed to stdout. If the command frame's pushpin is out, once the Push Me
button is selected, the frame is taken down. To get the frame up again, the user must select
Hello again. However, if the pin isin, then the frame remains up for repeated use. Selecting
Hello while the frame is already up causes the command frame to be raised to the top of the
window tree. Thisisuseful in case the command frame gets obscured by other windows.

Example 4-6. Using several frame attributes

/ *
* popup.c -- popup a frame and allow the user to interact wth
* the new popup frane.
*/

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew panel . h>

Frane frang; /* top level application base-frame */
Frane subfrane; /* subfrane (FRAME QVMD) is a child of frane */

mai n(argc, argv)
int argc;
char *argv[ ];

Panel panel ;
int show cnd_frame(), pushed();

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);

/* Oreate base frane */

frame = (Frane)xv_creat e( NOLL, FRAME,
FRAME LABEL, argv[ O],
NULL) ;

/* Install a panel and a panel button */
panel = (Panel )xv_create(frame, PANEL, NUL);
(void) xv_create(panel, PANEL BUTTQON
PANEL_LABEL_STRING "Hel | o",
PANEL_NOTI FY_PROC  show cnd_frane,
NULL) ;

/* Oeate the coomand frane -- not displayed until XV SHOVNis set */
subfrane = (Frane)xv_create(frame, FRAVE QWD

FRAME LABHL, " Popup",
NULL) ;
/* Command franes have panels already created by default -- get it */

panel = (Panel )xv_get (subframe, FRAVE COMD PANEL);
(void) xv_create(panel, PANEL BUTTQON

PANEL LABEL. STRNG "Push M",

PANEL_NOTI FY_PRCC, pushed,

NULL) ;

xv_nai n_| oop(frane);
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Example 4-6. Using several frame attributes (continued)

/* Called when base frane’s button is pushed -- show raise subfranme */
show cnd_frame(item event)

Frane item

Event *event;

xv_set (subfrane, XV _SHON TRUE, NUL);
}

/* Called when command frame’s button is pushed */
pushed(i t em event)

Panel item item

Event *event;

{
printf("Hello world.\n");
/* Check to see if the pushpinis in-- if not, close frame */
/* Return value of FRAME OMD PIN STATE is cast toint */
if ((int)xv_get(subfraneg,
FRAME OVD PI N STATE) == FRAME OMD PIN I N)
xv_set (subfrane, XV _SHON FALSE, NULL);
}

Severa things are noteworthy in this sample program. First, there is only one Panel vari-
able (called panel ). It isused to store the handle to the panel created by the base frame. It
does not matter that this variable is aso used to store the return value of the cal to:

xv_create(frane, PANEL, NULL)

because its use is temporary. This demonstrates that the programmer need not maintain
handles to objects that are never referenced. A common programming efficiency error is to
declare many variables that reference objects created viaxv_cr eat e() and then never to
use them. The panel is needed, but only long enough to use it as the owner of the panel but-
ton that is created. Once ownership is established, the handle to that panel is no longer
needed. Therefore, the variable is reused in the call that gets the already created panel from
the subframe. Thiscall isasfollows:

panel = (Panel )xv_get (subfrane, FRAME OMD PANEL)

The handles to the buttons are never needed, so the return values of those creation calls are
ignored. On the other hand, it is always prudent to check for return values in case of error—
had the panel creation returned a NULL handle, then the buttons should not be created. The
sample programs do not demonstrate this type of error checking in order to keep the
examples simple and readable.

The FRAME_DONE_PROC Procedure

If the pushpin is pushed in by the user, the application has no knowledge of this action. How-
ever, if the user pulls the pin out, then the toolkit calls the command frame's
FRAVE_DONE_PRCC routine. By default, if the parent of command frame is NULL, then the
frame is unmapped. The programmer can override this behavior by installing another
FRAVE_DONE_PRCC routine. Thisis only needed if you want to check that the frame can be
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dismissed. Suppose that the purpose of the subframe is to query for a filename. If the
filename was not given, you might want to display a notice indicating that and allow the user
to type in afilename. In this case, the FRAME_DONE_PRCC is responsible for doing the neces-
sary checking and deciding whether to display a notice or to take the frame down.

When you install your own FRAVE_DONE_PRCC routine, XView will not take down the frame
regardless of what your code does. If you want the frame to be unmapped, by set Xv_SHOWto
FALSE.

The parameter passed to your routine is a handle to the subframe itself, as shown in
Example 4-7.

Example 4-7. The subframe.c program

#i ncl ude <xvi ew xvi ew. h>
#i ncl ude <xview frane. h>

/*

* subfrane.c -- create a base frane that has an associ at ed subfrane.
* Pull the pin out of the subfrane and its FRAME DONE PROC procedur e
* gets called.

*/

mai n(argc, argv)

int argc;

char *argv[ ];

Frane frane, subfrane;
int done_proc();

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);
frame = (Frane)xv_create(NULL, FRAME, NULL);

subfrane = (Frane)xv_create(frame, FRAVE QWD
FRAME_DONE_PROC,  done_pr oc,

XV_SHOWV TRUE,
NULL) ;
xv_nai n_| oop(frare);
}
/*
* when the pushpinis pulled out, this routine is called
*/

done_pr oc( subf r ane)
Frame subfrane;

/* we have the choice of vetoing or granting the user’s

* request to dismiss the frane -- if we choose to dismss
* the frane, we nust do it manually. Like so:
*/

xv_set (subfrane, XV _SHON FALSE, NULL);
/* otherwi se, we shoul d push the pin back in */

}

Thecal to xv_set (XV_SHON FALSE) is safe because no action istaken at all if this was
not the result of the pin being pulled out. The frame will not go down (i.e., thexv_set () is
ano-op) if the pinisin or isaready out. This gives the programmer the flexibility of using
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4.3.5

4.4

the same function (something like done_pr oc()) in other places throughout the applica-
tion. For example, it could be used in a callback routine for a panel button.

If the subframe must be taken down regardless of whether the pinisin or out, the application
should forcefully remove the pin using:

xv_set (subframe, FRAME OMD DEFAULT PI N STATE, FALSE, NULL);

Forcefully removing the pin in this fashion does not result in the frame's done procedure
getting called. This routine is only called when the pin has been removed as a result of an
action that the user has taken and when the application has no knowledge of this action.

Showing Resize Corners

It should also be noted that the command frame has no resize corners as the base frame does.
This is the default behavior for command frames, but the attribute FRAME
SHOW RESI ZE_CORNER can be set to TRUE to force the resize corners to be shown. This
allows the user to resize command frames the same as base frames. Base frames have resize
corners by default, but they can be turned off at creation time or at any time before the frame
is mapped to the screen. After the frame has been displayed, the resize corners may not be
turned off.

Minimum and Maximum Frame Sizes

The attribute FRAME_M N_SI ZE alows you to specify a minimum a frame can be resized. It
takes two integer parameters, specifying the minimum width and height of the frame.
This information is passed onto the window manager as pat of the WM
NORMAL_HI NTS property. Note that the minimum size is only a hint to the window man-
ager. Some window managers may choose to ignore certain application specified hints. Set-
ting both the minimum width and height to 0 effectively removes any application controlled
minimum restriction on size. Similarly, FRAME_MAX_SI ZE allows you to specify a maximum
size that aframe can be resized.

Miscellaneous Attributes

Some frame attributes discussed in the following sections only work with OPEN LOOK win-
dow managers. Attributes such as FRAME BUSY, FRAME SHOW RES|I ZE CORNERS,
FRAVE_CMD_PI NSTATE communicate with the window manager. You will get unpredictable
results if you are not running an OPEN LOOK window manager or if there is no window man-
ager running at all.
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4.6

Busy Frames

When running the Push Me application, you might notice a delay between the time that the
Hello button is pressed and the time that the subframe is displayed. If adelay might confuse
the user about what might be happening, you can provide visual feedback that the application
is at work. You can set the FRAME _BUSY attribute for the frame that issues the request that
might cause the delay. In Example 4-6 we set the XV_SHOWattribute in the base frame. Thus,
show _cnd_f rame() might have looked like the following code fragment:

show cnd_f r ame( subf r ane, event)

Franme subfrane;
Event *event;

xv_set (baseframe, FRAME BUSY, TRUE, NULL);
xv_set (subfrane, XV _SHON TRUE, NUL);
xv_set (baseframe, FRAME BUSY, FALSE, NULL);

}

The effect of this action isthat the base frame’s header will be grayed out and the cursor will
change to atimeout cursor. When the subframe has been displayed, the base frame's appear-
ance is resumed and the cursor restored. If excessively long delays are expected, then this
method might not be adequate—all other buttons and events are suspended until the callback
routine has returned control to the Notifier.

Note that FRAME_BUSY only grays the title bar and sets the busy cursor for the frame passed
to xv_set (). If your application has many subframes and you wish each of them to
become busy, you need to set this attribute for each frame.

Frame Sizes

The size of any type of frame can be set or queried using either of two convenience functions
available from the FRAVE package. They are frame_get rect() and frane_set _
rect (). Both use aRect datatype. The origin of the frame as well as its width and height
can be set using frane_set _rect (). Of course, the frame must aready be created in
order to use this function. In the following code, the frame is set at 10,10 on the screen and
the dimensions are set to 200 by 300:

Frane frane;
Rect rect;

rect.r_top =rect.r_left = 10;

rect.r_width = 200;

rect.r_hei ght = 300;

frame = (Frane)xv_create(NULL, FRAVE, NULL):

frame_set _rect(frane, &rect);
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Conversely, the dimensions as well as the position of the frame can be gotten:

extern Frane frane;
extern Rect rect;

f.r.a.me_get_r ect(franme, &ect);
printf("frame is at %, %l and is %l by %l\n",
rect.r_left, rect.r_top, rect.r_width, rect.r_height);

If the position of a subframe is queried with:
Xv_get (subfrane, XV X

or
Xv_get (subfrane, XV.Y)

the values returned will be relative to the parent frame. Note: a subframe here is any frame
that is created with another frame asits owner, for example:

subfrane = xv_create(frame, FRAME ..., NULL);

Frame Colors

In general the frame's color is determined from the value associated with the OpenW n-
dows. W ndowCol or resource. This color will be inherited by the frame and its subwin-
dows. In order to maintain a consistent look across tools, applications should not override
the colors chosen by the frame.

However, some applications may need to override the default color for the frame. This can
be done by creating a CMS and setting it on the frame (see Chapter 21, Color, for informa-
tion on CMS). Doing so will cause the frame to inherit the color at index 0 as the back-
ground color and the color at index n-1 as the foreground color. If the application wants the
frame to inherit colors different than those at indices 0 and n-1, it must explicitly set those
colors with W N _FOREGROUND COLCR and W N_BACKGROUND COLCOR. Note that this must
happen in an xv_set () after the frame is created as the frame will override these values
during create and use the X resource values.

Thisis shown in Example 4-8.

Example 4-8. Changing a frame’s color
/ *
* frame_color.c
* This programdenonstrates howto set the franme’s foreground and
* background col or and nake it propagate to the children of the frane.
*/
#i ncl ude <xvi ew xvi ew h>
#i ncl ude <xvi ew panel . h>
#i ncl ude <xvi ew cns. h>

#define RED O
#define BLLE 1
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Example 4-8. Changing a frame’s color (continued)

mai n(argc, argv)
int argc;
char **argv;

{
Fr ame frane;
Panel panel ;
Qs cns;
(void)xv_init(XV_INT ARGC PTR ARGV, &argc, argv, 0);
cns = xv_create(NULL, QVS,
OVB_Sl ZF, OVB OONTROL_COLCRS + 2,
OVS_OONTRCL_Q\VE, Tr ue,
Qv NAMED OGRS, "red", "blue" , NUL,
NULL) ;
frame = (Frane)xv_create(NULL, FRAME, NULL);
xv_set (frane,
WN QVB, cns,
WN FOREGROUND CO.CR OvB OONTROL_QCCOLCRS + RED,
WN BACKGROUND CO.CR OvB CONTRCL_CALCRS + BLUE,
NULL) ;
panel = (Panel )xv_create(frane, PANEL, NULL);
(void) xv_create(panel, PANEL BUTTQON
PANEL_LABEL_STR NG "Push ",
NULL) ;
xv_mai n_| oop(frane);
}

4.8 Child Windows

The very purpose of frames is to manage subwindows such as panels and canvases. Basi-
caly, parenting responsibilities are handled transparently by XView and do not require inter-
vention by the programmer. When creating a new object (such as a panel), you simply spec-
ify the frame as the panel’s parent or owner.

There are several attributes that can obtain subwindows and subframes from the frame.
FRAME_NTH_SUBW NDOW and FRAME_NTH _SUBFRAME are attributes that can be used with
xv_get (). Assuming the application has created a subframe, the following code fragment
will return the first subframe created:

Franme subfrane;

subfrane = (Frane)xv_get (frane, FRAME NTH SUBFRAME, 1);
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Similarly, if aframe creates a panel and then a canvas, you can get the canvas (because it was
the second one created) by using the call:

Canvas canvas;
canvas = (Canvas)xv_get (frane, FRAME NTH SUBWNDOWV 2);

If you attempt to get a subwindow or subframe index but it does not exist, xv_get () will
return NULL.

Laying out subwindows in frames is somewhat automatic, but more explicit layouts can be
accomplished by using the macro defined in <xview/frame.h> called frame_fit_all ().
This macro loops on xv_get () to get each FRAME NTH SUBW NDOW and call wi n-
dow fit() to make sure that al the subwindows fit in the frame (if possible). wi n-
dow fit() aso serves as a hint for the frame to give it permission to resize any of its
subwindows whenever a resize event occurs. For example, say a frame contains a canvas
subwindow, but that subwindow’s dimensions are set via XV_W DTH and XV_HEl GHT. If the
user uses the window manager to resize the frame, the frame may or may not resize the can-
vas depending on whether or not it was given permission to do so via either of the calls to
wi ndow fit(),w ndow fit_height(), orwi ndow fit_w dth(). See Chapter
5, Canvases and Openwin, for more information onwi ndow fit ().

Window Loop

The procedure xv_w ndow_| oop() maps the frame passed and makes all of the applica-
tion's other frames and windows “busy” in a way similar to using the attribute FRAME_BUSY.
However, this procedure does not cause the cursor to change to a stopwatch and the frame
header does not show the gray pattern. xv_wi ndow | oop() does not lock the screen.
The form of this procedure is:

Xv_opaque

xv_w ndow | oop(frare)

Frane frane;

Xv_wi ndow_| oop() does not return until a cal to xv_w ndow return() is made.
Theform for xv_wi ndow return() is:
voi d
Xv_wi ndow return(return_val)
Xv_opaque return_val ;

The frame passed in to xv_wi ndow_| oop() can have more than one subwindow of any
type.

Making a frame busy in this way should normally be done in a callback associated with the
frame. For example, acallback originating from a button on the frame. The return value pas-
sed in to xv_wi ndow _r et urn() isthe value returned by xv_w ndow | oop(). Since
the screen is not locked using xv_w ndow_| oop() the user might be able to dismiss the
frame using the window manager. Doing this will cause the application to hang since
Xv_wi ndow return() wasnot called. You can avoid this by attaching a destroy proce-
dure to the frame; in the destroy procedure, issue acall toxv_wi ndow return().
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Removing Decorations

If aframe does not wish to be controlled by the window manager, and thus have no window
manager decorations such as resize corners or pins, the frame should set
W N TOP_LEVEL_NO DECCRto TRUE. This attribute is only valid when the frame is created.
For more information, see the discussion of overri de_redi rect in Volume One, Xlib
Programming Manual.

Setting Properties and Saving Command-line Options

Severa frame attributes support setting window properties according to the specifications of
the ICCCM (see Volume Zero, X Protocol Reference Manual, for more information on
ICCCM). These attributes support the W SAVE_YOURSELF and WM COVMAND protocols that
set an application’s startup options. Also refer to Section 20.9.5, “Modifying A Frame's
Destruction,” for more information on saving command-line options.

FRAVE W COMMVAND ARGC ARGV lets an application set the command-line options that can
be used to (re)start it. The options passed, in addition to XView options, are stored on a
property called W COVMAND on the frame window. The options passed are stored by XView
and will be added to the XView options on the VW COVVAND property on the frame window,
upon receiving a WM SAVE_YOURSELF request from the session/window manager. The pro-
gram xprop can be used to display a window’s properties. Only one base frame window of
the application needs to have this property set. This property is read possibly by a session
manager to restart clients. The first argument is the number of strings passed in the second
argument. The second argument is a pointer to an array containing the command-line option
strings. The strings passed are copied and cached on the frame. The following code shows
an example using FRAVE_Wv COVMAND_ARGC ARGV.

Franebase_frane, second_frang;

char *argv[ 10];

int argc = 0;

o
||| Sll

"-bold font"
"couri er - bol d- 14"

argv[ argc++]
argv[ argc++]
argv[ argc++]
argv[ argc++]

/*

* This ensures that the above options are stored

* on the base frane

*/

xv_set (base_frane, FRAME W COMVAND ARGC ARGV,
argc, argv, NULL);

Setting this attribute’ s arguments to NULL and -1 prevents any command-line option informa-
tion from being saved on the frame. If there are two or more base frames in the application,
the second and subsequent base frames should set their FRAVE W/ COMVAND ARGC ARGV
attributes’ arguments to NULL and -1 if they want to avoid multiple invocations of the same
application by the session manager.
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/*
* This ensures that no command-1ine information wll
* be stored on this frane.
*/
xv_set (second_f rane,
FRAME W/ COMWAND ARGC ARGV, NULL, -1, NUL);

FRAVE_ WV COMMVAND ARGC returns the number of command-line option strings stored on the
frame. FRAME WM COVMAND ARGV returns the array containing the command-line option
strings stored on the frame. The strings in the array must not be modified by client programs.
If the value returned is -1, this means that no command-line information is stored on the
frame.

FRAMVE WV COVWAND STRINGS works in a smilar fashion to FRAVE WV COW
MAND ARGC ARGV, but it uses strings. It lets an application set the command-line options that
can be used to (re)start it. The options passed, in addition to XView options are stored on a
property caled Wv COMWWAND on the frame window. The following example uses
FRAME WV COMVAND STRI NGS.

Franebase_frane, second frang;

/* Ensure that the given options are stored on

* on the base frame

*/

xv_set (base_frane, FRAME W COMVAND STR NGS,
"

ul S",

"-bold font",
"couri er - bol d- 14",
NULL,

NULL) ;

Setting this attribute to -1 prevents any command-line option information from being saved
on the frame. For example:

xv_set (second_frane, FRAVE W/ OCOMVAND STR NGS,
-1, NULL, NULL);

Destroying Frames

When the application wants to exit, the user typically initiates the action via the frame menu.
A cal to xv_destroy() destroys the object as well as al objects descended from it.
Therefore, all the objects created by an application can be destroyed simply by destroying the
base frame, assuming that the base frame is the owner of al those objects. Subframes of the
base frame are included, as are icons and panels and so forth. There are exceptions to this
(such as server images or fonts), but those exceptions are covered later in chapters specific to
those objects.
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The following code segment demonstrates how to destroy a base frame. When the routine
qui t () iscalled, which callsxv_dest r oy_saf e() on the base frame, it destroys al the
objects in the frame' s tree, including panels and panel items.

{
;<;/._nai n_| oop(frare);
put s("The programis now done.");
exit(0);
}
qui t ()
xv_destroy_safe(frame);
}

What is significant about this segment is that there is code following the cal to
xv_mai n_| oop() so that the routine will return when no more frames are left to display.
The FRANME package keeps track of al the frames in the application. Each time a frame is
created or destroyed, the FRAME package updates its internal count of the number of existing
frames. This includes frames that are not displayed or frames that are iconified. When the
last frame is destroyed, the Notifier stops and xv_mai n_| oop() returns. (Note that the
FRANME package has its own destruction procedures.) Most applications simply exit as shown
in the code fragment above. However, if desired, more frames can be created and the Notifier
can be restarted. For example, the following code shows how the same base frame may be
created five times, assuming that the program does not exit in some manner:

Frane frang;

int i;

for (i =0, i <5 i+ {

frame = (Frane)xv_create(NULL, FRAME, NULL);

;<;/._mai n_| oop(frare);

}

For this to work, there must be acall to xv_dest roy() for each frame in the application.
Granted, this example is rather silly, but consider an application driven by timer interrupts or
by network traffic listening for a particular request. Here, there may be no frames displayed
until the timer goes off or until the network protocol is initiated. Once this happens, the
application that requires user input will create the base frames and enter
xv_main_loop(). When the user is done and has destroyed al the frames,
xv_mai n_| oop() returns and the application can continue waiting for alarm timeouts or
listening for network traffic.
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Frame Resize and Repaint Events

This section contains some information on resize events for frames. For adetailed discussion
of events, refer to Chapter 6, Handling Input.

When the size of a window is changed or the window is moved (either by the user or pro-
grammatically), a W N_RESI ZE event is generated to give the client a chance to adjust any
relevant interna state to the new window size. You should not repaint the window when
receiving aresize event. You will receive a separate W N_REPAI NT event when a portion of
the window needs to be repainted.

Top level frames and any other top level windows, when moved, may get multiple resize
events, from the server and from the window manager. ICCCM mandates that the window
manager send these events when the top level window is moved or resized. You can detect
this with the test:

event _xevent (event)->xconfi gure. send_event

which returns TRUE on events generated by the window manager. Note that al synthetic
events delivered will follow rea events. For more information on the event actions man-
dated by ICCCM and of the coordinate space mapping, refer to Section L.4.1.15 of Inter-Cli-
ent Communications Manual in Volume Zero, X Protocol Reference Manual.

Frame Package Summary

Table 4-1 lists the attributes in the FRAVE package; the procedures are listed below. This
information is described fully in the XView Reference Manual.

frame_get _rect()
frame_set _rect()
xv_w ndow | oop()

Table 4-1. Frame Attributes

FRAVE_ACCELERATOR FRAVE_NEXT_PANE

FRAME_BUSY

FRAMVE_CLOSED
FRAVE_CLOSED_RECT
FRAVE_CMD_DEFAULT_PI N_STATE
FRAVE_CMD_PANEL
FRAVE_CMD_PI N_STATE
FRAVE_DEFAULT_DONE_PROC
FRAVE_DONE_PROC
FRAMVE_FOCUS_DI RECTI ON
FRAMVE_FOCUS_W N

FRAME_| CON

FRAME_| NHERI T_COLORS

Frames

FRAVE_NO_CONFI RM
FRAVE_NTH_SUBFRANE
FRAVE_NTH_SUBW NDOW
FRAVE_PREVI OUS_ELEMENT
FRAVE_WM_COVMAND_ARGC
FRAVE_ WM _COMMAND_ARGC_ARGV
FRAVE_WM_COVMAND_ARGV
FRAVE_ WM COVMMAND_STRI NGS
FRAVE_X_ACCELERATOR
FRAVE_PREVI OUS_PANE
FRAMVE_RI GHT_FOOTER
FRAVE_SHOW FOOTER
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Table 4-1. Frame Attributes (continued)

FRAVE_LABEL FRAVE_SHOW HEADER
FRAMVE_LEFT_FOOTER FRAVE_SHOW LABEL
FRAMVE_MAX_SI ZE FRAVE_SHOW RES| ZE_CORNER

FRAME_M N_SI ZE
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Canvases and Openwin

Perhaps the most important object in the XView Toolkit is a canvas—the area in which an
application displays graphics and handles input. The canvas object is similar to that of a
painter’s canvas. The artist’s painting is drawn onto the canvas and the canvas is mounted in
aframe. The canvas may be larger than the frame, but the person looking at the canvas only
sees what is within the boundaries of the frame. If the canvasislarger than what is viewable,
the painting can be moved around making different portions of the canvas visible.

An XView canvas object allows the user to view a graphic image that is too large for the
window or even the display screen. The viewable portion of the graphic image is part of the
viewport or view window of the image. Many different views of the image can use the same
canvas object. While each view maintains its own idea of what it is displaying, the canvas
object manages all the view windows as well as the graphic image that all views share. The
ability for the canvas to maintain different views of the graphic image is a property that is
inherited from the canvas's superclass, the OPENW N package. These properties provide for
splitting and scrolling views. You cannot create a canvas object with multiple views; views
are split and joined generally by the user via the attached scrollbars. It is possible to pro-
grammatically split and scroll views, but OPEN LOOK’s interface specification indicates that
scrollbars provide the ability to split views. When aview is split, each new view may be fur-
ther split into two more views, and so on. All the views are still a part of the same canvas
object.

The OPENW N package is an example of a hidden class. You cannot instantiate an openwin
object independently from canvas or text subwindows. Figure 5-1 shows the openwin and
canvas object hierarchy.

Generic

Object (Drawable) Window (Openwin) Canvas

Figure 5-1. Canvas class hierarchy
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5.1

Chapter 8, Text Subwindows, contains information about text subwindows. The canvas
object is different from the text object in that it maintains an image that can be manipulated
by the user. The openwin object, and thus the canvas object, are broken down into three
parts. the main subwindow, the view window, and the paint window.

Each view displays a portion of a corresponding paint window. The paint window need not
be the size of the corresponding view or the canvas subwindow. Figure 5-2 shows an
example of one canvas object providing separate views into one graphic image. What each
view displays is independent of what the other views display. A view may even display a
portion of an image that is currently displayed in another view.

i (=] Canvas With Three Views

im0

I
1

Figure 5-2. A canvas subwindow with multiple views

Canvas Model

The components of a canvas subwindow and their relationships can be seen in Figure 5-3. To
summarize, three types of windows are involved with the canvas object:

Canvas Subwindow Owned by a frame and manages one or more views. The canvas is
subclassed from the OPENW N package so all Openwin attributes must
be set to the instance of the canvas object.

View Window Represents the visible portion of the paint window—whenever the
paint window associated with a view window changes, it is reflected
in the view window. If there is more than one view window, the
views are tiled. Vertical and/or horizontal scrollbars can be attached
to the view subwindow to alow the user to modify which portion of
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paint window
(contains graphic)
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view window
(contains no
graphic, has

scrollbars)
7/
/7

/

canvas subwindow
(displays union of view
window and paint window)

frame
(contains canvas)

Figure 5-3. Canvases, views, and paint windows
the paint window is displayed for that particular view. The size of the view window can vary

among al the views. Only views can be split. No graphics or user events take place in this
window.
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Paint Window Graphics and events (mouse/keyboard) take place in the paint win-
dow. There is one paint window per view window. All paint win-
dows in the canvas are the same size regardless of the size of the can-
vas or of the corresponding view windows. When aview is split, the
old view reduces in size and a new view is created. With the new
view, a new paint window is created that isidentical to the paint win-
dow from the old view. Thisincludes the same visual, width, height,
depth, and graphic image. However, calback functions and event
masks are not inherited and must be manualy installed in al new
paint windows.

5.2 Creating a Canvas

The CANVAS package is defined in the header file <xview/canvas.h> so programs that use can-
vases must include this file. This header file includes the OPENW N package automatically.
Like all objectsin XView, acanvasis created withxv_creat e():

Canvas canvas;

canvas = (Canvas)xv_create(owner, CANVAS, attrs);

Here, xv_cr eat e() returns ahandle to a new canvas subwindow. The owner of acanvas
must be a FRAME object. All three subwindows of the canvas are created at this point: the
canvas subwindow, the view window and the paint window. By using this syntax, the attri-
butes of the canvas default to those set for the CANVAS package plus any attributes that may
be inherited from the owner of the canvas.

The windows in the canvas object inherit many of their attributes from the canvas's parent,
screen, or display (depending on the window property). However, some attributes are set or
reset explicitly. For example, the attribute CANVAS RETAI NED, which controls whether the
server should retain windows, is turned on.* Toggling this attribute causes the canvas to
cycle through all of the paint windows and change their W N_RETAI NED attribute. Also, the
window hasitsBi t Gravi ty setto Nort hWest Gravi t y by default. Thisvalue is set by
the attribute CANVAS_FI XED | MAGE. If TRUE, then the Bi t Gr avi t y property on the paint
window isset to Nort hWest Gravity. If FALSE,Bi t Gravi ty issetto For get Grav-
i ty. Thisisdiscussed in more detail in Section 5.3, “The Repaint Procedure.”

The width and height of the paint window and the view window default to the size of the can-
vas when it is realized. Unless otherwise specified, those sizes are governed by the object
that isthe owner of the canvas.

*CANVAS_RETAI NED does not affect the view windows, which are not retained.
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Drawing in a Canvas

The use of canvases implies that your application wants to display a graphic image that the
user can either manipulate or generate. In conventional (not server-client based) windowing
systems, when you request to create a window, you usualy get a window back that you can
draw into. Thisisnot exactly true for X. Although you get awindow back from the request,
you are not guaranteed to be able to draw into it until it has been successfully mapped
(displayed) on the screen. In the general case for XView, this does not happen until
xv_mai n_| oop() iscaled. Therefore, you should not do the following:

canvas = (Canvas)xv_create(frame, CANVAS, NULL);
wi n = (Wndow) xv_get (canvas_pai nt _w ndow( canvas), XV X D;

XDrawstring(dpy, win, gc, x, y, "Hello Verld.", 11);

Instead, you should design your program such that your repaint routine knows exactly what
the contents of the canvas should be so that it can reproduce the image. Here are two helpful
hints for typical applications:

e Use your repaint proc. Never cal any graphics routines before xv_nmai n_| oop() is
called. Routines that draw anything into windows should be called directly or indirectly
from your canvas repaint procedure or event handler.

e Useinternal data. The repaint routine should be able to repaint a canvas window based
on some sort of internal data. To maintain system performance, the data should be in
core; it should not be on disk (in afile), from a network connection or from interaction
with the user. If the data is received from those media, the data should already have been
updated by the time the repaint routine is called.

To give you an idea of the issues involved here, we'll ook at several common applications
that typically use canvases.

Draw programs

Draw programs are usually applications that maintain a display list of geometric shapes such
as lines, circles, rectangles and so on. The user generates these shapes using the mouse or
keyboard. The canvas's WN_EVENT_PROC procedure handles mouse and keyboard input
from the user, and the user interface generally describes the shape that is currently being
drawn.

When the user initiates mouse clicks, drags or keyboard actions, the event handler picks up
these events and is fully expected to modify the canvas window accordingly (e.g., by “rubber
banding” the object). Upon receipt of the appropriate event (button release, perhaps), the
event handler adds the new geometric item to the display list.

In order to reconstruct what the canvas should be displaying, the repaint routine references
the updated display list. Obviously, the display list should contain enough information in it
to be able to tell the repaint routine what colors to use, line thickness, and so on.
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52.1.2

5.2.1.3

5214

Paint programs

Paint programs are pixel based, meaning that the image that the user manipulates is typically
a bitmap (monochrome) or a color pixmap. In this case, the pixmap is used as the internal
data. If the user uses a brush to modify the image, the modification to the canvas window is
handled in the event procedure as above, but the image that the user is editing is also updated
so that when the repaint routine is called, it can use a function such as XCopyAr ea() to
copy the portion of the image onto the canvas window. Thisis aso a case where the event
handler may draw directly onto the window.

If the program starts up and already has an image to work with (e.g., the user requests to load
apreviously saved image that was stored into the file), do not render the image onto the paint
window before xv_mai n_I| oop() is called. Eventualy, the repaint procedure will be
called and the image should be rendered at that time.

Text-based programs

If you want to display text, as in desktop publishing packages, or if you just want a simple
program that displays a window with text, then the same thing applies as with the previous
examples: render the text in the repaint routine based on interna data (e.g., a text string or
set of strings). Again, the data must contain enough information to allow your repaint routine
to repaint the text asit was intended (e.g., font type, style, size, color).

Event-handling routines that accept keyboard input may render the new text directly to the
canvas window, but the text entered should also be saved internally for the benefit of the
repaint routine.

Visualization programs

It is common to have an application that displays the time, network traffic, CPU usage, file
system integrity, or the current Dow Jones Industrial Averages. Such applications get their
data from a variety of sources such as the system clock, UNIX sockets, the file system or the
output of another application that has been forked. In the past, such applications might have
been written where the repaint routine accesses the information. This model does not apply
in a networked windowing system because of its asynchronous nature; the window system
and the application may not be in sync. A program should have a separate method for
retrieving data apart from the repaint procedure. See the program animate.c in Chapter 20,
The Notifier, for an example.

In many of these cases (with the possible exception of the meters), if the application is well
designed, the repaint routines and the event handlers may be calling the same internal rou-
tines which render graphics. Therefore, when writing functions that draw into a canvas, you
should consider the generic case where the function could be called from a repaint routine,
event handler or anywhere else. The canvas_event.c shown in Example 5-3 calls the repaint
routine directly from the event handler.
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5.3

Rendering graphics

The preferred form of rendering graphics from an XView application is to use Xlib graphics
cals. Volume One, Xlib Programming Manual, has a complete discussion of Xlib graphics
programming. Throughout this book, you will find examples of drawing into canvases using
Xlib graphics routines. Appendix F, Example Programs, has several longer programs that
demonstrate Xlib graphics. The XView graphics model, which is available, is almost identi-
cal to the SunView model for graphics and is provided for backwards compatibility with
SunView. Because XView graphics calls are wrappers to the underlying Xlib calls, these
functions are not recommended for graphics-intensive applications or for use by program-
mers who are not already familiar with SunView.

The Repaint Procedure

It is aways the responsibility of the application to repaint its canvas at any time. Even
though there may be aretained canvas that the X server maintains, there is no guarantee that
there will be enough memory for the server to maintain it. For this reason, all canvases
should install aroutine to handle repainting.

To install a repaint procedure, use the attribute CANVAS REPAI NT_PRCOC and specify a call-
back function asitsvaue:

extern void ny_repaint_proc();
(.:a{n.vas = (Canvas) xv_creat e(frame, CANVAS,
EAiWAS_REIW NT_PRCC, ny_repai nt_proc,
NULL) ;
The repaint routine installed is called any time all or a portion of the canvas needs to be
re-displayed. Thisaways happens when the canvas is mapped on the screen for the first time

(causing an Expose event). If the canvas is not retained, the repaint procedure is caled
when:

» Thecanvasisresized.

e The canvas has been moved in front of obscuring windows.

e The user usesthe scrollbar to render a different part of the paint window visible.

If the canvas is retained and has not changed size, the server refreshes the window without
calling the repaint routine. Thisincludes all exposures except for those that are the result of

aresize of the window or the initial mapping of the canvas onto the screen. However, if the
canvas is not retained, the repaint routine is called in all of these cases.

The repaint callback routine will be called once for each view the canvas is maintaining. If
the canvas has been split several times, then the repaint routine will get called for each view
that needs repainting. One of the parameters to the callback routine is a variable that
describes the region that has been exposed or needs repainting. When a window is initially
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displayed on the screen, the exposed region isthe entire canvas. However, this area may not
be a contiguous area of the window. For example, as shown in Figure 5-4, if awindow that is
partially obscured by two windows is brought forward, two separate areas are exposed.

XView Programming Manual XView Programming Manual
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Window
L - L -
Before After
Window partially obscured Exposed in one view

Figure 5-4. Window before and after an Expose event

The attribute W N_COLLAPSE_EXPOSURES governs how many times the repaint routine is
caled. By default, XView collapses Expose (and Gr aphi csExpose) X events destined
for the same window; that is, XView waits for the exposure count member to reach zero.
After all exposure X events have arrived (when count == 0), XView generates a
W N_REPAI NT event and calls the repaint procedure. This W N_REPAI NT represents all the
areas in the window that have been damaged (it can be a digjoint set of rectangles). The X
event associated with the W N_REPAI NT event (accessed through the event xevent ()

macro) represents a bounding rectangle of all the damaged areas in the window (basically the
union of all the damaged areas in the window).

However, sometimes the application wants to monitor the incoming Expose (and Gr a-
phi csExpose) X events, monitoring piece by piece the count member in the Expose X
event itself. This can be done by setting W N_COLLAPSE EXPOSURES to FALSE on the can-
vas's paint window. As exposures come into a window with this attribute set to FALSE, they
will be immediately sent to the client’s repaint procedure. The client will thus receive sev-
eral W N_REPAI NT events, all for the same window. The area of exposure is set to each
region asit is exposed.

By default, the repaint routine is called once per window exposed. However, there may be
situations where there are more windows exposed in the same canvas object. For example, in
Figure 5-5, two view windows have been exposed as a result of bringing the window to the
top of the window stack. In this case, the repaint routine will be called twice—once for the
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paint window of each view exposed. Only one area of each view window is exposed, so the
value of the W N_COLLAPSE EXPOSURES attribute does not apply.
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Figure 5-5. Window with two views before and after an Expose event

If at any time you need to get the entire viewable area of the canvas, or more specifically, of
an arbitrary paint window within the canvas, you can use the attribute CANVAS VI EW
ABLE_RECT:

Rect *rect;
Xv_Wndow pw = canvas_pai nt _w ndow( canvas);

rect = (Rect *)xv_get(canvas, CANVAS VI EWABLE RECT, pw);

The r ect pointer returned points to an internal data structure that describes the viewable
area of the paint window specified. This structure changes for each call, so if the value isto
be retained, it should be copied.

Before the repaint routine is called, the window can be cleared in one of two ways. If
CANVAS_AUTO CLEARIs set to TRUE, then the paint window being repainted is automatically
cleared. CANVAS_AUTO CLEAR is really defined as OPENW N_AUTO CLEAR since this is a
property of the OPENW N package. Automatically clearing the window happens any time the
window needs repainting. This means that the exposed area represents the entire window. If
this attribute is set to FALSE (the default), the repaint routine should prepare to clear al, or
portions of, the window that needs to be repainted. The contents of the window in the
exposed areas is undefined. If you are going to repaint those areas opaquely (that is, leave no
transparent portions), then you do not need to clear the area. However, if any transparent
portion of the area will be repainted (e.g., if your gc. f uncti on is set to GXxor ), you
should clear the window first by using XCl ear Ar ea() or XCl ear W ndow() .
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Alternatively, the window may be cleared automatically by the Xlib internals if the window
has actually changed size. TheBi t G- avi ty attribute for the window controls whether the
data in the window is cleared or just moved around to different locations of the window
according to itsnew size. If Bi t Gravi ty isset to For get Gravi ty, then the data in the
window is discarded, resulting in the window getting cleared and the canvas's repaint proce-
dure getting called. As mentioned before, this value can be set by setting the attribute
CANVAS_FI XED | MAGE to FALSE. But to have more direct control over theBi t Gravi ty of
the window, the window attribute WN_BI T_GRAVI TY may be set to any of the legal values
provided by Xlib (For get Gravi ty, Nort hGravi ty, Nort hWest Gravi t y and so on).
Section 4.3.3, “Bit Gravity,” in Volume One, Xlib Programming Manual, discusses this in
full detail. Note: this should not be confused with W N_W NDOW GRAVI TY which controls the
reposition of subwindows when a parent window is resized. This task is left to the FRAVE
package, since it controls subwindow layout.

If the attribute CANVAS_CNVS_REPAI NT is set to TRUE, the repaint procedure is called automat-
ically whenever a new colormap segment is set on the canvas or the foreground and back-
ground colors of the canvas are changed using W N_FOREGROUND COLOR and W N_BACK-
GROUND_COLCR.

The parameters to the repaint routine provide information about which window and which
areas within the window need to be repainted.

The repaint procedure takes one of two different forms:

voi d

repai nt _proc(canvas, paint_w ndow, repaint_area)
Canvas canvas;
Xv_W ndow pai nt _w ndow
Rect | i st *repai nt _ar ea;

or:

voi d

repai nt_proc(canvas, paint_w ndow, dpy, xw n, area)
Canvas canvas;
Xv_W ndow pai nt _w ndow
D spl ay *dpy;
W ndow XW n;

Xv_xrectlist *area;

The routine takes the first or second form depending on the value of the attribute
CANVAS X PAI NT_W NDOW If FALSE, the first, smpler form of the repaint procedure is
caled. If TRUE, the repaint routine gets passed the parameters shown in the second form.
The second method is more useful since it saves you from writing code for extracting the
Di spl ay and the XI D of the paint window.

In both forms, the first two parameters are rather obvious—the pai nt _w ndowis the paint
window associated with the canvas that needs repainting (not the view window). The
pai nt _w ndow contains an X window whose XI D can be gotten by using xv_get () :

Wndow xwi n = (Wndow) xv_get (pai nt _wi ndow, XV_XD);

xwin is set to the actual X window referenced by the paint window. Thisisthe way to obtain
the XID from the paint window because the first form of the repaint procedure (when
CANVAS_X_PAI NT_W NDOWis FALSE) does not provide a handle for you.
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In the first form of the repaint procedure, the only other parameter isther epai nt _ar ea.
Thisisalinked list of rectangular areas in the paint window that have been exposed and need
to be repainted. TheRect | i st typeisalinked list of Rect 's as shown in <xview/rect.h>.
The declaration for the Rect typeis:

typedef struct rect {
coord r_left, r_top;
short r_width, r_height;
} Rect;
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The type coord is #define'd as type short. The Rectlist is declared in
<xview/rectlist.h> as:

typedef struct rectnode {
struct rectnode *rn_next; /* Pointer to next rectnode */

struct rect rn_rect;

} Rectnode;

typedef struct rectlist {
coord rl_x, rl_y; /* Ofset to apply to each rect

* in list including bound */

struct rectnode *rl _head; /* Pointer to first rectnode */
struct rectnode *rl_tail; /* Pointer to | ast rectnode */
struct rect rl _bound; /* Describes bounding rect of

*all rects inlist */
} Rectlist;

Ther epai nt _ar ea parameter isof type Rect | i st , sothe application has several waysit
can approach repainting the window. It could just ignore the parameter and repaint the entire
window, or it could repaint the entire area described by the rl1 _bound field of the
rectli st structure or it could loop through all the Rect node’s and repaint those areas
individually. Deciding which method to choose should be based on how complicated the
redrawing is.

When CANVAS_X_PAI NT_W NDOWiIs set to FALSE, the internal clipping for the paint window
is set to be the same region or regions described by the repaint parameter of the repaint rou-
tine. In most cases, this means that CPENW N_AUTO CLEAR will only clear those areas—not
the entire window.* The default behavior may be overridden by setting W N_NO_
CLI PPI NG to TRUE for the canvas. Setting this attribute cycles through all the paint win-
dows in the canvas and sets the window property W N NO CLI PPI NG. Having the clipping
on the window turned off means that OCPENW N_AUTO_CLEAR will cause the entire window to
be cleared.t

By setting the attribute CANVAS_ X _PAI NT_W NDOWto TRUE, the repaint routine gets passed
the extra X-specific parameters as shown in the second form of the repaint procedure. These
extra parameters include handles to the Di spl ay and the X window of the pai nt _
wi ndow.

*For those using the SunView-compatible drawing routines such as pw_vect or () , rendering is clipped to the area
or areas described by r epai nt _ar ea.
TThis aso affects the SunView-compatible routines—pw_vect or () will not be clipped.
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Example 5-1 shows how a repaint procedure might be used.

Example 5-1. The line.c program

/ *
* line.c -- denonstrates installing a repaint routine in a canvas.
* The routine is called whenever the canvas needs to be repainted.
* This usual |y occurs when the canvas is exposed or resized.
*/

#incl ude <X11/ X i b. h>

# ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew canvas. h>

#i ncl ude <xvi ew xv_xrect. h>

mai n(argc, argv)
int argc;
char *argv[ ];

Frane frane;
void canvas_repaint_proc();

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);
frame = (Frane)xv_create(NULL, FRAME, NULL);

(void) xv_create(frane, CANVAS,
CANVAS REPAI NT_PROC canvas_repai nt_proc,
CANVAS X PAINT_WNDON TRUE,
NULL) ;

xv_mai n_| oop(frane);

}

/*
* repaint routine draws a line fromthe top left to the bottomri ght
* corners of the w ndow

*/

voi d

canvas_repai nt_proc(canvas, pai nt_w ndow, dpy, xw n, Xrects)

Canvas canvas; /* unused */

Xv_W ndow pai nt _w ndow; /* unused */

D spl ay *dpy;

W ndow XW n;

Xv_xrectlist *xrects; /* unused */

{
QC gc;
int width, height;
gc = Defaul t @ dpy, Defaul t Screen(dpy));
width = (int)xv_get(paint_w ndow, XV WDTH;
hei ght = (int)xv_get(pai nt_w ndow, XV_HE GHI);
XDr awLi ne(dpy, xwin, gc, 0, 0, width, height);

}
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Because the program uses Xlib calls (and thus, the repaint routine is being passed different
parameters), the header files <X11/Xlib.h> and <xview/xv_xrect.h> must be added at the top
of the program. The parameters dpy and xwi n are handles to the X Di spl ay and the X
W ndow, respectively. The GC (graphics context) is taken from the default GC of the screen.

The xr ect s parameter represents the exposed, or “damaged,” region of the paint window.
TheXv_xrectl i st isdeclared in <xview/xv_xrect.h> as:

#def i ne XV_MAX XRECTS 32

typedef struct {
XRectangl e rect_array[ MMAX XRECTS] ;
int count ;

} Xv_xrectlist;

When the canvas isfirst displayed, this region will be the entire paint window (or the portion
that is viewable by the view window). But in cases where another window that has partially
obscured it moves away, perhaps only a portion of the paint window will need repainting.
Therefore, the xr ect s variable can aid in setting the clip rectangles in the GC, as shown in
Example 5-2.

Example 5-2. Repainting objects within a damaged region
/* canvas_repai nt _proc()

*

* Draws onto the canvas using Xib draw ng functions.

*

* kes the current clipping rectangl e to:

* 1. Restrict graphics output by setting the

* clip_mask in the graphics context.

* 2. Do "smart repainting" by only painting the objects
* that lie within the damaged regi on (not being done
* inthis exanple).

*/

voi d

repai nt_proc(canvas, paint_w ndow, display, xid, xrects)
Canvas canvas;
Xv_Wndow pai nt _w ndow;
D spl ay *di spl ay;
W ndow xwi n;
Xv_xrectlist *xrects;

extern GC gc;
int width, height;

width = (int)xv_get(paint_w ndow, XV WDTH;
hei ght = (int)xv_get(pai nt_w ndow, XV _HE GHI);

/*
* Set cliprects, if any
*/
if (xrects)
XSet d i pRect angl es(di splay, gc, 0, 0, xrects->rect_array,
Xrects->count, Uhsorted);
el se {
XQ&Val ues gc_val ;

gc_val . clip_mask = None;
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5.4

5.4.1

Example 5-2. Repainting objects within a damaged region (continued)
XChangeQX di spl ay, gc, &0 iphask, &gc_val);

XDrawLi ne(di splay, xwin, gc, 0, 0, width, height);
}

Because this routine sets the clip mask of the GC, we want to be sure that we do not use the
default GC of the screen as we did in Example 5-2 or it will interfere with other programs
(such as the window manager). The GC shown here is declared as ext er n, assuming that
the application has created it somewhere else using XCr eat eGC() .

Controlling Canvas Sizes

The size of the canvas subwindow is usually determined by the frame window. Thus, the
canvas changes as the user resizes the frame. Applications largely concern themselves with
the size of the paint window.* The paint window does not affect the size of the viewable
canvas, but the viewable portion of the paint window isimportant.

Although the width and height of the canvas subwindow can be set explicitly, unless done so,
the default size of the subwindow and the paint window is determined by the parent frame. If
the frame resizes, the canvas object resizes proportionally according to how the frame
chooses to resize the canvas. If several other windows (canvases, panels, whatever) are in
the frame, the frame might choose to lay out and size those subwindows differently (accord-
ing to available and required space from other windows). The canvas window itself, as well
as all window objects, can be sized using Xv_W DTH and XV_HEIl GHT.

Automatic Canvas Sizing

The paint window’s size may fluctuate with that of the canvas subwindow’s size. The attri-
butes CANVAS _AUTO EXPAND and CANVAS AUTO SHRI NK maintain the relation of the canvas
subwindow and paint window in the event of any kind of window resizing. Both of these
attributes default to TRUE, allowing the paint window to always correspond to the size of the
canvas subwindow. If the canvas subwindow becomes larger, the paint window size changes
to that size. If the frame changes size, the canvas subwindow changes size and so does the
paint window. This happens regardless of how many view windows there are. The size of
view windows does not affect the size of the paint window.

Specificaly, if CANVAS AUTO EXPAND is TRUE, then the width and height of the paint win-
dow cannot be less than that of the canvas subwindow. Setting the attribute
CANVAS_AUTO EXPAND allows the paint window to grow bigger as the user stretches the win-
dow. If aresize of the subwindow occurs such that the size of the paint window is less than
the size of the canvas subwindow, the paint window is expanded to be at least that size.

*There may be more than one paint window to a canvas; but all paint windowsin acanvas are the same size, soit'sa
moot point.
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5.4.2

Conversely, if the canvas subwindow’s size shrinks, then the paint canvas size does not
change because its size is aready greater than or equal to the size of the canvas subwin-
dow—no expansion is necessary.

If CANVAS_ AUTO SHRI NK is TRUE, the canvas object checks that width and height of the paint
window are not greater than that of the canvas subwindow. Setting CANVAS AUTO SHRI NK
forces the paint window to grow smaller as the size of the canvas subwindow gets smaller. If
the user resizes the frame such that the canvas subwindow is smaller than the size of the paint
window, then the paint window is reduced to the size of the new subwindow.

You can also set a minimum width and height for the canvas using the attributes
CANVAS M N _PAI NT_W DTH and CANVAS M N_PAI NT_HEI GHT. Regardless of whether or
not CANVAS AUTO SHRINK is set to TRUE or FALSE, the attributes CANVAS M N_
PAINT_ WDTH and CANVAS M N PAINT_HEI GHT impose the minimum CANVAS
W DTH and CANVAS_HEI GHT respectively.

Explicit Canvas Sizing

The attributes CANVAS W DTH and CANVAS HEI GHT can be set to establish the size of the
paint window. Automatic sizing should be turned off. Otherwise, as soon as the canvas win-
dow isredlized, the paint window may be automatically resized to the new dimensions. This
all depends on whether either or both of the auto-expand or auto-shrink attributes are set.
The following code fragment shows that one can be set and the other unset for specific needs:

Canvas canvas;
canvas = (Canvas)xv_create(frane, CANVAS,

CANAS AUTO SHRNK,  FALSE,
CANAS AUTO EXPAND,  TRUE,

CANVAS W DTH 100,
CANVAS_HEI GHT, 200,
NULL) ;

With these settings, the paint window will initially be set to 100 by 200. If the subwindow is
realized at alarger size, the canvas will be expanded to the new dimensions. That is, if the
frame in which the canvas resides is larger, it may affect the initial size of the paint window.
However, if the canvas is realized or resized at smaller dimensions, the canvas will retain its
origina size. In short, these settings will force the paint window to grow to the maximum
size that the window will ever be—it will never shrink. In typical usage, you would set the
auto-expand and auto-shrink attributes to FALSE and explicitly set CANVAS W DTH and
CANVAS HEI GHT. Alternatively, you would not initialize the width and height and set both
CANVAS_AUTO EXPAND and CANVAS AUTO SHRI NK to TRUE. A draw program might allow
the paint window to be sized automatically, since the display list of geometric objects is the
underlying feature of the program. However, a paint program would set explicit width and
height attributes of the graphic, disallowing any resizing of that graphic.
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5.4.3

The following code fragment creates a canvas with a fixed-size paint window that is not
affected by resizing:

Canvas canvas;
canvas = (Canvas)xv_create(frane, CANVAS,

CANAS AUTO SHRNK,  FALSE,
CANVAS AUTO EXPAND,  FALSE,

CANVAS_ W DTH 1000,
CANVAS_HEI GHT, 1000,
NULL) ;

This call sets the initial size of the paint window to 1000 by 1000 pixels. The origin of the
paint window’s coordinate system is the upper-left corner (0,0) and the lower-right corner
(CANVAS W DTH- 1, CANVAS HEI GHT- 1). Note that we did not set the size of the
canvas subwindow. Instead, we allowed it to be determined by the frame size. The size of
the paint window remains constant regardless of how the frame and canvas subwindow is
resized. If the frame or the canvas subwindow resizes, the subwindow merely changes its
view of the underlying paint window, which remains constant.

In the following code fragment, we set the size of the canvas subwindow, using generic attri-
butes:

Canvas canvas;
canvas = (Canvas)xv_create(frane, CANVAS,

CANAS AUTO SHRNK,  FALSE,
CANVAS AUTO EXPAND,  FALSE,

CANVAS W DTH 1000,
CANVAS HEl GHT, 1000,
XV_WDTH 200,
XV_HE GHT, 100,
NULL) ;

Here, a canvas subwindow is created that is 200 pixels wide and 100 pixels high. All other
attributes about this canvas object are the same as the previous example: the paint window is
going to be 1000x1000 in width and height. The problem with this canvas isthat the user has
no way to view different parts of the paint window. To handle that, scrollbars should be atta-
ched to the canvas to provide scrolling. See Section 5.5, “ Scrolling Canvases.”

Tracking Changes in the Canvas Size

In the event that the canvas paint window has been resized, the program has the opportunity
to track this event by installing a callback routine. This routine isinstalled using CANVAS
RESI ZE_PROC. The client’s resize procedure is called only when the width or height of the
canvas s paint window changes. Itsformis:
voi d
sanpl e_resi ze_proc(canvas, w dth, height)
Canvas canvas;
int wi dt h;
int hei ght ;
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The parameters to the resize procedure are the canvas, and the width and height of the
canvas.

If you need to handle resize events for the canvas or the view windows, provide an event
handler for those windows, using the attributes WN EVENT PROC and W N _CO\V
SUME_EVENTS (see Section 5.7, “Handling Input in the Canvas Package,” for more informa-
tion).

Scrolling Canvases

Many applications need to view and manipulate a large object through a smaller viewing
window. To facilitate this, packages that are subclassed from the openwin class may have
scrollbars attached to their subwindows.

The following code fragment creates a canvas that can be scrolled in both directions:

Canvas canvas;
Scrol I bar  h_scroll bar, v_scrollbar;

canvas = (Canvas)xv_create(frane, CANVAS,
CANVAS AUTO EXPAND,  FALSE,
CANVAS AUTO SHRINK,  FALSE,

CANVAS W DTH 1000,
CANVAS_HEI GHT, 1000,
NULL) ;

h_scrol Il bar = (Scrol | bar) xv_creat e(canvas, SCROLLBAR
SCROLLBAR DI RECTI CN SCROLLBAR HCR ZONTAL,
NULL) ;

v_scrollbar = (Scrol | bar)xv_creat e(canvas, SCROLLBAR
SCRCLLBAR DI RECTI N,  SCRCLLBAR VERTI CAL,
NULL) ;

Because the SCROLLBAR package is being used here, the header file <xview/scrollbar.h> must
be included. Chapter 10, Scrollbars, discusses scrollbars more completely and also gives fur-
ther examples of how to scroll canvases.

The owner of the scrollbars is the canvas so that the scrollbars are automatically attached to
the canvas's view. If the user scrolls the canvas, your canvas's repaint procedure will be
called provided that the canvas's W N_RETAI NED attribute is set to FALSE. Thisisimportant
because setting W N_RETAI NED to TRUE assumes that you are not interested in handling
repainting for scrolling. In other words, as long as the user does not do anything that changes
the contents of the image, you do not need to be informed when the user scrolls the image. If
you want to be informed of scrolling, set W N_RETAI NED to FALSE and your repaint routine
will be called with the exposed area parameter describing the new area that just scrolled into
view.* [f there are many views in the canvas, the paint window associated with the view that
scrolled isin the second parameter to the repaint function: the pai nt _wi ndow.

*The exposed area passed to the repaint procedure is of type Xv_xr ect | i st if CANVAS_X_PAI NT_W NDOWis
setto TRUE or Rect | i st if CANVAS_X_PAI NT_W NDOWis set to FALSE.
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5.6

5.6.1

Splitting Canvas Views

There are two methods by which the application may split the views of a canvas (or any
openwin-classed object). The first method is for the user to use the scrollbars to split views.
This method is more common and complies with the OPEN LOOK specification. The alternate
method is for the application to make calls to xv_set () with attribute-value pairs that tell
where and how a view should be split.

Whenever views are split, the following attributes are propagated from the split paint win-
dow to the new paint window:

« W N_BACKGROUND COLCR
« W N_FOREGROUND COLCR
« WNOVB

e WN COLUW GAP

« WN COLUW W DTH

« WN_CURSCR

« WN_EVENT_PROC

e WN _ROWGAP

« W N_ROW HEl GHT

e W N_X_EVENT_NMASK

Splitting Views Using Scrollbars

To set up the canvas so that the user can split it using scrollbars, the canvas should have
scrollbars attached as shown in the previous example with the additiona attribute
SCROLLBAR _SPLI TTABLE set to TRUE:

h_scrol Il bar = (Scrol | bar) xv_creat e(canvas, SCROLLBAR
SCROLLBAR DI RECTI O\, SCROLLBAR HCR ZONTAL,
SCRCLLBAR SPLI TTABLE, TRUE,
NULL) ;

v_scrollbar = (Scrol | bar)xv_creat e(canvas, SCROLLBAR
SORCLLBAR DI RECTI O\ SOROLLBAR VERTI CAL,
SCRCLLBAR SPLI TTABLE, TRUE,
NULL) ;

With this attribute set, the scrollbars have the ability to split view windows in two. The user
splits the view by selecting the cable anchors at the endpoints of the scrollbars and dragging
them towards the center of the scrollbar. A pop-up menu provided with the scrollbars also
provides this functionality. The entire view will be split at the point the mouse button is
released, provided there is enough room for anew view at that point. Each view can scroll its
own underlying paint window independently of other views.
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5.6.3

5.6.3.1

Splitting Views Using xv_set()

Splitting a view by setting attribute-value pairs in the view is a less common method since
the scrollbar already provides this functionality. However, there is a programmatic interface
for splitting views whether or not those views have scrollbars attached to them.

The attribute OPENW N_SPLI T is followed by a list of attribute-value pairs that indicate
specifically how a view isto be split. Only attributes that are prefixed with OPENW N_SPLI T
may be used in this NULL-terminated list. Other attributes are ignored. The following dem-
onstrates how an arbitrary view window can be split into two parts:

Xv_Wndow vi ew,
view = (Xv_Wndow) xv_get (canvas, CPENWN NTH M EW 0);

Xv_set (canvas,

CPENWN SPLIT,
CPENWN SPLI T M1 EW vi ew,
CPENWN SPLIT DIRECTIQN,  CPENWN SPLI T_HCR ZONTAL,
NULL,

NULL) ;

This very simple example shows that the first view window in the canvas will be split hori-
zontally. The place in which the split takes place is, by default, the position of the scrollbar
in the view. Assuming the code fragment above, the window is split so that the new view is
the same width as the original view but the height is split at the position of the scrollbar. The
original view isthe remaining height and is on top of the new view.

Getting View Windows

If a canvas has been split severa times, resulting in multiple view and paint windows, it is
possible to get a handle to a particular view or paint window. This can be done either at the
time the view was split or by using xv_get ().

Getting the newest view

If you want to be notified when the user splits or joins views, you can specify the attribute
OPENW N SPLI T_INIT_PROC for when the user splits a view, and OPENW N SPLIT_
DESTROY_PRCC when the user joins a view. These attributes are set in the canvas (or any
openwin object). Set these functions by using xv_creat e() or xv_set () inthe follow-
ing manner:

extern void init_split(), join_view);

xv_create(frane, CANVAS,

CPENWN SPLI T,
CPENWN SPLIT INT PROC  init_split,
CPENWN SPLI T_DESTROY_PROC, j 0i n_vi ew
NULL,
NULL) ;-
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5.6.3.2

Write the split and join functions, which take the following parameters:
voi d
init_split(origview newiew pos)
Xv_Wndow ori gvi ew, newi ew,
int pos;

voi d
j oi n_view(vi ew)
Xv_Wndow vi ew,
The pos parameter above represents the split position, in pixels, of the view. The
ori gvi ewand the newi ew parameters represent the view that was originally split and the
new resulting view, respectively. These are not the paint windows; they are the views them-
selves. To get ahandle to the associated paint window from these views, you can use:

Xv_W ndow pai nt _w ndow
pai nt _w ndow = (Xv_Wndow) xv_get (vi ew;, CANVAS M EW PAI NT_W NDOY ;
Example 6-1 in Chapter 6, Handling Input, shows how to handle input in different views.

Getting arbitrary views

For each view in an OPENW N object, you can get either the view window or the paint win-
dow by choosing either the CANVAS NTH_PAI NT_W NDOWNor the OPENW N_NTH_VI EwWattri-
bute and an integer value for the view window. The first window is 0 and the last window is
n-1, where n is the number of view windows. For instance, to get the second paint window in
the canvas, you can use:

Xv_get (canvas, CANVAS NTH PAINT_ WNDOWN 1, NULL);
You can get the number of available views by calling:
int nviews = (int)xv_get(canvas, CPENWN NV EV);

Remember that the number of views corresponds directly to the number of paint windows.
Each paint window can be accessed in order, using a simple loop like the following:
Xv_Wndow wi ndow,

Canvas canvas;
int i =0;

whi | e (w ndow = (Xv_Wndow) xv_get (canvas, CANVAS NTH PAINT_WNDOW i)) {
draw i nt o_w ndow( w ndow) ;
i ++
}
The call to xv_get () returns NULL if you try to get a window number that does not exist
(XView does the error checking). Thus, the loop terminates when xv_get () returns NULL.
Thevalue of i represents the number of views in the canvas subwindow.

XView provides a pair of macros that facilitate looping through a set of views in a canvas:
CANVAS_EACH PAI NT_W NDOWand CANVAS _END EACH. The previous loop could be written
as.
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Xv_Wndow wi ndow,
Canvas canvas;

CANVAS EACH PAI NT_WNDON canvas, w ndow)
draw i nt o_w ndow( w ndow) ;
CANVAS END EACH
Because the paint windows are different from the view windows, a dightly different method
isused for getting view windows:
Xv_Wndow vi ew,
Canvas canvas;
int i =0;
whi | e (w ndow = (Xv_Wndow) xv_get (canvas, CPENWN NTHMV EW i)) {
/* process wi ndow */
i ++
}

There isaso amacro that loops through all the views in the canvas:

Xv_Wndow vi ew,
Canvas canvas;

CPENWN_EACH M EWcanvas, Vi ew
CPENWN END EACH

You can get the paint window associated with a view by using the attribute CANVAS
VI EW PAI NT_W NDOW

Xv_Wndow vi ew,
Xv_W ndow pai nt _w ndow,
pai nt _w ndow = (Xv_Wndow) xv_get (vi ew;, CANVAS M EW PAI NT_W NDOY ;

This is useful in situations where you are given the view window and need to get the paint
window associated with it. For example, the routines called when views are split or joined
are passed handles to view windows. When a view is split, you will need to get the paint
window associated with the new view to install event or repaint callbacks.

Handling Input in the Canvas Package

This section discusses, to a limited degree, the method for handling and specifying eventsin
a canvas. For a detailed discussion of the types of events used and the proper method for
handling them, see Chapter 6, Handling Input.
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5.7.1

5.7.2

Default Events

The default canvas__pai nt _wi ndow event mask is composed of: KBD_USE, KBD_DONE,
W N_MOUSE _BUTTONS, ACTI ON_HELP, and W N_ASCI | _EVENTS. Other events may be added
to the window event mask by using xv_set () and passing the appropriate parameters. The
following shows how to enable natification once the Meta key has gone down by enabling
META events:

xv_set (canvas_pai nt _w ndow( canvas),
WN OONSUME_EVENT, WN META EVENTS,
NULL) ;

An application that does not need to know about release events can ignore all release events
from mouse buttons and keyboard keys, by enabling W N_UP_EVENTS by calling:
xv_set (canvas_pai nt _w ndow( canvas),
WN CONSUME EVENT, WN_UP_EVENTS,
NULL) ;

Notification of Events

In addition to specifying which events the application needs to know about, the program
should also install an event callback routine that is called when one of the specified events
takes place. The callback routine for event handling is installed using W N_EVENT_PRCC.
Included are samples that demonstrate how to handle events appropriately using a combina-
tion of repaint and event callback routines. However, for a complete discussion of events,
you should consult Chapter 6, Handling Input, and Chapter 20, The Notifier.

The sample program, canvas_event.c, in Example 5-3 first creates a base frame. Then it cre-
ates a canvas with the attribute CANVAS X _PAI NT_W NDOWset to TRUE because its repaint
procedure (r epai nt _pr oc) uses Xlib routines to clear the window and draw text stringsin
the canvas.

Next we specify the events that the application should handle when they occur on the
pai nt _w ndow. We are going to listen for keyboard events, pointer motion events and
pointer button events. We have not assigned any responses to these events yet; we have just
registered them for this window with XView so that the application will be called back if
they occur.

We then set the paint window’s event handling procedure to be event _proc. Thisisthe
routine that will decide what to do when the events occur. XView is then started up by
caling xv_mai n_| oop() , inwhich event processing starts.

The event _pr oc is called by the Notifier whenever a registered event takes place in any
view that has an event handling procedure set. Theevent _pr oc looks at the type of event
it has received and determines the appropriate message to display in the paint window. There
is a different message for each type of event that we have registered. There are three mes-
sage buffers, one each for keyboard events, pointer motion events and pointer button events.
After the message buffers are updated, the repaint procedure is called to display them. Note
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that we are reusing the r epai nt _pr oc, instead of writing more code just to display the
messages. See Section 5.2.1, “Drawing in a Canvas.”

If the event we have received is of no interest to us, then we return. It isimportant to do this
because the events W N_REPAI NT and W N_RESI ZE are delivered regardless of the events we
have registered with the Notifier. These two events will eventualy result in the Notifier
calling the repaint procedure anyway, so it is not necessary to call it redundantly from here.
See Chapter 6, Handling Input, for details about this.
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In canvas event.c, the r epai nt _proc simply clears the paint window and then displays
the three messages in it, at a fixed position and using the default font. In the case of a pure
repaint callback (from the Notifier, not the event _pr oc), the messages will just repeat the
last event’ s messages.

Example 5-3. The canvas_event.c program

/ *
* canvas_event.c
* Denonstrates how to get keyboard and nmouse events in an canvas
* window Looks for keyboards, pointer noverment and button
* events and displays the info in the canvas.
*/
#i ncl ude <X11/ X i b. h>
#i ncl ude <xvi ew xvi ew h>
#i ncl ude <xvi ew canvas. h>
#i ncl ude <xvi ew xv_xrect. h>

voi d event _proc(), repaint_proc();
char kbd_nsg[ 128], ptr_nsg[ 128], but_nsg[ 128];

/)\'

* main()

* QG eate a canvas specifying a repaint procedure.

* Get the paint window for the canvas and set the input
* nmask and the event procedure.

*/

nmai n(argc, argv)

int argc;

char *argv[ ];

Frane frane;
Canvas canvas;

/* Initialize XView */
xv_init(XV_INT_ARC PTR ARGV, &argc, argv, NUL);

/* Oreate windows -- base frane and canvas. */
frane = (Frame)xv_create(NULL, FRAME, NULL);

canvas = (Canvas)xv_create(frame, CANVAS,
XV_WDTH, 300,
XV_HEl GHT, 110,
CANVAS X PAINT_ WNDOW  TRUE,
CANVAS_REPAI NT_PRCC, repai nt _proc,
NULL) ;

wi ndow fit(frane);

/* Set input mask */
Xv_set (canvas_pai nt _w ndow( canvas),
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Example 5-3. The canvas_event.c program (continued)

WN_EVENT_PRCC event _proc,

WN_CONSUME_EVENTS,
KBD DONE, KBD USE, LOC DRAG LOC MOVE, LOC WNENTER
LOC WNEXI T, WN_ASC | _EVENTS, WN MOUSE BUTTQONS,
NULL,

NLLL) ;

/* Initial nessages */

strcpy(kbd_nsg, "Keyboard: key press events");
strcpy(ptr_nsg, "Pointer: pointer novenent events");
strcpy(but_nsg, "Button: button press events");

/* Start event |oop */
xv_mai n_| oop(frane);

~ =

* event _proc()
* Cal I ed when an event is received in the canvas w ndow
* Updat es the keyboard, pointer and button nessage strings
* and then calls repaint_proc() to paint themto the w ndow
*/
voi d
event _proc(w ndow, event)
Xv_W ndow wi ndow;
Event *event;
{
if (event_is_ascii(event))
sprintf(kbd_nsg, "Keyboard: key '%’' 9%l pressed at %, %",
event _action(event), event_action(event),
event _x(event), event_y(event));
el se
sw tch (event_action(event)) {
case KBD USE
sprintf(kbd_nsg, "Keyboard: got keyboard focus");
br eak;
case KBD DONE
sprintf(kbd_nsg, "Keyboard: |ost keyboard focus");
br eak;
case LOC MOVE
sprintf(ptr_nsg, "Pointer: noved to %, %",
event_x(event), event_y(event));
br eak;
case LOC DRAG
sprintf(ptr_nsg, "Pointer: dragged to %, %",
event _x(event), event_y(event));
br eak;
case LOC WNENTER
sprintf(ptr_nsg, "Pointer: entered w ndow at %, %",
event _x(event), event_y(event));
br eak;
case LOC WNEXIT:
sprintf(ptr_nsg, "Pointer: exited w ndow at %, %",
event _x(event), event_y(event));
br eak;
case ACTI O\ _SELECT:
case M5 LEFT:
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Example 5-3. The canvas_event.c program (continued)

sprintf(but_nsg, "Button: Select (Left) at %, %",
event _x(event), event_y(event));
br eak;
case ACTI ON_ADJUST:
case Ms M DDLE
sprintf(but_nsg, "Button: Adjust (Mddle) at %l %",
event _x(event), event_y(event));
br eak;
case ACTI ON_MENU
case M5 R GHT:
sprintf(but_nsg, "Button: Menu (R ght) at %l %",
event _x(event), event_y(event));
br eak;
defaul t:
return;
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}

/* call repaint proc directly to update nessages */
repai nt _proc((Canvas) NILL, wi ndow,
(Display *)xv_get (w ndow, XV_D SPLAY),
xv_get (wi ndow, XV _XID), (Xv_xrectlist *) NUL);

*
* repaint_proc()

* Called to repaint the canvas in response to damage events
* and the initial painting of the canvas w ndow

* D spl ays the keyboard, pointer and button nmessage strings
* after erasing the previous nessages.

*/

voi d

repai nt _proc(canvas, paint_w ndow, dpy, Xw n, xrects)

Canvas canvas; /* lgnored */

Xv_W ndow pai nt _wi ndow; /* lgnored */

D spl ay *dpy;

W ndow XWi n;

Xv_xrectlist *xrects; /* lgnored */

{
QC gc = Defaul t @ dpy, Defaul t Screen(dpy));
XA ear Wndow( dpy, xwi n);
XDrawstring(dpy, xwn, gc, 25, 25, kbd_nsg, strlen(kbd_nsg));
XDrawstring(dpy, xwn, gc, 25, 50, ptr_nsg, strlen(ptr_mnsg));
XDrawstring(dpy, xwin, gc, 25, 75, but_nsg, strlen(but_nsg));

}

The result produced by Example 5-3 is shown in Figure 5-6.
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kevboard: got keyboard focus
Pointer: exited window at 204,—4
Buttomn: Adjust (Middle) at 77,23

i i

Figure 5-6. A window created with canvas_event.c

Canvas and Openwin Package Summaries

Table 5-1 shows the attributes for the CANVAS package and Table 5-2 shows the OPENW N
attributes. The macros for these packages are shown below. This information is described
fully in the XView Reference Manual.

CANVAS _EACH PAI NT_WNDOW))

Table 5-1. Canvas Attributes

CANVAS_AUTO_EXPAND CANVAS_PAI NTW NDOW ATTRS
CANVAS_AUTO SHRI NK CANVAS_REPAI NT_PRCC
CANVAS_FI XED_| MAGE CANVAS_RES| ZE_PROC
CANVAS_HE| GHT CANVAS_RETAI NED

CANVAS_M N_PAI NT_HEI GHT CANVAS_VI EW CANVAS W NDOW
CANVAS_M N_PAI NT_W DTH CANVAS_VI EW PAI NT_W NDOW
CANVAS_NO CLI PPI NG CANVAS_VI EWABLE_RECT
CANVAS_NTH_PAI NT_W NDOW CANVAS_W DTH

CANVAS_PAI NT_CANVAS W NDON  CANVAS_X_PAI NT_W NDOW

OPENW N_VI EWCLASS
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Table 5-2. Openwin Attributes

OPENW N_ADJUST_FOR_HORI ZONTAL_SCROLLBAR
OPENW N_ADJUST_FOR VERTI CAL_SCROLLBAR
OPENW N_AUTO CLEAR

OPENW N_HORI ZONTAL_SCROLLBAR

OPENW N_NO_MARG N

OPENW N_NTH_ VI EW

OPENW N_NVI EWS

OPENW N_SHOW BORDERS

OPENW N_SPLI T

W N_COLUWNS

OPENW N_SPLI T_DESTROY_PRCC
OPENW N_SPLI T_DI RECTI ON
OPENW N_SPLI T_I NI T_PROC
OPENW N_SPLI T_POSI TI ON
OPENW N_SPLI T_VI EW

OPENW N_SPLI T_VI EW START
OPENW N_VERTI CAL_SCROLLBAR
OPENW N_VI EW ATTRS

W N_RONS

Canvases and Openwin
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6
Handling Input

In discussing canvases in the previous chapter, we showed how to do some basic event hand-
ling in the canvas's paint window. This chapter goes into detail about the content of such
events, the breakdown of the Event data structure that describes the event, the different
types of input events that can be handled, and the specifics about what gets passed to the pro-
gram’s event handling callback routine. Chapter 20, The Natifier, should be reviewed for an
in-depth discussion of how to handle events on a somewhat more advanced level. It
addresses the event types themselves, how to register which events you want to be notified
of, and how to interpret the events you receive.

This chapter also describes the interface to the special keyboard and mouse features includ-
ing soft function keys, virtual keyboards, mouseless model keyboard mappings, and accelera-
tor keys. These features support OPEN LOOK Level 2 functions that permit you to use multi-
ple “virtual keyboards,” and software-supported function keys. You also have the option of
using the keyboard as alocator device along with or in place of a mouse.

This chapter discusses the following:

e Thedesign of event handling.

* The breakdown of the Event data structure.

» Registering an event handler and the events you are interested in.
e Interpreting the events your event handler received.

e Sending messages to other windows or clients.

» Explicit reading of events from the server.

« Using the soft function keys.

e Virtua keyboards.

*  Themouseless model.

e Using accelerators.
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6.1

6.2

Introduction to Events in XView

Events are generated from several sources, including standard devices such as the keyboard
and mouse, special input devices such as graphics tablets, and the window system itself.
XView does not directly receive events from the hardware devices; the X server is responsi-
ble for managing these events and communicating them to the XView application. The
Notifier receives all X events on behalf of the client application and dispatches them to the
appropriate callback procedures registered by XView objects.

Because the Notifier multiplexes the input stream between windows, each individual window
operates under the illusion that it has the user’s full attention. That is, it sees precisely those
input events that the user has directed to it. Each window indicates which events it is pre-
pared to handle using input masks. An event callback procedure processes the events when
they occur. Many windows have default event handlers that are installed internally by cer-
tain XView packages. Panels, for example, have a default event notification procedure that is
used to identify which panel item received the input. Text subwindows capture events to
allow typing and monitor text selection generated by using the mouse. However, some
events may result in separate callback procedures being notified as well—repaint and resize
events, for example, may have separate callback routines installed.

Applications can send messages to separate windows within the same application or to other
applications running under separate processes. The X function XSendEvent () sends cli-
ent-specified X events to other windows. XCl i ent MessageEvent isone such event that
can be sent. XView provides the function xv_send_nessage() asan interface for send-
ing client messages in this manner.

The X Window System has a full set of events that can be sent to client applications by the
server. It is highly recommended that you review Chapter 8, Events, in Volume One, Xlib
Programming Manual, for specifics on the nature of these events.

Classes of Events

Events are grouped into the following classes:
*  Semantic Events

* ASCII Events

* Locator Button Events

» Locator Motion Events

e Function Key Events

e Repaint and Resize Events

e Client Messages

» Selection Events
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6.2.0.1

6.2.0.2

Each of these event types are discussed in Section 6.3, “ Registering Events,” and Section 6.7,
“Interpreting Client Messages.” There are separate issues to consider in both cases. How-
ever, semantic event codes are common to both. We will first address event IDs and semantic
events and then move directly on to event registration. After we discuss how to register the
events you are interested in, we will discuss how your event handling routine can interpret
the events it receives.

Event IDs

Event IDs are integer values that have been assigned somewhat, but not completely, arbitrar-
ily to events that may be generated in X.* Some event IDs represent keyboard events, func-
tion key events, window resize and repaint events, and so on. Although both X and XView
understand the same events, there is no correlation between the event ID and Xlib’s event
codes. Thus, keyboard event IDs are not key symbols as defined by X's KeySym or
XKeyEvent . keycode fields.

Event I1Ds are helpful when debugging applications; you can stop in event-handling routines
and print the value of a particular event ID to identify the specific event type. One helpful
hint is that the ASCII event IDs correspond to the ASCII codes generated. That is, if the user
presses the x key, then the event ID isx.

Semantic events

Also called action events, semantic events are used to describe the meaning of an event using
semantic phrases, so to speak, rather than using the literal event code represented by an event
ID. That is, the definition of the macro describes the value of the event as well as its mean-
ing. When someone presses a key marked HELP on the keyboard, the event 1D may represent
alarge, cryptic numeral such as 65034. However, the semantic code associated with the key
event would be ACTI ON_HELP.

There are also cases where the keyboard has been remapped by some applications for other
purposes. For example, in OPEN LOOK, the SELECT button defaults to the leftmost physical
mouse button, also known as button one. Normally this button is activated using the index
finger for aright-handed person. A left-handed person who places the mouse on the |eft may
remap the semantics of the leftmost and rightmost buttons (assuming a multibutton mouse).
This allows the left-handed user to also use hisindex finger to activate the SELECT button.

We recommend that you use semantic actions when referring to events for consistency with
other applications as well as consistency with different computers. Section 5, in the XView
Reference Manual, provides a list of the semantic events. These events are defined in
<xview/win_input.h> .

*This concept is carried over from SunView and isforeign to X.
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6.3

6.3.1

Registering Events

Typically, when you specify which events a particular window isinterested in, you also spec-
ify an event handler for that window. You register an event handler with an XView window,
not the object with which the window is associated. Sometimes the object and the window
are one and the same (i.e., panels), but in other cases, they are not. Specifically, to register an
event handler for canvases you use the paint window asin:

Xv_Wndow w ndow,

Canvas canvas;
int Wi n;

w ndow = (Xv_Wndow) xv_get (canvas, CANVAS NTH PAI NT_WNDON win);

For text subwindows, you use the view window:

Xv_Wndow wi ndow,
Text sw t ext sw,
int W n_no;

w ndow = (Xv_Wndow) xv_get (textsw, CPENWN NTH M EW wi n_no);

Once you have obtained the window, you can install the event handler using the
W N_EVENT_PROC attribute:

Xv_set (w ndow,

WN_EVENT_PRCC, sanpl e_event _proc,
WN OONSUME_EVENTS, WN ASO | _EVENTS, WN MOUSE BUTTONS, NULL,
NULL) ;

The window is of type Xv_W ndow. The event handler is afunction that is called whenever
any of the registered events occur in the specified windows. Details about this routine and
how to interpret the events delivered to it are discussed later in this chapter, starting with
Section 6.4, “The Event Handler.”

This section discusses specifically how to register and unregister the events in which you are
interested for a particular window. There are several ways to describe events you wish to
register. You can specify action (semantic) events, literal events or event classes defined by
XView (as shown in the example), or you can use X event masks (familiar to Xlib program-
mers). Which method you choose for registering events does not affect the function of the
event handler; it maintains its function of receiving and understanding events.

Specifying X Event Masks

The simplest and most direct method for people familiar with Xlib programming is to use X
event masks.* To register or unregister events using X masks, you can Use:

WN_GONSUVE_X_EVENT_MASK
WN | G\CRE_X_EVENT_MASK

*See Volume One, Xlib Programming Manual, for a complete discussion of event masks and their implications.
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The value for these attributes is a mask made up of any of the event masks defined in
<X11/X.h>. Do not confuse event masks with actual event types.

W N_CONSUME X _EVENT_MASK appends the specified event mask to the existing event mask
for the object. However, to set the event mask explicitly to the specified mask, use
W N_EVENT_MASK. To clear the event mask completely, use:

xv_set (wi ndow;, WN X EVENT_MASK, NoEvent Mask, NULL);

The following code segment demonstrates how a canvas would register interest in the key-
board and mouse buttons:
Xv_set (w ndow,

WN_CONSUME_X EVENT_MASK, ButtonPresshMask | KeyPressMask,
NULL) ;

Notice that we did not specify But t onRel easeMask or KeyRel easeMask. Thus, the
event handler is going to receive the down-events only.

When you specify event masks with the attribute W N_I GNORE_X_EVENT_MASK, then those
events are not delivered to your event handler. You cannot use this attribute to unregister all
events and expect that to unregister your event handler. You must set the W N_EVENT _PRCC
toNULL to do that. Itisperfectly legal to have no events registered with awindow.

Specifying XView Events

XView events (or event types) are simply alternate ways to specify events when you register
them or interpret them. When using these event types to register events, you are not adding
any more functionality than using the Xlib event registration scheme in the previous section.
However, XView event types may make it easier to identify more precisely which events you
are interested in being notified of.

The header files <xview/win_input.n> and <xview/win_event.h> have severa datatypes, and
most XView event definitions allow you to register events with windows or the Notifier.
There are two methods available to do this; using the | nput mask data structure or specify-
ing XView event codes directly.

Although the | nput mask method tends to be less elegant than using XView event types, it
is necessary in order to use xv_i nput _r eadevent () and other advanced-usage func-
tions. See Section 6.8, “Reading Input Directly,” for details about how the | nput mask
structure is used.

The attribute W N_CONSUVE_EVENTS is used to register events via XView event types. The
value for this attribute is a NULL-terminated list of the XView events defined in the header
files mentioned above. Let’s re-examine the example used in the previous section:

Xv_set (w ndow,

WN _EVENT_PRCC, sanpl e_event _proc,
WN OONSUME_EVENTS, WN ASO | _EVENTS, WN MOUSE BUTTONS, NULL,
NULL) ;

The values WN _ASCI | _EVENTS and W N_MOUSE_BUTTONS encompass all the ASCII codes
from 0 to 127, inclusive, and the mouse button events. The events specified are added to the
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6.3.2.1

existing input mask for the window. This does not override what the window had previously;
the event mask specified is appended to the input mask for that window. To set an explicit
event mask, the value W N_NO_EVENTS should be specified first in the list.
Xv_set (w ndow,
WN_EVENT_PRCC, sanpl e_event _proc,
WN_OONSUME_EVENTS,
WN NO EVENTS, WN ASO | _EVENTS, WN MOUSE BUTTONS, NULL,
NULL) ;

All events are cleared at the point in which WN_NO EVENTS isgiven inthelist. If itisgiven
in the middle of the list, then the events specified previous to that point are forgotten. If itis
the only attribute in the list, then the event mask for the window is cleared. Note that this
does not mean that your event handler will receive no events. There are certain events that
are sent to your window, and thus to your event handler, whether you want them or not. This
isaddressed later in this chapter.

You can specify which events to ignore in the same way:
Xv_set (w ndow,
WN | G\CRE_EVENTS,
WN UP_ASO | EVENTS, LOC WNENTER LOC WNEXI T,
NULL,
NULL) ;

Here we are telling the window to ignore the events caused by releasing the ASCII keys on
the keyboard as well as window-enter and window-exit events. As with WN X _
EVENT_NMASK, you cannot use W N_I GNORE_EVENTS to unregister all the events and expect
the event handler to be unregistered. It isperfectly legal to have awindow that has no events
registered with it.

While these attributes take a NULL-terminated list, you can use W N _CONSUVE EVENT or
W N_| GNORE_EVENT to consume or ignore one event. Using these attributes, it is not neces-
sary to specify alist of events.

Mouse events

The mouse (or locator) resides at an x,y coordinate position in pixels; this position is
transformed by XView to the coordinate space of the window receiving an event. You can
request mouse motion events by specifying LOC_MOVE or LOC DRAG. A LOC_MOVE event is
reported when the mouse moves, regardless of the state of the locator buttons. If you only
want to know about locator motion when a button is down, then enable LOC_DRAG instead of
LOC MOVE. Thiswill greatly reduce the number of motion events that your application hasto
process. If you have both specified, you will only receive one event or the other; you will
never receive one followed by the other.

Even if you do not request move or drag events, you may still monitor when the mouse
moves in and out of windows by specifying LOC W NENTER and LOC W NEXI T. In the case
of LOC_W NENTER, the window installs its colormap into the server, and, for LOC W NEXI T,
the window’s colormap is uninstalled. If you have registered the colormap notify event
(W N_COLORMAP_NOTI FY), then you will receive the appropriate events when you enter and
leave awindow.
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Each button that is associated with the mouse is assigned an event code; the i-th button is
assigned the code BUT( i ) . Thus, the event codes MS_LEFT, M5_M DDLE, and M5_RI GHT cor-
respond to BUT( 1) , BUT( 2) and BUT( 3) . These are actual key codes, not semantic codes.
You can specify setting the buttons explicitly (as shown here) or as a group
(W N_MOUSE_BUTTONS) or as semantic events using ACTI ON_SELECT, ACTI ON_ADJUST, and
ACTI ON_MVENU.*

If you want your applications to work seamlessly with the mouseless model, you should spec-
ify semantic events. Refer to Section 6.13, The Mouseless Model, for details on using the
keyboard as alocator device.

Keyboard events

In order to be notified of keyboard events, you must specify any one of several XView event
types depending on which event you want. Unlike the X event mask KeyPr essMask,
which generates events for all keys on the keyboard, including function keys, XView alows
you to be more specific about which keyboard events you are interested in while not having
to specify explicit keys.

The following list contains input event descriptors that may be used:

W N_ASCI | _EVENTS
Enable ASCII keycodes—these are events that fall between 0 and 127 in the ASCII
character set. Using this attribute specifies up-events aswell as down-events.

W N UP_ASCI | _EVENTS
This is used mostly by W N_| GNORE_EVENTS to turn off receiving the release event
that usually follows akey press.

W N _UP_EVENTS
Thisis a genera facility for ignoring all release events from mouse buttons and key-
board keys.

The XView event types KBD_USE and KBD_DONE can be specified to notify you when your
window obtains the keyboard focus. OPEN LOOK specifies the click-to-type method for key-
board focus, so you may not get keyboard focus just because the mouse entered a window.
The user can specify how keyboard focus should work without letting the application know
about it. When a window gets keyboard focus and the window’s event mask has KBD_USE
set, then the window’ s event procedure is called.

*|f you are writing applications and you use ACTI ON_SELECT, ACTI ON_ADJUST, and ACTI ON_MENU, users can
easily adjust for aleft handed mouse with the command xnodnap.
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6.3.2.3 Resize and repaint events

When the size of a window is changed or the window is moved, (either by the user or pro-
grammatically), a W N_RESI ZE event is generated to give the client a chance to adjust any
relevant interna state to the new window size. You should not repaint the window when
receiving aresize event. You will receive a separate W N_REPAI NT event when a portion of
the window needs to be repainted.

Top level frames and any other top level windows, when moved, may get multiple resize
events, from the server and from the window manager. ICCCM mandates that the window
manager send these events when the top level window is moved or resized. You can detect
this with the test:

event _xevent (event)->xconfi gure. send_event

which returns TRUE on events generated by the window manager. Note that al synthetic
events delivered will follow rea events. For more information on the event actions man-
dated by ICCCM and of the coordinate space mapping, refer to Section L.4.1.5 of Inter-Client
Communications Manual in Volume 0, X Protocol Reference Manual.

If you are using a canvas subwindow, you will not need to track resize and repaint events
directly. The CANVAS package receives these events, computes the new window dimensions
or the precise area requiring repainting, and calls your resize or repaint procedures directly.
See Chapter 5, Canvases and Openwin, for more details.

NOTE

You will always get WN_RESI ZE events sent to your event handler routine.
Currently, you cannot prevent these events from being delivered to your event
handler.

As pointed out in Chapter 5, Canvases and Openwin, there may be a W N_REPAI NT event
generated for each region of a window that gets exposed. However, you can set whether or
not all those exposure events are collapsed into one expose event specifying a region that
covers the entire exposed area. The attribute W N_COLLAPSE EXPQOSURES can be set to TRUE
(the default) or FALSE on the paint window to prevent multiple expose events.

You get graphics exposure events (W N_GRAPH CS_EXPOSE) whenever you draw into a win-
dow using a GC whose gr aphi cs_exposur es field is set to Tr ue. The sameistrue for
W N_NO EVENTS. These events are not selected via W N_CONSUVE_EVENTS and cannot be
ignored using this method. The only way to avoid receiving these events is by setting the
graphi cs_exposur es field in the GCto Fal se. Choose the best way to deal with it for
your application.
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6.3.2.4

6.3.2.5

Client messages

Client messages are events that cannot be ignored by your event handler. Typically, these are
messages that are used to implement a predefined protocol between your application and
other applications that are familiar with the protocol. Because client messages cannot be
ignored, we do not address the issue of client messages in this section. Read Section 6.7,
“Interpreting Client Messages,” for more information on how to interpret these events.

Miscellaneous events

Consuming any one of the following events causes all of them to be consumed, as specified
by the X Protocol:

e WN_Cl RCULATE_NOTI FY

e W N_DESTROY_NOTI FY

e WN_GRAVI TY_NOTI FY

o WN_MAP_NOTI FY

e W N_REPARENT NOTI FY

 WN_RESI ZE

e W N_UNMAP_NOTI FY

Alternatively, you could just select W N_STRUCTURE _NOTI FY, which selects all of the above
events.

If you select WN_CREATE_NOTI FY on a parent object, you will receive this event whenever a
child window of the parent object is created. You will also receive any of the above listed
events on the subwindows whenever W N_CREATE_NOTI FY, or, dternatively, WN_SUB-

STRUCTURE_NQOTI FY, is consumed on the parent.

Consuming any one of the following events causes al of them to be consumed, as specified
in the X Protocol:

e WN O RCULATE _REQUEST

e WN_CONFI GURE_REQUEST

e WN_MAP_REQUEST

Alternatively, you could just select WN_SUBSTRUCTURE_REDI RECT, which selects all of the

above events. A window manager is really the only client that should ever be interested in
any of these.
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6.4

6.5

The Event Handler

When one of the events in which you have expressed interest occurs, your event handler is
caled. Theform of thisroutineis:
voi d
sanpl e_event _proc(w ndow, event, arg)
Xv_Wndow wi ndow,
Event *event ;
Notify arg arg;

The arguments to the routine are the window the event occurred in, a pointer to a data struc-
ture describing information about the event itself, and an optional argument supplied by the
XView package responsible for the function being called.*

The attribute W N_EVENT _PRCC allows you to specify an event procedure for an application’s
window. Events are dispatched so event procedures that you register are the last in line to
receive events. First, events are sent to the base event handler for the package, and then to
the event handler you specify by setting W N_EVENT_PRCC or other callbacks for the individ-
ual packages. XView has a two-tiered scheme in which the packages —panels, canvases,
scrollbars, etc.—interact with the Notifier directly, registering their own callbacks. Your
application, in turn, registers its own callback procedures with the package. You can aso
interpose an event handling routine so that your application can intercept events before they
reach the base event handler. See Chapter 20, The Notifier, for a description of interposition.

The Event Structure

Events that are generated are passed to event handling procedures by the Notifier as Event
pointers (type Event *). Thisstructure is declared in <xview/win_input.h>:

typedef struct inputevent {

short i e_code; /* input code */

short ie flags;

short i e_shi ft nask; /* input code shift state */

short ie locx, ie_locy; /* nouse position */

struct tineval ie_ting /* tinme of event */

short action; /* keymapped i e_code */

Xv_obj ect ie wn; /* wi ndow receiving event */

char *ie_string; /* keycode binding string */

XEvent *i e_xevent; /* actual XBvent struct */
} Bvent;

The Event data structure contains all the information about the event. The fields are broken
down as shown in Table 6-1.

*This parameter is currently unused. It is available for new XView packages, extensions to them or for advanced No-
tifier usage. See Section 20.6.2, “Posting with an Argument,” in Chapter 20, The Notifier.
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Table 6-1. Event Structure Fields

Field Contents

i e_code Actual XView event ID, as defined in <xview/win_event.h> and
<xview/win_input.h>* Event codes can take on any value in the
range O through 65535. The values are useful when debugging.

ie flags Indicates whether the event was an up- or down-event, if appli-

i e_shiftmask

ie locx, ie_locy | Xy coordinates of the position of the locator (mouse) relative to T
the window in which the event occurred. 3
ie time The time of the event. §
action Semantic code representing predefined actions specific to the win- §
dow manager or OPEN LOOK. =
ie win Window in which the event took place.
ie string String in which a keycode (found in i e_code) is bound using
XRebi ndKeysyn() .
i e_xevent The actual event structure generated by X. This event structure

cable. A down-event occurs when a mouse button or keyboard
key goes down. There must be a corresponding up-event,
although the client may choose to ignore up-events.

If a Shift key, Control key and/or mouse button was down when
the event occurred, this mask will have the appropriate bits set.

arrives untouched by XView for events generated by the server.

Determining the Event

Inthe Event structure, there is a pointer to the XEvent structure that was delivered by the
X server as adirect result of the event that it describes. This section discusses how to inter-
pret the event based on information in the Event structure only; it does not address the
XEvent structure.

The header files <xview/win_input.h> and <xview/win_event.n> contain many macros that
should be used rather than referencing fields in the Event data structure. If the structure is
modified in the future, then the macros will be modified to support the changes and your code
will not have to change. For example, to get the window in which the event took place, you
should not use the following (assume event is of type Event  *):

w ndow = event->i e wn;
Instead you should use:

w ndow = event _w ndow( event);

*<xview/panel.h> also has afew event definitions, but they are not widely used. See Chapter 7, Panels, for details.
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6.6.0.1

6.6.0.2

6.6.1

To determine the actual event 1D, you could use:

event _i d(event)

This macro returns the actual event ID that took place, such as M5_LEFT to indicate the left
mouse button. However, as discussed earlier, we recommend that you use the semantic
action events provided by the macro:

event _action(event)

In the case where the user selected the left mouse button, event _act i on() would return
ACTI ON_SELECT. The two values do not map to the same thing; consider the case where | eft-
handed users have re-mapped the mouse settings. On the other hand, if there is no action
associated with an event, event _action() issettoevent id(). For example, con-
sider what happens when the letter ais pressed or when the Expose event is generated.

Event states

When a mouse button or keyboard event occurs, the event may be the result of a button or
key being released or pressed. The way to determine this state from a particular event is to
use one of these two macros:

event _i s_up(event)
event _i s_down(event)

Modifier keys

Modifier keys include the left and right Shift keys, the Control key, and the Meta key. The
locations of these keys on the user’s keyboard are dependent on the make and model of your
keyboard. The functions of modifier keys are to modify particular keyboard or mouse states.
For example, the Shift key, when modifying the a key, results in the A key.

Unless you have explicitly requested to be notified of modifier key events, you will not be
informed when their state changes (e.g., when a user presses or releases one of the keys).
You probably do not need to know this anyway. Instead, you only need to know the state of
the key at the time you are evaluating another event. In this case, you can use any of the fol-
lowing macros:

event _shift_is_down(event)

event _ctrl _is_down(event)
event _neta i s_down(event)

Keyboard Events

When XView trandates keyboard events into Event codes, it does trandation of the key
depending on the state of the modifier keys. For example, when the user types Shift-A,
intending to type an uppercase A, then the event ID (that is, event - >i e_code) isA. You
donot needtouseevent _shift _i s_down totranslate the key to the uppercase.*

*Thisisin contrast to the value of XKeyEvent . keycode used by Xlib.
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The following macro is used to determine if akey event iswithin the |SO character set:

event i s_i so(event)
Event *event;

You can use the following macro to determine if an event isan ASCII key:*

event _is_ascii (event)
Event *event;

This result does not tell you if you have a printable character. Depending on the font you are
using, you may not be able to print anything with this event code. However, you can use any
of the macros in <ctype.h> to determine whether the character is printable, a control charac-
ter, a digit, a punctuation mark, and so on. Remember, this works because you are using the
already-translated version of the event code.

Themacro event _string() can be used to determine the string value associated with the
event ID. This value is the result of a cal to XLookupString(). The macro
event _string() only returns a value if the string returned from XLookupString() is
greater than one character long. Thus, for normal ASCII events, event _stri ng() will be
NULL. Only if the application programmer has rebound the key (using XRe-
bi ndKeysym() ) to a string greater than one character will event _stri ng() report that
string:

D splay *dpy = (D splay *)xv_get(frame, XV_D SPLAY);

char *newstring = "N ne";

XRebi ndKeysyn{dpy, XK 9, 0, 0, newstring, strlen(newstring));

Here, the 9 key is rebound to generate the string “Nine” whenever it is pressed. The follow-
ing macro determines whether or not a string is associated with the event:

event _is_string(event)
In the event callback, the following code could be used:

i.f. kevent _is_string(event))
printf("string = 9%\n", event_string(event));

Function keys differ from keyboard to keyboard, and the default key mappings for your
server are configurable (at the time you build your server). However, XView has provisions
for keyboards that are sectioned off into four sets of fifteen function keys: left, top, right, and

*In Version 3, event _i s_ascii (event), event _is_i so(event) and event _i s_neta(event) use
the XView semantic action to determine whether the event is ASCII, 1SO or META, respectively. If the eventisa
modified ASCII or SO key that maps to a semantic action (e.g., Meta-c mapping to ACTI ON_COPY), then the Ver-
sion 3 macros will return FALSE. In Version 2, the event code was used, which would result in Meta-c returning
TRUE regardless of the semantic action. Applications that want modified ASCII or SO events (e.g., atermina emu-
lator) should examine the event code directly by using event _i d( event) .
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6.6.1.1

bottom keys. To determine which set of keys a particular event is associated with, you can
use the following macros:

event _is_key |eft(event)

event _is_key right(event)

event _i s_key_t op(event)

event i s_key botton{event)

To determine which function set a particular function key belongs to, use:
KEY_TCP(key)
KEY_LEFT(key)
KEY R GHT( key)
KEY_BOTTOM key)

Here, you do not pass the event, you pass the event ID. Thus, to test to see if a particular
event were the fifth function key in the top row of keys, you would use:

if (event_is_key top(event) & event_id(event) == KEY_TCP(5))
/* process the fifth top-function key. */

Notice that we are using event _i d() rather than event _acti on() . Thereason for this
is that some function keys are mapped to particular semantic actions, and we want to be sure
the user hits the fifth function key on the top row. Had we used event _acti on() instead,
the equality test may have failed.

Individual XView applications can define labels for the function keys. Refer to Section 6.12,
“Soft Function Keys and Virtua Keyboards,” for more information on labeling the function

keys.
Mouse events

XView supports a locator device (typically a mouse) with up to ten buttons on it. XView
also supports a mouseless locator, which operates through the keyboard and is described in
Section 6.13, “The Mouseless Model.” A mouse locator device may generate various types
of events, such as:

Motion events  These events are generated whenever the mouse moves.

Drag events These events are generated when any of the mouse buttons are down and
the mouse moves.

Button events  These events are generated whenever the state of a mouse button changes
(e.g., when a button goes up or down).

The following macros determine the state of particular buttons for a three-button mouse (the
most common type).

event i s_button(event)

event | eft_is_down(event)
event_mddl e_i s_down(event)
event _right_is_down(event)
event _button_i s_down(event)
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Notice that none of these macros indicates an exclusive button state; that is, if
event right _is_down returns TRUE, that does not exclude the left button from being
down, too.

You can determine which mouse button is changing state in the same way you determine a
function key position, by passing the ID of the event to:

BUT(i )
To determine whether the second mouse button was down, you could use:

if (event_is_down(event) &% event id(event) == BUT(2))
/* process button-2 event handling */

Again, we recommend that rather than determining the state of a particular mouse button,
you use the semantic codes:

if (event_is_down(event) &% event _action(event) == ACTI ON ADIUST)
/* process "adjust" event handling */
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6.6.1.2 Keyboard focus

One way for the application to explicitly set keyboard focus to a particular window isto use
wi n_set kbd _focus(). Thecalling parameters are the window and the XI D of the win-
dow that is supposed to get the focus. For example, if awindow getsalL.OC W NENTER event,
the keyboard focus can be obtained:

ny_event _proc(w ndow, event)

Xv_W ndow wi ndow;
Event *event ;

switch (event_id(event)) {

case LOC WNENTER
wi n_set _kbd_focus(w ndow, xv_get(w ndow, XV XID);
br eak;

}
}

The function wi n_set _kbd_f ocus() generates a KBD_USE event for the window that is
getting the focus and a KBD_DONE event for the window that lost focus. Windows that need
to detect KBD DONE and KBD_USE events must specify KBD_DONE/KBD _USE in their event
masks.

The attribute WN_SET_FOCUS behaves in the same way as wi n_set kbd_focus()
except that it checks to see if the window in question has KBD_USE/KBD DONE selected. If it
does not, the focus is not set on the window. Example usage of W N_SET_FOCUS (it does not
take any argument):

xv_set (wi ndow;, WN SET FOOUS, NULL);
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6.6.1.3

6.7

6.7.1

NOTE

The X protocol restricts an unmapped window from holding the input focus.

Another way to grab keyboard focus for a window is to grab all the input for that window.
This can be accomplished in various ways, including the use of the FULLSCREEN package
described in Chapter 15, Nonvisual Objects. However, a much more convenient method isto
use the WN_GRAB_ALL | NPUT attribute. Setting this attribute to TRUE causes a grab that
forces all input to be directed to that window. Setting it to FALSE releases the grab.

Thisis useful when you want to display adialog box having panel items and confirmation or
cancel buttons that the user must respond to before interacting with any other portion of the
application. In this case, you should set the grab on the panel. Be sure to reset this attribute
once it is no longer needed. Also, be careful when you code the segment of the program that
uses the grab, or you might generate a grab you cannot get out of.

Selection events

Selection events may be delivered to a window’s event procedure if the window owns a
selection or is making selection requests. Generally, these events should be ignored if the
application is using XView’s SELECTI ON package. If the application is doing its own selec-
tions by calling Xlib functions directly, then these events will be of interest.

Interpreting Client Messages

Client messages may be delivered to your event handler for a variety of reasons. For
instance, the event may have been sent by another source using XSendEvent () or
xv_send_message(), which would imply that the sender of the message had loaded
some arbitrary information into client-message format and sent it to you directly. In this
case, the sender assumes you know how to interpret the information in the message.

Sending and Reading Client Messages

xv_send_nessage() isused to send client messages to other windows. The form for this
function is:

Xv_private int
xv_send_nessage(w ndow, addressee, nsg_type, format, data, |en)

Xv_obj ect w ndow;
Xv_opaque addr essee;
char *nsg_type;
int format;
Xv_opaque *dat a;

int | en;
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This function sends the message encoded in dat a to the addr essee window. If the
addr essee parameter is an X window, then the message is sent to that window. Otherwise,
the addr essee may be either Poi nt er W ndow or | nput Focus to correspond to the
window under which the pointer happens to be lying or the window which happens to have
the current focus. This depends on whether the user has click-to-type or focus-follows-
mouse mode in the window manager.

The wi ndow parameter is an XView window/object from which the event is being sent.
Thisisonly used to extract the Di spl ay *. Thef or mat may be 8, 16, or 32. Thevalue 8
is typically used to represent string values. | en is the number of elements in the data. The
size of one element is defined by the value of f or nat .

The actua XEvent that is generated is XC i ent MessageEvent. When the Notifier
detects the event, before passing it on to your event handler, it checks to see if the message
content represents a drag and drop operation. If so, then the event action is set to the appro-
priate action. The XEvent structure’'si e_xevent field remains unchanged.

If the client message is not a drag and drop operation, then you are responsible for decipher-
ing the message. Clearly, this is something you have to be expecting, or there is no way to
tell what to do with the information. Thus, you can create your own protocol between cli-
ents. You can determine the content of the message using xv_get () and the attributes:

WN MESSAGE DATA

WN MESSAGE TYPE

WN MESSACE FCRVAT

Alternatively, you can obtain this information by accessing the data directly from the
XEvent portion of the Event. These attributes map directly to the XC i ent Mes-
sageEvent data structure in <X11/Xlib.h>. Therefore, you could reference the appropriate
fieldsinthei e_xevent pointer from the Event structure passed to the callback function.
Using the type, format and data of the client message, you can read the message content. See
Volume One, Xlib Programming Manual, for more information about unwrapping a client

message.

Reading Input Directly

You can read input immediately using xv_i nput _r eadevent (). This function, which
returns the window associated with the event read, takes the form:

Xv_obj ect
Xv_i nput _readevent (wi ndow, event, block, type, in)
Xv_obj ect w ndow;
Event *event ;
int bl ock, type;
| nput mask *im

The wi ndow parameter identifies the window you want to read the events from. If NULL,
XNext Event () returns the window that received the next event. In this case, you should
probably have a server grab for the window from which you are reading the event. Other-
wise, you will have to propagate the received event to the appropriate window later.
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The event parameter is a pointer to an Event type that is filled in when the function
returns. The bl ock parameter indicates whether or not the function should wait if there are
no events pending to be read. If bl ock is FALSE and there are no events, the function
returns immediately without having read an event.

The t ype parameter tells whether to use the input mask already set in the window or
whether to use the input mask specified by the i mparameter. The | nput nmask is declared
in <xview/win_input.h>:

t ypedef struct inputnask {

short imflags;
char i mkeycode[ | M MASKSI ZE] ;
} I nput mask;

The structure consists of an input code array and flags that indicate which user actions belong
in the input queue. Toinitialize the input mask i mcall the function bzer o() :

bzero((char *)& m sizeof(im);
The following macros are used to manipulate XView event codesin an | nput mask:

wi n_setinput codebit (im code)
wi n_unset i nput codebi t (i m code)

Here, code isan XView code as described earlier. Thef | ags field may be set to any of the
following bits:

I M_ NEGEVENT  Send input negative events (release or “up” events), too. Thisincludes all
keyboard keys and mouse buttons.

I M ASCI | Enable ASCII codes 0 through 127—equivalent to W N_ASCI | _ EVENTS.
I M_META Enable the META codes 128-255—equivalent to W N_VETA EVENTS.

I M NEGASCI | Enable release or “up” ASCII codes O through 127—this is more specific
than | M_NEGEVENT above. It is primarily used to unset the code bits once
ASCII bits have been set.

I M_NEGVETA Enable release, or “up” META codes 128 through 255—used to unset these
code hits.

I M TOP Enable TOP function keys.
I M_NEGTOP Enable release events for TOP function keys.

With these macros, we set the | nput mask that is passed to xv_read_i nput event ().
Asit turns out, this method can also be used to set the input mask for regular windows. This
is not the recommended method for providing the input mask, but it can be done by specify-
ing the attribute W N_I NPUT _NASK:

I nput mask im

wi n_setinput codebit (im WN MJUSE BUTTONS);
wi n_setinputcodebit(im WNASOI|_EVENTS);
imimflags & | N NEGEVENTS,

xv_set (wi ndow, WN INPUT_NMASK, & m NUL);
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Similarly, you can get the input mask in the same way:

I nput mask *im

im= (I nputmask *)xv_get(w ndow, WN | NPUT_NASK) ;

Sample Program

This section provides a sample program that demonstrates most of what has been discussed in
this chapter. In Example 6-1, the canvas window where the events occur may be split into
several views. Each new view handles its own events and therefore handles its own graphic
rendering into its paint window.

The intent is for the user to split the views severa times and move the mouse between the
views. Each view prints the events it receives in its own window at the upper-right corner.
New views created from a split view may not be positioned correctly to see the text describ-
ing the events. It is not possible to scroll individual views programmatically to arbitrary
locations, so the user must do so manually.

Pay careful attention to which window receives events so asto get a feeling for how the key-
board focus is handled. In some cases, the keyboard focus does not follow the mouse—a par-
ticular view may continue to receive keyboard focus even though the mouse is no longer in
that subwindow. Usually, selecting the SELECT mouse button forces the focus to be directed
to that view window.

Example 6-1. The canvas_input.c program

/)\'
* canvas_input.c --
* Display a canvas whose views nmay be split repeatedly. The event
* handler is installed for each view, so events are displayed in
* each pai nt w ndow
*/

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew canvas. h>

#i ncl ude <xvi ew scrol | bar. h>

#i ncl ude <xvi ew xv_xrect. h>

Canvas canvas;

Frane frane;

char nsg[ 128];

voi d init_split(), _event_proc(), ny_repaint_proc();

nai n( ar gc, argv)
int argc;
char *argv[ ];
{
/)\'
* |nitialize, create base frane (with footers) and create canvas.
*/
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Example 6-1. The canvas_input.c program (continued)

Xv_init(XV_INT_ARGS, argc, argv, NUL);
frane = (Frane)xv_creat e( NULL, FRAME,

FRAME LABEL, "Split View Wndows. ",
FRAME_SHOW FOOTER TRUE,
NULL) ;

canvas = (Canvas)xv_creat e(frame, CANVAS,
CANVAS X PAINT_ WNDOW  TRUE,

CPENWN SPLI T,
COPENWN SPLIT_IN T_PROC, init_split,
NULL,
CANVAS_REPAI NT_PRCC, ny_repai nt_proc,
NULL) ;

(void) xv_create(canvas, SCROLLBAR
SCROLLBAR SPLI TTABLE, TRUE,
SCROLLBAR DI RECTI O\, SCROLLBAR VERTI CAL,
NLLL) ;
(voi d) xv_create(canvas, SCROLLBAR
SCROLLBAR SPLI TTABLE, TRUE,
SCROLLRBAR DI RECTI O\, SCROLLBAR HCRI ZONTAL,

NULL) ;
/)\'
* Set input mask
*/

Xv_set (canvas_pai nt _w ndow( canvas),
WN_CONSUMVE_EVENTS,
WN_NO EVENTS,
WN ASO | _EVENTS, KBD USE, KBD DONE,
LOC DRAG LOC WNENTER, LOC WNEXI T, WN_MOUSE BUTTONS,

NULL,
WN_EVENT_PRCC, ny_event _proc,
NULL) ;
xv_mai n_| oop(frane);
}
/)\'
* when a viewport is split, this routine is called.
*
/
voi d

init_split(splitview newiew pos)
Xv_Wndow splitview, newiew

int pos;
{
Xv_Wndow view,
int i =0
/)\'
* Determne view # fromthe new view and set its scrollbar to 0,0
*/

CPENWN_EACH M EW canvas, Vi ew)
if (view==splitview {
/* identify the view # of the viewthe user just split. */
sprintf(nsg, "Split view #%", i+1);
xv_set (frame, FRAME LEFT_FOOTER nsg, NUL);
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Example 6-1. The canvas_input.c program (continued)

} else if (view== newiew {
xv_set (xv_get (canvas, CPENWN VERTI CAL_SCROLLBAR view),
SCROLLBAR VI EW START, O,
NLLL) ;
xv_set (xv_get (canvas, CPENWN HCR ZONTAL_SCROLLBAR vi ew),
SCROLLBAR VI EW START, O,
NLLL) ;
)
i ++;
OPENW N _END_EACH
sprintf(nsg, "Total views: %", i);
xv_set (frame, FRAME R GHT_FOOTER nsg, NULL);
}

/)\'
* Called when an event is received in an arbitrary pai nt w ndow
*/

voi d

ny_event _proc(w ndow, event, arg)
Xv_W ndow w ndow;

Event *event ;

Notify_ arg arg;

{

register char *p = nsg;

/* test to see if a function key has been hit */
if (event_is_key |eft(event))

sprintf(p, "(L%l) ", event_id(event) — KEY LEFTH RST + 1);
else if (event_is_key top(event))

sprintf(p, "(T%l) ", event_id(event) — KEY TCPFIRST + 1);
else if (event_is_key_right(event))

sprintf(p, "(RA) ", event_id(event) — KEY RIGHTFIRST + 1);
else if (event_id(event) == KEY_BOTTOMLEFT)

strcpy(p, "bottomleft ");
else if (event_id(event) == KEY_BOTTOVR GHT)

strcpy(p, "bottomright ");
p += strlen(p);

if (event_is_ascii(event)) {
/*
* note that shift nodifier is reflected in the event code by
* virtue of the char printed i s upper/|ower case.
*/
sprintf(p, "Keyboard: key '% (%) % at %l %",
event _action(event), event_action(event),
event _i s_down(event)? "pressed" : "rel eased",
event _x(event), event_y(event));
} else switch (event_action(event)) {
case ACTION QLCEE :
xv_set (frame, FRAME CLCBED, TRUE, NULL);
br eak;
case ACTI ON_CPEN :
strcpy(p, "frane opened up");
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Example 6-1. The canvas_input.c program (continued)

br eak;
case ACTION HELP :
strcpy(p, "Help (action ignored)");
br eak;
case ACTI ON_SELECT :
sprintf(p, "Button: Select (Left) % at %l %",

event _i s_down(event)? "pressed" : "rel eased",
event _x(event), event_y(event));
br eak;

case ACTI ON_ADJUST :
sprintf(p, "Button: Adjust (Mddle) % at %l %",

event _i s_down(event)? "pressed" : "rel eased",
event _x(event), event_y(event));
br eak;

case ACTI ON_MENU :
sprintf(p, "Button: Menu (R ght) % at %l %",

event _i s_down(event)? "pressed" : "rel eased",
event _x(event), event_y(event));
br eak;

case SHFT_R GHT :
sprintf(p, "Keyboard: right shift %",
event _i s_down(event)? "pressed" : "rel eased");
br eak;
case SH FT_LEFT :
sprintf(p, "Keyboard: left shift %",
event _i s_down(event)? "pressed" : "rel eased");
br eak;
case SH FT_LEFTCTRL : case SH FT_R GHICTRL :
sprintf(p, "Keyboard: control key %",
event _i s_down(event)? "pressed" : "rel eased");
br eak;
case SH FT_META :
sprintf(p, "Keyboard: neta key %",
event _i s_down(event)? "pressed" : "rel eased");
br eak;
case SHFT ALT :
sprintf(p, "Keyboard: alt key %",

event _i s_down(event)? "pressed" : "rel eased");
br eak;
case KBD USE
sprintf(p, "Keyboard: got keyboard focus");
br eak;

case KBD DONE
sprintf(p, "Keyboard: |ost keyboard focus");
br eak;
case LOC MOVE
sprintf(p, "Pointer: noved to %l %",
event _x(event), event _y(event));
br eak;
case LOC DRAG
sprintf(p, "Pointer: dragged to %l %",
event _x(event), event_y(event));
br eak;
case LOC WNENTER
wi n_set _kbd_f ocus(w ndow, xv_get (w ndow, XV X D));
sprintf(p, "Pointer: entered w ndow at %, %",
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Example 6-1. The canvas_input.c program (continued)

event _x(event), event_y(event));
br eak;
case LOC WNEXIT:
sprintf(p, "Pointer: exited wi ndow at %, %",
event _x(event), event_y(event));
br eak;
case WN _RESI ZE :
case WN _REPAI NT :

return;
default :
/* There are too many ACTION events to trap -- ignore the
* ones we're not interested in.
*/
return;
} 5
S
. . L
ny_repai nt _proc(canvas, w ndow, §
xv_get (canvas, XV_D SPLAY), xv_get(w ndow, XV_X D), NULL); QE
} 3
IS}
/*
* ny_repai nt_proc()
* Called to repaint the canvas in response to damage events
* and the initial painting of the canvas w ndow
* D spl ays the keyboard, pointer and button nmessage strings
* after erasing the previous nessages.
*/
voi d
ny_repai nt_proc(canvas, pw, dpy, xw n, Xxrects)
Canvas canvas;
Xv_W ndow pw,
D spl ay *dpy;
W ndow XWi n;
Xv_xrectlist *Xrects;
{
char W n_nunf 16] ;
Xv_Wndow w
int i =0;
ces gc = Defaul t G dpy, Default Screen(dpy));
/*
* Determne which paint wndowwe're witing in.
*/
CANVAS EACH PAI NT_WNDOAN canvas, w)
if (w==pw
br eak;
i ++;
CANVAS_END EACH
sprintf(w n_num "(Wndow #%l) ", i+1);
XA ear Wndow( dpy, xwi n);
XDrawstring(dpy, xwn, gc, 25, 25, win_num strlen(w n_nun));
XDrawstring(dpy, xwn, gc, 25, 45, nsg, strlen(nsg));
}
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6.10

This sample program initializes XView and creates a frame. It then creates a canvas with
two scrollbars attached to it. Chapter 5, Canvases and Openwin, addresses how to attach
scrollbars to a canvas. The canvas installs a callback routine that will be called when its
views are split. Thisroutine installs the existing event masks and callback routine in the new
view’s paint window. Remember, that is necessary because new windows need to be initial-
ized by the application.

The callback routine my_event _proc() handles al events for al the windows in the pro-
gram. It determines which event has taken place and constructs a descriptive message identi-
fying the event. It then calls the repaint routine to display the message in the window in
which the event occurred. Note that the repaint callback routine may be called by the appli-
cation—it is not a function reserved for the window system to call exclusively. In this case,
the graphicsislimited to calling XDr awSt r i ng() to display text.

Extensions for Events

In X11, it is possible to create extensions to the server that may generate their own set of
events, depending on the way your X11 server has been configured.* For example, in X11
Release 4, the Shape extension was added, allowing you to display windows of arbitrary
shape in addition to the usual rectangular windows. Not all X11 servers support all known
extensions, and there is afurther limitation: all window managers may not be able to handle a
given extension like the Shape extension. Therefore, this chapter is only intended for those
who are well aware of how server extensions work and are using them in their applications.

The only thing that XView cares about with respect to extensions is the delivery of events
that have an event type outside of the normal range defined by the X Protocol. In other
words, events that are defined by the server extension. Thus, the attribute SERVER EXTEN-
SI ON_PROC is used to specify a function to be called when such an extension event occurs.
Unlike other event handlers, you do not register an extension procedure with a window, you
register it with the server object itself:
extern void proc();
xv_set (XV_SERVER FRCM WNDOX/f r ane) ,
SERVER EXTENSI ON_PRCC, proc,
NULL) ;

Note the use of XV_SERVER FROM W NDOW This macro returns the Xv_Ser ver object
associated with an XView object. The object can be any one that contains a window (so most
panel items are excluded). In this case, it happensto be aframe. Be aware that if your appli-
cation is using multiple servers, you should use an object associated with the server that con-
tains the extension.

*Server extensions should not be confused with XView extensions discussed in Chapter 25, XView Internals.
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6.11

The pr oc function is called whenever there is an event associated with the server extension.
The form of the procedure is:
voi d
ext _event _proc(dpy, event, object)
D spl ay *dpy;
XEBEvent *event;
Xv_obj ect obj ect;

The di spl ay and event types are strictly X11 types defined in <X11/Xlib.h>. The ob-
j ect isan XView object that is associated with the event, if available. If it isimpossible to
determine the object, the value isNULL.

Selecting Events on Other Clients

To select for and receive X events destined for windows that are not owned by the applica-
tion, use the attributes SERVER EXTERNAL XEVENT _MASK and SERVER EXTER-
NAL_XEVENT _PROC. The most common use for these attributes is for an application to select
for PropertyNoti fy events on the root window in order to receive notification when a
new RESOURCE_MANAGER property has been written by the user.

For each window, the client can specify an X mask representing the events it wants to

receive. Additionally, an XView object handle can be provided as an argument which islater

returned as a parameter in the event callback. The following example code demonstrates

how to select for Pr opert yNot i f y and But t onPr ess events on the root window:
Xv_set (server,

SERVER EXTERNAL_XEVENT_MASK, Root Wndow(dpy, 0),
But t onPr essMask | PropertyChangeMask,

frane,
SERVER EXTERNAL_XEVENT_PROC, root _event_proc, frane,
NULL) ;
The callback is defined as follows:
voi d
root _event _proc(server, display, xevent, xv_object)
Xv_server server;
D spl ay *di spl ay;
XEvent *xevent ;

Xv_opaque xv_obj ect;

On xv_create() and xv_set (), SERVER EXTERNAL_XEVENT_ MASK takes three argu-
ments. an XID of the window the client wants to select for events on, an X event mask, and
an XView object handle. For xv_get (), SERVER EXTERNAL XEVENT_NASK should be pas-
sed two arguments. an XID of awindow and an XView object handle. It will return the X
event mask set on that XID.

Onxv_create() and xv_set (), two arguements should be passed to SERVER EXTER-
NAL_XEVENT _PRCC: a ptr to a function to be used as the callback, and an XView object
handle to associate the callback to. A client can register a separate calback for different
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6.12

6.12.1

XView object handles. For xv_get (), only the XView object handle should be passed as
an argument. It will return a ptr to the callback function.

SERVER _EXTERNAL_XEVENT_PROC and SERVER EXTERNAL_XEVENT MASK can be set in any
order. Each attribute can be temporarily disabled then re-enabled later without having to set
the other attribute. Setting the first argument of SERVER EXTERNAL_XEVENT PROC to NULL
will disable the callback for the object specified as the second argument.

The callback set using SERVER _EXTERNAL_XEVENT_PROC may be called back for an X event
that was not specified using SERVER EXTERNAL XEVENT_NMASK. The reason being is that
other objects within the toolkit or application may select for X events on the same window.
When these events are delivered, it is difficult to map the X event back to X masks, in turn
making it difficult to determine who selected them. Thus the toolkit lets the application
determine if it wants to use the event or not.

Soft Function Keys and Virtual Keyboards

This section describes the soft function keys and virtual keyboards. OPEN LOOK encourages
applications to use the function keys for tasks specific to the individual application. The soft
function key labels are configurable for each application and provide application-specific
labels for the function keys. Soft function keys allow “function keys’ to be selected from an
on-screen panel using the mouse. Thus, the number of function keys an application uses is
not tied to a particular keyboard, since the on-screen window can display all the function
keys. A pop-up window shows the function keys with labels configured specifically for the
window that has the keyboard focus.

Virtual keyboards allow users to configure the keyboard to match any of the supported inter-
national keyboards. For detailed descriptions of the soft function keys and Virtual keyboards
features, refer to Chapter 14 in the OPENLOOK GUI Functional Specification.

Soft Function Keys

Provided an application does not use hard-wired function key bindings, the soft function keys
feature provides a portable method for labeling, displaying and selecting an application’s
function keys. To display the function keys, a user selects “Function Keys’ from the
Workspace menu under Utilities. The function keys window appears at the bottom of the
screen as shown in Figure 6-1.
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Figure 6-1. A sample function keys window
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When the input focus changes to a window that uses the function keys, the function keys
window is updated to reflect the new set of functions (only if the application is using the soft
function keys). If an application uses more functions than a particular keyboard provides, it
is the application's responsibility to provide a “More” label on one of the function keys.
When the “More” key is selected, the application should show the additional labels for the
remaining functions keys, asis shown in Figure 6-2.
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Figure 6-2. Sample function keys window with a MORE key

Labels for the soft function keys are specified using the W N_SOFT_FNKEY_LABELS attribute.
The following example shows how to set soft function keys for a canvas application:

canvas = (Canvas) xv_create (frane, CA\VAS,
CANVAS X _PAI NT_W NDOW TRUE,
NULL) ;

xv_set (canvas_pai nt _w ndow( canvas),
WN_FNSCFT_KEY_LABELS, " Red\ n@ een\ nBl ue\ nvar oon\ nQ chi d\ n
Vi ol et \ nMagent a\ nCor al \ nTur quoi se\ n
Yel | owk nBri ck\ nBl ack\ n",
WN _EVENT_PRCC, ny_Event _proc,
NULL) ;

The value for the WN SOFT_FNKEY_LABELS is a string of 12 labels, with each label
separated by “\n.” In this example, whenever the canvas gets the input focus, the soft func-
tion key labels are updated to “Red, Green, Blue ...."

Individual applications maintain the banks of labels for their soft function keys. The “More’
key indicates to the application that it is necessary to update the WN_SOFT_FNKEY_LABELS
value. XView provides the method for labeling the soft function keys on the screen. The
application needs to provide the functionality for each of the function keys whose labels it
defines.

An application that uses more than 12 function keys should label the 12th function key
“More.” When the application receives notification that the 12th function key or the 12th
function key button on the screen has been selected, then WN_SOFT_FNKEY_LABELS should
be reset to change the labels for the additional function keys. The new bank should also have
a“More” key to toggle back to the first bank, or to the next bank of function keys if one is
available. The application also needs to adjust its response to reflect the “new” function
keys, corresponding to the new labels.
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6.12.2 Virtual Keyboards

Virtual keyboards are an XView feature that allows users to reconfigure their keyboards.
Keyboards can be logically configured to any of the international keyboards supported by
OpenWindows.

6.12.2.1 Multiple language support

Pressing the Language key, R2 by default, presents the user with a choice of al the supported
international keyboards (the key binding for the language key is defined by the GpenW n-

dows. Keyboar dConmands. Tr ansl at e resource.) A set of soft function keys allows a
user to select a Virtual keyboard. When a keyboard is selected from the function keys, the
keybindings are displayed on-screen asis shown in Figure 6-3.
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Figure 6-3. Sample virtual keyboard binding

Selecting a character set and the Set key from the soft function keys binds a character set to
the physical keyboard. Holding down the Language key and typing temporarily binds the
currently selected character set to the physical keyboard. When the Language key is rel eased,
the currently set character set isrestored.

6.13 The Mouseless Model

The mouseless input model allows users to run applications on an OPEN LOOK desktop with-
out using a mouse. Thus, XView gives two options for the locator device: first, the standard
mouse or other locator device, and aternatively, the mouseless model, which lets the user
navigate between and select objects on the desktop using keyboard commands.

This section covers the mouseless model implementation, including:
* Mouseless model semantic actions.

e Keyboard command resource binding.
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6.13.1

The resource GpenW ndows. Keyboar dConmands controls the level of mousel ess opera-
tion. Thisresource may have one of three values:

SunVi ewl Defines only those keyboard commands that were present using SunView1.
This is the default setting and defines actions for basic operations such as
CUT, COPY, and PASTE.

Basi c Enables the SunViewl commands, plus the mouseless model Local Naviga-
tion and Text Editing commands. Using this setting, only objects that nor-
mally take the input focus will accept input focus.

Ful | Enables all mouseless model keyboard commands and depending on the
application or window manager enables display of the special mouseless
model Location Cursor which indicates the current pointer position. Using
this setting, all objects that can normally be manipulated with the mouse
can accept input focus. Thus, actions that are normally performed with the
mouse and its buttons may be performed using the keyboard instead.

When the mouseless model is in use (OQpenW ndows. Keyboar dConmands set to Full),
applications are responsible for displaying the Location Cursor. The Location Cursor is
described in detail in Section 6.13.4.

Keyboard Command Mapping

Each mouseless keyboard command is assigned an XView semantic action, each of which
has an ACTI ON_ prefix. Appendix C, Mouseless Model Keyboard Mappings, lists al of the
mouseless semantic actions and the corresponding event ID for each semantic action.
Depending on the value of the resource QpenW ndows. Keyboar dCommands, which
determines the level of mouseless operation, some or all of these mouseless semantic events
are handled internally by XView packages, by the window manager, or by individual applica-
tion programs.

Most of the mouseless keyboard commands are mapped to a combination of a modifier key
and a standard key. Asdescribed earlier in this chapter, the modifier keysinclude the left and
right Shift keys, the Control key, and the Metakey. The Alt key is also amodifier key for the
mouseless model (on some X servers, Alt is mapped to Meta). Sun Type-4 keyboard map-
ping, several mouseless keyboard commands map directly to unmodified ASCII characters.
These unmodified commands are defined with the semantic action ACTI ON_NULL_EVENT.
Table 6-2 shows the mouseless keyboard commands that are mapped to
ACTI ON_NULL_EVENT. The contents of the specified XView variable contain the value of the
specified resource. To process one of these commands, check to see if the event _i d of the
Event equals the value of one of the XView variables. If so, then the event will be
trandlated to the corresponding ACTI ON_ command.
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Table 6-2. Mouseless Keyboard Commands with Action ACTION_NULL_EVENT

Default
Command Resource Value XView Variable
CANCEL keyboar d. cancel Escape | xv_i so_cancel
DEFAULT_ACTI ON keyboar d. def aul t Acti on Return | xv_iso _default
_action
I NPUT_FOCUS_HELP | keyboard. i nput FocusHelp | ? XV_i so_i nput
_focus_hel p
NEXT_ELEMENT keyboar d. next El enent Tab XV_i so_next
_el enent
SELECT keyboar d. sel ect Space XVv_i so_sel ect

XView mouseless semantic action names are also mapped to provide SunViewl keyboard
functions under XView. Most of the SunViewl navigation and editing commands do not
conflict with the mouseless model. However, there are a few commands that do conflict.
Table 6-3 shows the SunViewl commands that conflict with the mouseless model.

Table 6-3. SunViewl Commands That Conflict with the Mouseless Model

Key Combination | SunViewl Command Mouseless Command | Resolution
Crl-Tab SELECT _FI ELD_FORWARD NEXT_ELEMENT Moved
Shift-Crl-Tab SELECT_FI ELD BACKWARD | PREVI QUS_ELEMENT Moved
Shift-Ctrl-/ GO WORD_BACKWARD I NPUT_FOCUS HELP | Moved
Hone GO _DOCUMENT _START LI NE_START Moved
End GO _DOCUMENT _END LI NE_END Moved
PgUp (R9) GO _PAGE_BACKWARD PANE_START Dr opped
PgDn (R15) GO _PAGE_FORWARD PANE_END Dr opped
Shift-Up uP SELECT_UP Moved
Shi f t - Down DOMN SELECT _DOM Moved
Shift-Left LEFT SELECT _LEFT Moved
Shi ft - R ght Rl GHT SELECT_RI GHT Moved

Thevaluesin the “Resolution” field have the following meaning:

Dropped
Moved

144

means that the specified SunViewl functionality isnot available in XView.

means that the SunView1 functionality isavailable in XView, but adifferent key
combination isused than in SunViewl.
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6.13.2

6.13.3

Mouseless Model Resources

Each Mousel ess semantic action mapping and its corresponding key binding is determined by
the value of aresource. The default key bindings are based on the Sun Type-4 keyboard. The
bindings occur when applications are initialized and xv_i ni t () reads the resource names.
Appendix C, Mouseless Model Keyboard Mappings, lists al of the Mouseless resources,
grouped according to the values loaded for the three different mouseless model modes: Sun-
Viewl, Basic, and Full. Section 6, Command-line Arguments and XView Resources, in the
XView Reference Manual, lists all XView resources aphabetically (all the mouseless
resources begin with QpenW ndows. Keyboar dCommand.) Mouseless model resources
use the following naming conventions:

QpenW ndows. Keyboar dCommand. XViewSemanticAction

XViewSemanticAction is the name of the XView semantic action without its ACTI ON_ prefix
(note that the capitalization for the action is also changed and the underscore characters “_”
are deleted). For example:

QpenW ndows. Keyboar dComrand. JunpR ght: period+Qrl

corresponds to binding the semantic action ACTI ON_JUVP_RI GHT to period modified by the
Control character.

Each resource may define several mappings for an individual action. Multiple mappings are
separated by “,” and have the following general format:

mappi ng[ , mappi ng. . . |
The following resource definition is an example:
QpenW ndows. Keyboar dCommand. Fi ndBackwar d: F+Met a, L9+Shi f t
Each Mouseless mapping is of the form:
KeysymName[+Maodifier . .. ]

In other words, each mapping is separated by a comma, and if the keysym is modified, then
each modifier is separated by a plus sign. A modifier is either “Shift,” “Ctrl,” “Alt,” or
“Meta.”

When an alphabetic character is the keysym, the case of the KeysymName is important. For
uppercase characters, use the uppercase alphabetic keysyms, for example L, instead of the
lowercase with a“ Shift” modifier. When an alphabetic character is not modified by shift, then
use the lowercase alphabetic keysym (for example, [+Meta). Do not list unmodified ASCII
keyboard commands should not be listed.

Using the Mouseless Model

If the keyboard is used to control the locator, then the window manager, XView packages,
and your XView applications handle the keyboard’ s mouseless semantic events. This section
describes the roles of the window manager and the individual XView applications.
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6.13.3.1 Therole of the window manager

Using the mouseless model, the window manager intercepts the following actions:

« Actionsthat change the input focus between windows or to the workspace.

e Actionsthat accelerate window menu operations.

» Actions that toggle the pushpin.

These three categories include the actions shown in Table 6-4.

Table 6-4. Mouseless Actions Handled by the Window Manager

Back

Open

Dismiss

Toggle Pushpin
Refresh

Move

Full Size

Next Window

Last Window
Previous Application
Jump Input Focus To Mouse

Front

Close

Window Properties

Go To Workspace

Quit

Resize

Restore size

Previous Window

Next Application

Bring Up Window Menu
Jump To Workspace Background

6.13.3.2

6.13.4

Bring Up Workspace Menu?

Application responsibilities

Applications are responsible for displaying the location cursor and for handling navigation in
canvases (for example, non-text data panes). Interaction with the location cursor is described
in the following section. The semantic action, ACTI ON_PANE_BACKGROUND (JunpToPane-
Backgr ound), also needs to be handled by XView applications.

Applications can use the unmodified ASCII keyboard commands that are intercepted by the
mouseless model by accessing the appropriate XView variables as shown in Table 6-2.

The Location Cursor

The Location Cursor is a borderless frame subwindow that indicates the locator position
when the mouseless model is set to Basic or Full. When the location cursor is moved to a
new pane and it is assigned the same colormap segment and background color as that pane.
Thelocation cursor is created when the frame is created.
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6.13.5

6.14

Frame subwindows access the handle of the Location Cursor window with the following call:
xv_get (frame, FRAME FOOUS WN)

Initially, the Location Cursor is created unmapped (XV_SHOWis FALSE). When a frame
subwindow receives a KBD USE, it cals the function frame_kbd use().
frame_kbd_use() setsthe FRAVE FOCUS W N's colormap segment (W N_CVS) and back-
ground color (W N_BACKGROUND_COLCR) to be the same as the subwindow. If the subwin-
dow then needs to display the Location Cursor, it sets the WN PARENT for the
FRAVE_FOCUS_W N to its paint window. It also needs to position the XvV_X and XV_Y to the
appropriate position and then set Xv_SHOWto TRUE.

Note that text fields and panes have a caret to indicate input focus and position, so they
would not display the Location Cursor window. The XvV_X and XV_Y coordinates are relative
to the subwindow’s paint window. When a subwindow receives KBD DONE, it sets the
XV_SHOWto FALSE for the FRAME_FOCUS W N.

The Location Cursor either points up or to the right. This is controlled by setting
FRAME_FOCUS DI RECTION on the frame to either of the values FRAME FOCUS UP or
FRAME_FOCUS_RI GHT.

On pop-up menus, it is the application’s responsibility to pass a valid x,y coordinate in the
event structure when the event is the keyboard MENU command, as in the following:

(event _action(event) == ACTICN MENU && !event i s_button(event))

This action is necessary because the ACTI ON_MENU could be the result of a key press, in
which case the cursor could be anywhere on the screen.

Events

Since keyboard events have a dua role when using the mouseless model, applications must
use semantic actions instead of event ID’sto control their application. Thisisrequired since
an ASCII event ID could also be a mousel ess semantic action.

Using Accelerators

Accelerators permit applications to define notify procedures that are called for specific
events. For example, a particular key combination might be used to quit the application. For
Version 3.2, XView supports Menu accelerators. Refer to Appendix D of Version 3.2 and the
File Chooser for details on using menu accelerators.

To implement window-level accelerators, use the attributes FRAME ACCELERATOR and
FRAVE X ACCELERATOR. These attributes are set on the frame containing the window where
the accelerator is defined. FRAME ACCELERATOR associates an accelerator with an event
code. FRAVE X ACCELERATOR associates an accelerator with an X keysym.
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The first value for the attribute FRAMVE_ACCELERATCR is the event code for an unmodified key
(not shifted) that when combined with the Meta modifier, forms the key sequence for the
accelerator. Similarly, the first value for the attribute FRAME X ACCELERATCR is an X
keysym instead of an event code.

The second value for both FRAME _ACCELERATOR and FRAME X _ACCELERATCR is the acceler-
ator notify routine to call when the accelerator is used. This routine is a user-defined call-
back with the following form:
voi d
accel erator_notify_proc(val ue, event)
Xv_opaque val ue;
Event *event ;

The parameter value is the value passed as the third argument to FRAME ACCELERATCR or
FRAVE X ACCELERATCR. In this example, the value is an Xv_opaque that passed to the
accelerator notify procedure. Usualy thisis an XView object handle. For example, if you
want to accelerate a PANEL_BUTTQN, if you set value to the button item handle, then you
could set the accelerator notify procedure to be the same as the button’s notify procedure as
in the following example:

xv_set (frane,
FRAME ACCHLERATCR 'b’, file_btn notify_proc, file_button,
NULL) ;

For accelerators to work, you need to set QpenW ndows. Keyboar dConmands to Full.
For more details on setting this resource, refer to Section 6.13, “ The Mouseless Model.”

NOTE
Certain key combinations are reserved for semantic actions within XView and

should not be used for accelerators. These key combinations are listed in
Appendix C, Mouseless Model Keyboard Mappings.
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Z
Panels

The XView PANEL package implements the OPEN LOOK control area. Panels are used in
many different contexts—property shests, notices, and menus all use panels in their imple-
mentation. The main function of a panel is to manage a variety of panel items. Figure 7-3
shows examples of panel items from the OPENLOOK GUI. Because some panel items may
not contain windows that handle their own events, the PANEL package is responsible for pro-
pagating events to the appropriate panel item. This chapter addresses issues specific to pan-
els, the management of panel items and the distribution of events to those items. We look at
basic issues common to al panel items before introducing each of the eight different panel
item packages. Finally, welook at several advanced topics regarding panel usage.

The PANEL package is subclassed from the W NDOwWpackage. In typical usage, you create a
panel and set certain panel-specific attributes. Figure 7-1 shows the class hierarchy for pan-
els and Figure 7-2 shows the class hierarchy for a panel item.

Generic

Object (Drawable) Window Panel

Figure 7-1. Panel package class hierarchy

Generic Generic Your
Object Panel Item Panel Item

Figure 7-2. Panel item class hierarchy
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Panels set up and manage event-handling masks and routines for themselves and their panel
items. The application does not set event masks or install an event callback routine unless it
needs to track events above and beyond what the PANEL package does by default (typical
applications will not need to do this). Even so, thisis probably better accomplished via inter-
posing functions as discussed in Chapter 20, The Notifier.

Buttons
Menu buttons

Items

Abbreviated buttons

Abbreviated menu buttons

Text field
Text field with scrolling buttons

Multi-line text field

Numeric field with increment/
decrement buttons

Exclusive settings

Nonexclusive settings

Check boxes

Slider

Gauge

Read-only message

(Eagle) [ Hawk...)

Insects ¥

—H
Marsupials - ) QGEHEIRIAH

Kangaroo

Koala
Opossom

Command Item
Window Item...
Menu Item [=

& =
Marsupials: [7] Platypus

&

[ me,[v]

I

1234, [a[¥]

[French ] German | English |

Aquarium Displays:
[] shoes
¥ socks

1

J

Disk Usage:
1 1 1 1 1 1 1
Q 100

Size: 1997 bytes

Figure 7-3. Controls in an OPEN LOOK GUI implementation*

* XView supports the scrolling list item but it is not shown here.
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7.1

The PANEL package handles al the repainting and resizing events automatically. Panels are
not used to display graphics, so there is no need to capture repaint events. Rather than deal
with other events specifically callback routines are not installed on panels, but set for each
panel item. Because of the varying types of panel items, each item’s callback function may
be invoked by a different action from the user. While clicking on a panel button is all that is
necessary to activate the button’s callback routine, a text panel item might be configured to
call its notification callback routine when the user presses the RETURN key.

Since panel items express interest in different events, it is the responsibility of the PANEL
package to track all events within the panel’s window and dispatch events to the proper panel
item depending on its type. In some cases, if an event happens over a certain panel item and
that item is not interested in that event, the event may be sent to another panel item. For
example, what happens if a key is pressed over a panel button? Because the panel button has
no interest in the event, the panel will send the event to a text panel item, if one exists else-
where in the panel.

Section 7.19, “Advanced Panel Usage,” describes panel event handling and repainting.

Creating a Panel

You create apanel by calling xv_cr eat e() and specifying the PANEL package and aNULL-
terminated list of attribute-value pairs. A panel must be created as a child of the frame. All
programs that use panels or panel items must include <xview/panel.h>. Because panels are
uninteresting without panel items, Example 7-1 shows how to create a smple frame, a panel
and a panel button. Selecting the panel button causes the program to exit. Thisisthe same
quit.c program as shown in Chapter 3, Creating XView Applications.

Example 7-1. The quit.c program

/ *
* quit.c -- sinple programto display a panel button that says "Qit".
* Selecting the panel button exits the program
*/

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew frane. h>

#i ncl ude <xvi ew panel . h>

Frane frane;

main (argc, argv)
int argc;

char *argv[ ];

Panel panel ;
void quit();

xv_init (XV_INT AR PTR ARGV, &argc, argv, NULL);
frame = (Frane)xv_create (NULL, FRAME

FRAME LABEL, argv[ 0],
XV_WDTH 200,
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7.1.0.1

7.1.1

Example 7-1. The quit.c program (continued)

XV_HE GHT, 100,
NULL) ;

panel = (Panel )xv_create (frame, PANEL, NUL);

(void) xv_create (panel, PANEL_BUTTQN

PANEL_LABEL_STR NG "Quit",
PANEL_NOTI FY_PRCG, quit,
NULL) ;
xv_nai n_| oop (frane);
exit(0);
}
voi d
qui t ()
{
xv_destroy_safe(frame);
}

Fonts and panels

OPENLOOK is somewhat restrictive about the use of fonts within panels. Many panel items
cannot have their fonts changed at all. Of those that can, none can have their fonts set indi-
vidually.* However, if afont is set in the panel itself, it is then inherited by the panel items
whose fonts can be changed. This guarantees the consistency of fonts in panels. In addition,
apanel’s font may only be specified when the panel is created.

Scrollable Panels

Scrollable panels are not OPEN LOOK-compliant, but are provided for historical reasons.
They are basically just like panels, except that typicaly not al panel items are in view. A
vertical scrollbar attached to the panel allows the user to navigate to the panel items desired.
Again, because this type of interface is not OPEN LOOK-compliant, you are discouraged from
using this package.

In order to deal with the complications involved with attaching a scrollbar to a panel, the
scrollable panel package is subclassed from the CANVAS package and thus, the OPENW N
package. Scrollable panels are created the same way panels are, but the package name to use
is SCROLLABLE_PANEL. The scrollable panel package does not create the scrollbars, how-
ever. You must create them separately:

* The exact list of panel items varies and may change. Currently, it includes the text used in the value of panel text
items.
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Scrol | abl e_panel sp;
Scrol | bar sb;

xv_create(frane, SCROLLABLE PANEL, NULL);
xv_create(sp, SCROLLBAR NUL);

sp
sb

The principle difference between canvases and scrollable panels is the management of events
and the existence of panel items. In canvases, the programmer installs callback routines for
events and for repaint and resize routines, and an input mask is set for notification of certain
events that the application isinterested in. However, like normal panels, the scrollable panel
does this automatically. Other than this, scrollable panels may take the same attributes as
normal panels.

Creating Panel Items

Like other XView object, panel items are created using xv_creat e() :

Panel _item

xv_create(panel, itemtype, attrs)
Panel panel ;
<itemtype> itemtype;

<attribute-valuelist> attrs;
Thevalueof i t em t ype must be apanel item from one of the panel item packages:
* PANEL_ABBREV_MENU BUTTON
e PANEL_BUTTON
* PANEL_CHECK BOX

« PANEL_CHO CE

« PANEL_CHO CE_STACK
« PANEL_DROP_TARGET
«  PANEL_GAUGE

e PANEL_LIST

«  PANEL_MESSAGE

e PANEL_MULTI LI NE_TEXT
« PANEL_NUMER C TEXT
« PANEL_SLIDER

«  PANEL_TEXT

« PANEL_TOGGLE
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The items in this list represent the items found in Figure 7-4. Each item’s type can be
retrieved by calling:

Panel _itemtype type;
type = (Panel _itemtype)xv_get (panel _item PANEL_| TEM OLASS);

Panel item type isanenumerated type found in <xview/panel.h> and contains the fol-
lowing types:

* PANEL_ABBREV_MENU BUTTON | TEM

* PANEL_BUTTON | TEM

* PANEL_CHO CE | TEM

* PANEL_DROP_TARGET | TEM

*  PANEL_GAUGE | TEM

e PANEL_LI ST | TEM

* PANEL_MESSAGE | TEM

e PANEL_MULTI LI NE_TEXT | TEM

* PANEL_NUMERI C TEXT | TEM

* PANEL_SLI DER | TEM

* PANEL_TEXT | TEM

* PANEL_TOGGLE | TEM

* PANEL_EXTENSI ON_| TEM

Most panel items have no windows associated with them (internally, the package uses Xlib
cals to draw the items directly onto the panel window). There are no windows associated
with panel items, so panel items should be careful not to overlap one another because one
item will not clip the one under it. For event processing, when an event occurs in a panel, the
package scans through items in the panel in the order that they were created. The event is
dispatched to the first item whose item rectangle includes the x,y coordinate of the event. If

there is another item that shares the same space, then it will not see the event. For this rea-
son, it isimportant that panel items are tiled and do not intersect partially or completely.

There are cases where the panel item displayed in a particular location is dependent on the
state of the application. In such cases, only one panel item would be visible and the other(s)

would be hidden. If you need to use more than one panel item at the same location, make one
panel item visible by setting XV_SHOWto TRUE, and hide the other panel item by setting

XV_SHOWto FALSE. Depending on the state of the application, you can toggle the Xv_SHOW
values in each of the panel items.
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7.3 Layout of Panels and Panel Items

7.3.1

This section covers the layout of panels and panel items. The layout for panels describes
their orientation and the spacing between panel items. The section describing the layout of
panel items shows the components of a panel item. Normally, applications do not need to
alter the default layout mechanism for panels or for panel items.

Panel Layout

A panel lays out panel items in rows and columns. The width and height of the rows and col-
umns may be set by the PANEL package automatically, or by setting window attributes, as
well as by setting the sizes of the panel items themselves. The default layout mechanism is
usualy all that is necessary. You do not need to give explicit layout methods for the general
case. Using this approach, the width and height of panels may change dynamically and you
will not need to adjust the positions for panel items. Because absolute positioning methods
do not alow for dynamic scaling, they are not generally recommended.

Whenever panel items are created, they are added to the adjacent panel item in either arow-
first or a column-first order. As each new item is added, it is placed at the next position
depending on the value of the panel’s PANEL_LAYQUT attribute. The default value,
PANEL_HORI ZONTAL, lays out panel items horizontally until the items have reached the edge
of the panel. A new row isthen started and the next item is placed at the |eft edge of the pan-
el. Setting the value of PANEL_LAYQUT to PANEL_VERTI CAL causes items to be laid out by
column first; when the height of the panel is reached, the next column is started.

If you plan to fit many panel itemsin a single row or column and want to use default posi-
tioning and wi ndow _fit () (seeSection 7.5, “Sizing Panels’) it may be necessary to create
the panel with a size greater than the default width or height. Otherwise, items could be
placed in anew row or column before expected.

The gap between items as they are laid out vertically and horizontally can be set by the attri-
butes PANEL | TEM X GAP and PANEL_| TEM Y_GAP. The default gap is 10 pixels in the hor-
izontal direction and 13 pixels in the vertical direction. The panel gap can be set on an entire
panel or on individual panel items within a panel.

When you want the next item to start a new row and the panel layout is PANEL_HORI ZONTAL,
use the attribute PANEL_NEXT_ROW This specifies that the item isto start anew row and isto
be offset by the number of pixels specified. Setting PANEL_NEXT ROWto the value —1 uses
the value of PANEL | TEM Y_GAP for the row gap.

Similarly, when you want the next item to start a new column, and the panel layout is PAN-
EL_VERTI CAL, use the attribute PANEL_NEXT_COL. It specifies that the item isto start a new
column is to be offset by the number of pixels specified. Setting PANEL_NEXT_CQL to value
—1 uses the value of PANEL_| TEM X_GAP column gap (see Section 7.4, “Explicit Panel Item
Positioning”).

Since different panel items have different sizes, the grid is not rigidly adhered to and the po-
sition of items may fluctuate within arow. However, it is possible to force itemsto line up to
specific rows and columns, as will be shown later.
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7.3.2

Figure 7-4 shows how panelsitems are laid out asthey are created.

Y—oap

|
W

Figure 7-4. Layout of panel items

Panel Iltem Layout

A panel item is made up of two parts: alabel and avalue. The areafor apanel item’slabel is
called the label rectangle. The area for a panel item’s value is called the value rectangle.
The entire area where a panel item may be placed is the panel item’s item rectangle. The
components of a panel item are shown in Figure 7-5. Some pandl items, like PANEL_MES-
SAGE and PANEL_BUTTON, only have a label. Their value rectangle has a width and height of
0. Other panel items may not have a label; in these cases, the label rectangle has awidth and
height of 0 (e.g., PANEL_TEXT; however, if a PANEL_TEXT item does have a labdl, the label
rectangle width and height will be greater than 0).

Except where mandated by OPEN LOOK (e.g., PANEL_SLI DER), the panel item attribute PAN-

EL_LAYQUT determines the orientation between the label and value. If the layout is horizon-
tal, the value rectangle is placed to the right of the label rectangle. If the layout is vertical,
the value rectangle is placed below the label rectangle. Note that PANEL_LAYQUT is both a
panel and a panel item attribute. However, these represent two different values.

You can embed newlines into strings supplied to the PANEL_LABEL_STRI NG attribute. The
newlines tell XView to generate multi-line labels for panel items. Note the sub-strings are
right-justified. By default, using multi-line labels, the value rectangle is placed after the last
line of the label rectangle.

The attribute PANEL_BORDER adds a border around the panel. In a 3D implementation, this
border is two pixels wide and presents a“ chiseled” appearance. In 2D, the border is one pixel
wide. Since the border is rendered directly on the Panel, it is the job of the application to
make sure that no Panel_item'’s overlap the border.
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7.4 Explicit Panel Item Positioning

In some cases, you may need to alter the the default panel item positioning. To position pan-
el items explicitly, you can use one of two general methods: relative panel item positioning,
or absolute panel item positioning. Using relative panel item positioning, you can adjust
your panel items and still accommodate various font sizes. This section describes both of
these methods for positioning panel items.

Label rect j
*Name: :Edward G. Robinson

Label rect —— Value rect —— . Item rect

y

i*Name: i Edward G. Robinson

Figure 7-5. Panel item value rectangle and label rectangle

7.4.1 Relative Panel Item Positioning

You can use either of two general methods to accomplish relative panel item positioning.
The first method uses the attributes PANEL_| TEM X_GAP and PANEL_| TEM Y_GAP to change
the size of the row and column gap between panel items. In the following example, these at-
tributes are used to change the gap between columns to 20 pixels and the gap between rows
to 10 pixels:

xv_set (panel ,
PANEL | TEM X GAP, 20,
PANEL | TEM Y _GAP, 10,
NULL) ;

/* Greate all the panel itens */

xv_creat e(panel , PANEL_BUTTCON
PANEL LABEL STRING "First",
PANEL_NOTI FY_PROC first_notify_proc,
NULL) ;

xv_creat e(panel , PANEL BUTTQON
PANEL_LABEL_STR NG " Second",
PANEL_NOTI FY_PROC, second notify_proc,
NULL) ;
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In the second method for relative item positioning, each panel item you create islaid out rel-
ative to the previously created item. After an item is created, you get its XV_RECT and add
individual gap values. You then use XvV_X and XV_Y to position the next panel item. The fol-
lowing example demonstrates this method:

first = xv_create(panel, PANEL_BUTTCON
PANEL LABEL STRING "First",
PANEL_NOTI FY_PROC first_notify_proc,
NULL) ;
rect = (Rect *) xv_get(first, XV_RECT);
/* Position the next item?20 pixels to the right*/
/* right of the previous item */
second = xv_create(panel, PANEL_BUTTCN
PANEL_LABEL_STR NG " Second",
PANEL_NOTI FY_PROC, second_noti fy_proc,
XV X rect _right(rect) + 20,
NULL) ;
rect = (Rect *) xv_get(second, XV_RECT);
/* Position the next item30 pixels to the right */
/* of the previous item */
third = xv_create(panel, PANEL_BUTTQN
PANEL_LABEL_STRING "Third",
PANEL_NOTI FY_PROC, third_notify_proc,
XV X rect_right(rect) + 30,
NULL) ;

7.4.2 Absolute Panel Item Positioning

Using absolute panel item positioning, the attributes Xv_X and XV_Y specify the position of
panel items explicitly. These attributes specify absolute positioning relative to the panel.
The attributes PANEL_| TEM X and PANEL_| TEM Y are specific to panels. These values re-
flect the coordinates of the last item created. Therefore, they are both get-only attributes.
The following code fragment shows how both are used:

panel = (Panel )xv_create(frane, PANEL, NULL);

xv_creat e(panel , PANEL_BUTTCN

XV_X, 50,
XV_Y, 75,
PANEL_LABEL_STRNG "Quit",
NULL) ;

printf("The last itemin the panel was at %l %l 0,
xv_get (panel , PANEL_| TEM X), xv_get (panel, PANEL_| TEMY));

This code segment would print:

The last itemin the panel was at 50 75.

When positioning panel items, if the position of the new panel item extends beyond the edges
of the panel in the positive direction, the size of the panel increases to include theitem. This
happens regardless of whether the panel’s size was set explicitly at the time it was created.*

* Setting an item to negative coordinates does not increase the size of the panel—only if the item is wide enough or
high enough to stretch into the panel window will any of it be visible.
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74.2.1

7.4.3

General positioning of items

Two functions that are available for general positioning of panel items within windows are
xv_row() and xv_col (). These functions use the values of WN RON GAP and
W N_COLUWN_GAP of the panel. While these attributes control the spacing between panel
items, the distance between items and the edge of the panel is set to a constant 4 pixels.

Consider the following code fragment that positions items within regimented rows and
columns:

int rows, cols;
extern char *nanes[ 3][5];

frame = (Frane)xv_create(NULL, FRAME, NULL);
panel = (Panel )xv_create(frane, PANHE,

WN_RON GAP, 70,
WN_CCLUWN_GAP, 20,
NULL) ;

for (rows = 0; rows < 3; rows++)
for (cols = 0; cols < 5; col s++)
(voi d) xv_create(panel, PANEL_BUTTCN
XV_X xv_col (panel , cals),
XVY, Xv_row( panel , rows),
PANEL_LABEL_STR NG nanes[rows][ col s],
PANEL_NOTI FY_PROC,  (rows+col s==0)? quit : sel ected,
PANEL_CLI ENT _DATA, frane,
NULL) ;

This code displays a panel with a 70-pixel distance between the upper-left corners of the pan-
el items. Thus, each panel item must be less than 70 pixels wide or they will overlap one an-
other. This contrasts with PANEL_| TEM X _GAP and PANEL_| TEM Y_GAP, which specify the
gap between the right and left sides of adjacent panel items. Note that this does not affect the
distance between the edge of the panel and the items along the perimeter; that distance re-
mains constant at 4 pixels.

Thexv_col () and xv_r ow() method of explicit panel item placement does not take into
account the sizes of the panel items. If not enough space is given between the rows and
columns (W N_COLUWN_GAP, W N_ROW GAP), then items will lie on top of one another. Nei-
ther does this method take into account dynamic scaling of items and fonts. As a result, this
and all absolute positioning methods are not recommended.

Layout of Panel Items with Values

For panel items with values, PANEL_VALUE X and PANEL_VALUE_Y can be used instead of
the Xv_X and XV_Y attributes mentioned above to align the value rectangles of panel items.
The label portion of the panel item is then positioned automatically according to the panel
layout characteristics currently in effect. Thisis useful, for example, when you need to align
a series of PANEL_TEXT items. It isimportant not to use Xv_X and XV_Y when using the label
and value positioning attributes.
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7.5

7.6

Sizing Panels

The size of a panel, by default, extends to the bottom and right edges of the frame in which it
is placed (assuming there are no other subwindows in the frame). Alternatively, the panel’s
dimensions can be set explicitly using XvV_W DTH and XV_HEl GHT. If it isimportant to main-
tain the layout of the panel itemsin a panel, then the dimensions should be set explicitly.

More often than not, you want the panel to be just the minimum height and width required to
encompass al of its items. You can set the minimum height and width using the macros
wi ndow fit _height () orwi ndow fit_wi dth(), respectively. You can set both in
a single cal to wi ndow fit (). These macros are caled after al the items have been
created.

The attributes PANEL_EXTRA PAI NT_W DTH and PANEL_EXTRA PAl NT_HEl GHT specify the
increment by which apanel will grow in the x and y directions, respectively.

Panel Item Values

Many panel items are associated with a specific value. A text item has a string value, a
numeric text item has an integer value, a choice item has a current-choice value, and so on.*
To set avalue, use:

xv_set (item PANEL VALLE, value, NULL)
Of course, the type of val ue is dependent on the type of panel item whose value is being
set. Consider the following examples:

/* Set the text fieldinthe text itemto print "Hello VWrld" */
xv_set(text_item PANEL_VALUE, "Hello world. ", NULL);

/* Set the nuneric value of the nuneric text itemto be 10 */
xv_set (text_numitem PANEL VALUE, 10, NUL);

/* Set the current choice in choice itemto be the fifth choice */
xv_set(choice_ item PANEL VALLE, 4, NULL);

NOTE

The values for string-valued attributes are dynamically allocated when they are
created or set. The value you specify is copied into the newly allocated space. If
aprevious value was present, the panel item freesits old data first.t

Panel item values are retrieved in asimilar way:
xv_get (item PANEL _VALLE);

* For details about the value type of a panel item, see the corresponding sections on specific panel items (Sections 7.9
through 7.18).

TThis contrasts with menu items. See Chapter 11, Menus.
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7.7

7.8

Since the xv_get () routines are used to retrieve attributes of all types, you should cast the
value returned into the type appropriate to the attribute being retrieved:

int val;
val = (int)xv_get(numtext item PANEL VALUE);
printf("The int—value in the numtext_itemis: '%l'0, val);

NOTE

xv_get () does not dynamically alocate storage for the valuesit returns. If the
value returned is a pointer, it points directly into the panel’s private data. It
should be considered read-only—do not change the contents of the pointer; it is
your responsibility to copy the information pointed to.

Iterating Over a Panel’s ltems

You can iterate over each item in a panel with the two attributes PANEL_FI RST | TEMand
PANEL_NEXT | TEM A pair of macros, PANEL_EACH | TEM ) and PANEL_END EACHare aso
provided for this purpose. For example, to destroy each item in a panel:

Panel itemitem

PANEL_EACH | TEM br owser, iten)
xv_destroy(itenm;
PANEL_END EACH

Note that a semicolon is not required after PANEL_END EACH.

Panel Item Classes

Nine types of panel items are presented here:

+ Panel Buttons, Menu Buttons, and Abbreviated Menu Buttons
» Checkboxes

» Exclusive and Nonexclusive Choices

* Abbreviated Choices

e Scrolling Lists

e Message Items

+ Sliders

e Text Items (including numeric and multiline text items)

e Drop Target Items
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7.9

Items are made up of one or more displayable components. One component shared by all
item typesisthelabel. Anitem label iseither astring or agraphic image.

The user interacts with items through various methods ranging from mouse button selection
to keyboard input. This interaction typicaly results in a callback function being called for
the panel item. The callback functions also vary on a per-item basis. Each item type is de-
scribed in the following sections.

Button Items

A button item allows the user to invoke a command or bring up a menu. Examples of various
buttons are listed in Figure 7-6. The button’s label identifies the name of the command or
menu. A button label that ends in three dots (...) indicates that a pop-up menu will be
displayed when the button is selected.

Quit Button
Cut Highlighted button

Menu button

Print... window button

Highlighted menu button
and its button menu

Button with default ring

[ at Inactive button

Busy button
Figure 7-6. Visual feedback for button controls

A button requires a label specified by the attribute PANEL_LABEL_STRI NG or PANEL_LA-
BEL_| MAGE. Buttons do not have aPANEL_ VAL UE associated with them.
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7.9.1 Button Selection

79.11

7.9.2

The user invokes a panel button by clicking the SELECT mouse button on it. When this hap-
pens, the button’s notify procedure is called. The notify procedure isinstalled by specifying
PANEL_NOTI FY_PRCC, asin the following example:
xv_creat e(panel , PANEL_BUTTCN
PANEL_NOTI FY_PROC,  quit_proc,
PANEL LABEL STRNG “Quit",
NULL) ;

When the button is selected, the notify procedure is called. The form of the notify procedure
for abuttonis:

voi d

button_notify proc(item event)

Panel item item
Event *event

The function does not return a value, but if the action that the button had intended to take
fails, then you should set the item’s PANEL_NOTI FY_STATUS to XV_ERRCR (e.g., if the button
was labeled “save” but the actual save operation failed). It is set to XV_OK by default. If the
button is part of an unpinned Command Frame, setting PANEL_NOTI FY_STATUS to XV_ERRCR
will prevent the Command Frame from being dismissed. Use MENU_NOTI FY_STATUS for a
menu. In a callback, setting this to Xv_ERRCR on the menu that was notified prevents the
frame from being dismissed.

When a button’s notify procedure is called, the button’s busy state is set. When a button’s
busy state is set to TRUE, the button does not accept further input (clicking the SELECT mouse
button will do nothing to the button item). The busy state is cleared when the notify proce-
dure exits. The busy state can be maintained after exiting the notify procedure by setting
PANEL_BUSY to TRUE from within the notify procedure.

Making a button inactive

The attributes PANEL_| NACTI VE is used to make a panel button inactive. If TRUE, the button
item cannot be selected. Inactive items are displayed with gray-out pattern as shown in Fig-
ure 7-6.

Menu Buttons

It is often useful to attach a menu to a button. The menu may provide alternate values or
functions for the button to invoke. Since the menu is a separate entity (in other words, it is
not created when the button is created—you have to create it on your own), the menu may
have callback routines associated with it and its menu items.*

* Read Chapter 11, Menus, for details of menus and menu items.
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When a menu button receives an ACTI ON_MENU down event, the button’s notify procedure is
called before the menu is displayed. This gives you the chance to modify the menu before-
hand. When the menu button is selected by clicking the SELECT button, the button’s notify
procedure is called before the menu’s notify procedure.

Menu buttons contain a triangle pointing in the direction in which the menu will be
displayed.

The btn_menu.c program in Example 7-2 demonstrates how a menu can be attached to a pan-
el button.

Example 7-2. The btn_menu.c program

/*
* btn_nmenu.c -- display a panel that has an GPEN LOCK nenu button.
* The choi ces displayed are Yes, No and Quit. If Qit is selected
* in the menu, the programexits.
*/

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew panel . h>

#i ncl ude <xvi ew opennenu. h>

mai n(argc, argv)
int argc;
char *argv[ ];

Fr ame frane;

Panel panel ;

Menu nenu;

int sel ected();
voi d nenu_proc();

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);

frame = (Frane)xv_create(NULL, FRAME, NULL);
panel = (Panel )xv_create(frame, PANEL, NUL);

/* Oeate the nenu _before_the panel button */
nenu = (Menu) xv_creat e(NULL, MENY,

MENU_NOTI FY_PRQC menu_pr oc,
MENU_STR NGS, "Yes", "No", "Qit", NUL,
NULL) ;
(void) xv_create(panel, PANEL BUTTQON
PANEL_LABEL_STR NG "YINQ,
PANEL_NOTI FY_PRCC, sel ect ed,
PANEL | TEM MENU, menu, /* attach nenu to button */
NULL) ;

wi ndow fit (panel);
w ndow fit(frane);
Xv_nai n_| oop(frane);

}

int

sel ected(item event)
Panel itemitem
Event *event;

{
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Example 7-2. The btn_menu.c program (continued)
printf("% selected...\n", xv_get(item PANEL LABEL STRNG);

return XV_CK
}
voi d
nmenu_proc(nenu, nenu_iten)
Menu nenu;

Menu_i tem nenu_i tem

printf("Menu Item 9%\n", xv_get(nenu_item MENU STRNG);
if (!strenp((char *)xv_get(menu_item MENU STRNG, "Qit"))
exit(0);

The output produced by this program is shown in Figure 7-7.

Destroying menu buttons

XView automatically destroys the menu associated with the button unless there are other ref-
erences to the menu. For each button or any other XView object that references the menu in
question, the menu’s XV_REF_COUNT isincremented. Thus, if five buttons reference the same
menu, then destroying one button will not destroy the menu, but it will decrement the refer-
ence count by one. If the destruction of the panel item would decrement the menu’s refer-
ence count to 0, then the menu itself is destroyed. Therefore, if you wish to prevent the menu
from being destroyed, you can forcefully increment the menu's reference count by at least
one more than what it is. That way, no matter how many times the menu is used, its reference
count will always be set to a value greater than zero, and it will never be destroyed by des-
troying panel itemsthat useit. Of course, you can dwayscall xv_dest r oy() onthe menu
explicitly when you want to destroy the menu once and for all.

Figure 7-7. Sample menu button (unselected and selected)

You can use the attributes XV_| NCREMENT _REF_COUNT and XV_DECREMENT REF_COUNT on
any item.

xv_set (menu, XV_| NCREMENT_REF_COUNT, NULL);
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7.9.4

This is not recommended except when you need to circumvent the normal functionality of
XView.

Panel Button Width

The width of a panel button’s string or image is available and can be set with the attribute
PANEL_LABEL_W DTH. This attribute does not include the width of a panel button’s end caps
or menu marks. PANEL_LABEL_W DTH has no effect on a PANEL_BUTTON until the panel but-
ton’ SPANEL_LABEL_STRI NG or PANEL_LABEL_| MAGE iS Set.

To make all the panel buttons the same width for a group of buttons that are not all menu but-
tons or al non-menu buttons, requires three steps:

1. Setthe PANEL_LABEL_W DTH for each button.

2. Find the maximum Xv_W DTH of al the buttons in the group. This value includes the
width of any end caps or menu marks.

3. Findly, add the difference between each button’s XV_WDTH and the maximum
XV_W DTH of all the buttons to each button’s PANEL_LABEL_W DTH:
xv_set (item PANEL LABEL WDTH
(int)xv_get(item PANEL LABEL WDIH +
nmax_XV_ WDTH - (int)xv_get(itemXV_WDIH,
NULL) ;

Abbreviated Menu Buttons

Abbreviated menu buttons are just like menu buttons. However, they do not display the label
inside the button, but to the left, as shown in Figure 7-8.

J_' Abb. Menu Etn. E J_' Abb. Menu Etn. E
YANSQ YIN/Q
E o =)

Figure 7-8. Sample abbreviated menu button
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Abbreviated menu items are created using the PANEL_ABBREV_MENU_BUTTON package.

Panel itemitem
extern Menu menu; /* created separately */

item= xv_create(panel, PANEL_ABBREV_MENU BUTTQN
PANEL | TEM MENY, menu,
NULL) ;

Notification is the same asin full-size menu buttons.

Choice Items

Choice items provide alist of different choices to the user in which one or more choices may
be selected. There are variations of choice items which implement different OPEN LOOK ob-
jects such as:

e Exclusive and Nonexclusive Choices (or Settings)

» Abbreviated Choice Items

» Checkboxes

Behind the flexibility of presentation lies a uniform structure consisting of a label, a list of
choices and an indication of which choice or set of choices is currently selected. The choices
can be displayed as either text strings (PANEL_CHO CE_STRI NGS) or server images (PAN-

EL_CHO CE_| MAGES). The number of choices in a choice list is returned by the PAN-
EL_NCHQO CES attribute. Thisistrue for toggle items aswell.

Display and Layout of Item Choices

The attribute PANEL_DI SPLAY_LEVEL determines which of an item’s choices are actually
displayed. Thedisplay level may be set to:

PANEL_ALL Thedefault. All choices are shown.
PANEL_CURRENT  Only the current choice is shown.
PANEL_NONE No choices are shown.

The choices are laid out either horizontally or vertically next to the label depending on the
value of the item’ s value for PANEL_LAYQUT. By default, this value isPANEL HORI ZONTAL.

Sometimes the number of choices in a choice list can get long and the menu for the item (if
any) may look aesthetically bad or not fit on the screen. You can specify that choices appear
in row and column layout by specifying either the number of rows or the number of columns
with the attributes PANEL_CHO CE_NROWS and PANEL_CHO CE_NCQLS. If both are specified,
the last one specified takes precedence.
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7.10.2 Exclusive and Nonexclusive Choices

When a default choice item is created, its type is an exclusive choice item allowing the user
to select only one choice from the list. The value of the panel item is the currently selected
choice. Theindex of the first choice is 0. In the following example, we create several choice
items as exclusive settings:

xv_creat e(panel , PANEL_CHQO CE,

PANEL_LABEL STR NG " Choi ce - Excl usive",

PANEL_CHO CE_STR NGS, "e", "Two", "Three", "Four", NULL,
PANEL_NOTI FY_PRCC, sel ect ed,

PANEL_VALLUE, 3,

NULL) ;

This code fragment produces the panel item shown in Figure 7-9.

J_'El Choice — Nonexclusive

Choices: | One T Three Four
L -l

Figure 7-9. Sample panel with exclusive choices

Figure 7-9 represents a panel item that has four choices, the fourth of which isset. If the user
makes another choice, the value of the item, and therefore the value of PANEL_VALUE,
changes to the ordinal number of the choice.

The choice item can be made nonexclusive, allowing more than one of the choices to be se-
lected, when the attribute PANEL_CHOOSE_ONE is set to FALSE. The macro PANEL_TOGGLE
has been defined as:

PANEL_CHO CE, PANEL_CHOOSE ONE, FALSE

This macro affects the panel item in two ways. More than one choice may be set in the visual
feedback, and the value of the item is set as a mask indicating the choices selected. In the
following example, the choice items in the previous example are shown as nonexclusive set-

tings:
xv_creat e(panel , PANEL_TOXAE,
PANEL_LABEL STR NG " Choi ce - Nonexcl usi ve",
PANEL_CHO CE_STR NGS, "ne", "Two", "Three", "Four", NULL,
PANEL_NOTI FY_PRCC, sel ect ed,
PANEL_VALLUE, 5,
NULL) ;

This code fragment would produce the panel item shown in Figure 7-10.
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J_'El Choice — Nonexclusive

Choices: | One T Three Four
L -l

Figure 7-10. Sample panel with nonexclusive choices

Figure 7-10 represents a panel item that has two choices set, the first and the third. The rea-
son for this is that the panel’s value is set to 5, which is a mask that represents the first and
third bits. For example, 5in binary is ... 00101.* In the binary representation, the first and
third bits from the right are 1's. This means that the first and third choices are selected. This
is how the value is interpreted on callsto xv_set () or xv_creat e(), and how it isre-
turned for callstoxv_get ().

To get the image for a choice item’'s current choice (assuming the choice item is a
Server _i mage choice):
Server _i nage i nage;
image = (Server_image)xv_get (i tem PANEL _CHO CE | NACGE,
xv_get (item PANEL VALLE));

For choice items whose PANEL_CHOOSE _NONE value is TRUE, a PANEL_VALUE of -1 may be
set or returned, indicating that no choices are set for that item.

Setting PANEL_CHOOSE_NONE allows choice items to have no currently selected item. This
attribute is not applicable if PANEL_CHOOSE ONE iSFALSE.

Abbreviated Choices

Abbreviated choices are exclusive choices that either display no value or only the current
value. A menu is used to display all the choices. To implement abbreviated choice items, the
macro PANEL_CHO CE_STACK is used. This macro creates an abbreviated choice item that
displays only the current value. It is defined as:

PANEL_CHO CE, PANEL_D SPLAY LEVEL, PANEL_CURRENT

To create an abbreviated choice item that does not display the current value, use the PAN-
EL_ABBREV_MENU BUTTON package and set PANEL_DI SPLAY_LEVEL to PANEL_NONE (refer
to Section 7.9.4, “Abbreviated Menu Buttons,” for details). The following example demon-
strates creating an abbreviated choice item that displays the current value:

xv_creat e(panel , PANEL_CHO CE_STAK,
PANEL_LAYQUT, PANEL_VERTI CAL,

*The value for nonexclusive choice items is stored as an unsi gned i nt and the maximum number of nonex-
clusive choiceitemsis 32.
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PANEL_LABEL STR NG " Abbr evi at ed Choi ce",
PANEL_CHO CE_STR NGS, "e", "Two", "Three", "Four", NULL,

PANEL_NOTI FY_PRCC, sel ect ed,
PANEL_VALLUE, 1,
NULL) ;

The panel item created by this code is shown in Figure 7-11.

r' Abbreviated (:hnnil:el—L r' Abbreviated (:hnnil:el—L
Choices: Choices:

(7] One
L = =

Figure 7-11. Sample panel with abbreviated choice (unselected and selected)

Here, since only the current selection is visible, the only way to make other choices in the
item is to bring up a menu. The value of the panel item is the same as for an exclusive PAN-
EL_CHO CE item.

Checkbox Choices

Checkboxes are nonexclusive choices that use checkmarks to indicate the selected choices.
Unselected choices have empty checkboxes. The following example demonstrates check-
boxes:

xv_creat e(panel , PANEL_CGHECK BOX,

PANEL_LAYQUT, PANEL._HCR ZONTAL,

PANEL_LABEL_STR NG " Choi ces",

PANEL_CHO CE_STR NGS, "e", "Two", "Three", "Four", NULL,
PANEL_NOTI FY_PRCC, sel ect ed,

PANEL_VALLUE, 5,

NULL) ;

The panel item created by this code is shown in Figure 7-12.
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J_'EI Check Box

Choices: | Cne [] Two W Three [ Four
s zf

Figure 7-12. Sample panel with checkbox

All of the choices can be selected in the same way as a PANEL_TOGGLE.

Choice Selection and Notification

The user can make a selection from a choice item by selecting the desired choice directly
with the SELECT mouse button.

The procedure specified via the attribute PANEL_NOTI FY_PROC will be called when any of its
choices are selected. If achoice item’s current selection or value changes as a result of a call
to xv_set () from somewhere else, then the notify procedure is not called. The choice
notify procedure is passed the item, the current value of the item, and the event that caused
notification:

voi d

choi ce_notify proc(item value, event)

Panel _item item

int val ue;
Event *event ;

Like the button’s notify procedure, the choice notify procedure is also avoid function. If the
function fails to perform its task, you should set the i t enis PANEL_NOTI FY_STATUS to
XV_ERRCR.

For exclusive choices, the value passed to the notify procedure is the ordinal number corre-
sponding to the current choice (the choice that the user has just selected). The first choice
has ordinal number zero. For nonexclusive choices, the value is a mask of the currently se-
lected choicesin the list (see Section 7.11.3, “List Selection”).

The event is the event that caused the notify procedure to be called. For these types of
choices, the event action will probably be ACTI ON_SELECT.

Foreground Color in Choice Items

Colors for panel choice items may be set with the PANEL_CHO CE_COLCR attribute. This at-
tribute sets the foreground color index for specified choices. The following example demon-
strates a choice using the foreground color attribute.
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xv_creat e(panel , PANEL_TOXAE,

PANEL_LABEL_STR NG " Choi ces",

PANEL_CHO CE_STR NG5S, "e", "Two", "Three", "Four", NULL,
PANEL_NOTI FY_PRCC, sel ect ed,

PANEL_VALLUE, 5,

PANEL CHO CE COLCR, 0, RED, NULL,

PANEL CHO CE OOLCR 1, BLUE, NULL,

PANEL CHO CE COLCR, 2, RED, NULL,

PANEL_CHO CE OOLCR 3, BLUE, NULL,

NULL) ;

7.10.7 Parallel Lists

Parallel lists are lists of values for particular attributes that correspond to each choice in the
panel item. An example of a parallel list is PANEL_CHO CE XS and PANEL_CHO CE_YS.
These two attributes take as values a NULL-terminated list of coordinates to specify explicit
placement of the choices when they are displayed (assuming PANEL_ALL is the display for-
mat).

WARNING
The attributes PANEL_CHO CE_XS, PANEL_CHO CE_YS, PANEL_CHO CE_X and
PANEL_CHQ CE_ Y are provided for SunViewl Compatibility. They are men-
tioned here for explanatory purposes only. Their use alows you to create appli-
cations that may not be OPEN LOOK-compliant.

These attributes are used to display choices in adjacent rows and columns, asin the following

example:
xv_creat e(panel , PANEL_CHQA CE,
PANEL_CHO CE_STR NGS, "Che", "Two", "Three", NULL,
PANEL_CHO CE XS, 10, 70, 130, NULL,
PANEL_CHO CE YS, 90, NULL,
PANEL_VALLE, 2,
PANEL_NOTI FY_PRCC, notify_proc,
NULL) ;

The choice item has three choices. the strings “One”, “Two,” and “Three.” We have speci-
fied explicit positioning of the choice items using the attributes PANEL_CHO CE_XS and
PANEL_CHQ CE_YS. These attributes take precedence over PANEL_LAYCQUT, so that layout is
ignored if specified. Note that the list PANEL_CHQO CE_YS has only one element. When any
of the parallel lists are abbreviated in this way, the last element given will be used for the re-
mainder of the choices. So, in the example above:

90, NUL,
serves as shorthand for:
90, 90, 90, NULL,

All the choices will appear at y coordinate 90, while the x coordinates for the choices will be
10, 70, and 130, respectively.
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You cannot specify that a choice appear at x = 0 or y = 0 by using the attributes
PANEL_CHO CE_XS or PANEL_CHO CE_YS. Since these attributes take NULL-terminated lists
as values, the zero would be interpreted as the terminator for the list. You may achieve the
desired effect by setting the positions individually. The attributes PANEL_CHO CE_X or
PANEL_CHQ CE Y take as values the number of the choice followed by the desired position.
The following example demonstrates setting the position of choice items:

Panel _item choice;

int i;

extern char *strings[];

choi ce = (Panel _iten)xv_creat e(panel , PANEL_CHO CE,

PANEL_CHOCSE ONE, FALSE,
NULL) ;
for (i =0; i < sizeof(strings) / sizeof(char *); i++)

xv_set (choai ce,
PANEL CHO CE STRNG i, strings[i],

PANEL_CHO CE X, i, i*20,
PANEL_CHO CEY, i, i*20,
NULL)

After the choice item is created, the x and y positions of the choices are set individually in a
loop.

Once a set of choice items is created, the rectangle that encloses a specified choice may be
returned using the attribute PANEL_CHO CE_RECT. It takes an integer argument representing
the index of the choice whoser ect pointer is returned.

Scrolling Lists

OPEN LOOK's specification for scrolling lists is implemented by the PANEL_LI ST panel item.
List items allow the user to make selections from a scrolling list of choices larger than can be
displayed on the panel at one time. The selections can be exclusive or nonexclusive, like the
choice items outlined in the previous section. The list is made up of strings or images and a
scrollbar that functions like any scrollbar in XView, except that it cannot be split.* List
items are laid out in rows only—one list entry per row. Below isacode fragment for creating
asimplelist:
xv_creat e(panel , PANEL_LI ST,
PANEL LI ST_STR NG5, "Cne", "Two", "Three", "Four", NULL,
NULL) ;

Thelist items produced by this code are shown in Figure 7-13.

* See Chapter 10, Scrollbars, for afurther description of how scrollbars work.
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Figure 7-13. Sample panel with scrolling list
Displaying List Items

You can use either text strings or server images to display the choice to the user; you can
even intermix them. You specify the choices either one at atime or in agroup. To set only
one choice, use PANEL_LI ST_STRI NG or PANEL_LI ST_GLYPH. When creating a new string
or glyph entry, if the index into the list specified is larger than the total number of entries,
then the new item is added to the end of the list. Use PANEL_LI ST _STRINGS or
PANEL_LI ST_G.YPHS to set all the choicesin agroup. If noitemsexist in thelist, the appro-
priate number of rows are created to fit al of the items. If the list already contains items,
then the first n rows of items are replaced by the newly specified strings or glyphs (wherenis
the number of strings or glyphs specified).

The width of the list item can be set to explicit pixel values using PANEL_LI ST W DTH. The
minimum value for this attribute is 25. This reserves enough space for the list’s borders and
margins. Setting PANEL_LI ST_W DTH to -1 extends the width of the scrolling list box to the
edge of the panel. Setting PANEL_LI ST_W DTH to O sets the width to that of the widest row
in the scrolling list. Alternatively, the number of rows that are displayed in the list item can
be controlled through the value of the PANEL_LI ST_DI SPLAY_ROWAS attribute. This value
governs the height, in rows, of the list item.

The default panel font for ascrolling list isthe default font for the panel. To specify a partic-
ular font for a scrolling list row, use PANEL_LI ST_FONT, which takes two arguments, a row
number and a font. To set the fonts for multiple rows, use PANEL_LI ST_FONTS. Note that
the font specification using either PANEL_LI ST_FONT or PANEL_LI ST_FONTS should follow
the creation of the rows (for example, by PANEL_LI ST_STRI NGS).

By default, a scrolling list does not have a title. To add a title to a scrolling list, use
PANEL_LI ST_TI TLE asin the following code segment:

xv_set (panel _list_item PANEL_LIST TITLE, "Patterns", NULL);

The title appears above the list items. The package makes a copy of the string passed to the
PANEL_LI ST_TI TLE attribute. The package also will free the string when the title string is
no longer needed.

The height of each row in the list may be set using PANEL_LI ST _ROW HEI GHT. All rows
have the same height. If the items in the list are glyphs, then the height of each row must be
specified by at least the height of the tallest glyph in the list. This should be determined be-
fore the list of glyphsis setin thelist item. Entriesin the list can be either glyphs or strings;
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an entry containing both a string and a glyph will display both. The glyph will be on the left
and the string will be on the right. Consider the program in Example 7-3.

Example 7-3. The list_glyphs.c program

/)\'

* list.c -- showa scrolling list with three itens init.
* Each itemis an icon (a pattern) and a string.

*/

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew panel . h>

#i ncl ude <xvi ew svri nage. h>

#define grayl w dth 16

#define grayl_hei ght 16

static char grayl bits[] =
0x55, O0x55, Oxaa, Oxaa, 0x55, 0x55, Oxaa, Oxaa, 0x55, 0x55,
Oxaa, Oxaa, Ox55, 0x55, Oxaa, Oxaa, 0x55, 0x55, Oxaa, Oxaa,
0x55, Ox55, Oxaa, Oxaa, 0x55, 0x55, Oxaa, Oxaa, 0x55, 0x55,
Oxaa, Oxaa

—~

b

#define gray2_w dth 16

#define gray2_hei ght 16

static char gray2 bits[] =
0Ox11, Ox11, Ox00, Ox00, Ox44, 0x44, 0x00, 0x00, 0x11, Ox11,
0x00, Ox00, Ox44, 0x44, 0x00, 0x00, 0x11, 0x11, 0x00, 0x00,
0x44, 0x44, 0x00, 0x00, Ox11, Ox11, 0x00, 0x00, 0x44, 0x44,
0x00, 0x00

—~

b

#define gray3 w dth 16

#define gray3 hei ght 16

static char gray3 bits[] =
0x22, 0x22, Oxee, Oxee, 0x33, 0x33, Oxee, Oxee, 0x22, 0x22,
Oxee, Oxee, O0x33, 0x33, Oxee, Oxee, 0x22, 0x22, Oxee, Oxee,
0x33, O0x33, Oxee, Oxee, 0x22, 0x22, Oxee, Oxee, 0x33, 0x33,
Oxee, Oxee

—~

b

nmai n(argc, argv)
int argc;
char *argv[ ];
{
Frane frane;
Panel panel ;
Server_i nage grayl, gray2, gray3;
extern void exit(), which_glyph();

Xv_init(XV_INT_ARGS, argc, argv, NUL);

grayl = (Server_i mage) xv_creat e(NULL, SERVER | MACGE,

XV_WDTH grayl width,
XV_HEl GHT, grayl_hei ght,
SERVER | MAGE BI TS, grayl bits,
NLLL) ;

gray2 = (Server_i mage) xv_creat e(NULL, SERVER | MACGE,
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XV_WDTH gray2_wi dth,
XV_HEl GHT, gray2_hei ght,
SERVER | MAGE BI TS, gray2_bits,
NULL) ;
gray3 = (Server_i mage) xv_creat e(NULL, SERVER | MACGE,
XV_WDTH gray3_wi dth,
XV_HEl GHT, gray3_hei ght,
SERVER | MAGE BI TS, gray3_bits,
NLLL) ;

frane = (Frame)xv_create(NULL, FRAME, NULL);
panel = (Panel )xv_create(frame, PANEL, NULL);

(void) xv_create(panel, PANEL_BUTTON

PANEL_LABEL_STR NG "quit”,
PANEL_NOTI FY_PRCC, exit,
NULL) ;

(void) xv_create(panel, PANEL_LI ST,
PANEL LI ST RONHEI GHT, 16,

PANEL_LI ST_QYPHS, grayl, gray2, gray3, NULL,

PANEL LI ST_STR NGS5, "Patternl", "Pattern2", "Pattern3",
PANEL_LI ST_CLI ENT_DATAS, 1, 2, 3, NUL,

PANEL_NOTI FY_PROC whi ch_gl yph,

NLLL) ;

wi ndow fit(panel);
wi ndow fit(frane);

xv_mai n_| oop(frane);

}
voi d
whi ch_gl yph(item string, client_data, op, event, row
Panel _item item /* panel list item*/
char *string;
caddr _t client_data;
Panel _|ist_op op;
Event *event;
int row,
{
printf("item= 9% (#%l), op = %0, string, client_data, op);
}

The output produced by list_glyphs.c is shown in Figure 7-14.

NULL,

The height of each row in the list is determined by the height of the scrolling list font. If
glyphs are used, the programmer is responsible for row height. In the example, al the glyphs
are the same height (16 pixels), so the calculation is easy: PANEL_LI ST_ROW HEI GHT is set
to 16. If aglyph exceeds the row height, then awarning is printed and the glyph isignored.

The use of the notify procedure is discussed in Section 7.11.4, “List Notification.”
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Figure 7-14. Output of program list_glyphs.c

Adding and Deleting List Entries

List entries are denoted by row number. Thefirst entry isrow 0. Entries are added and del et-
ed from the list at run time. Severa attributes enable you to add and delete entries in a list
item. The attributes that let you delete list entries are: PANEL_LI ST DELETE,
PANEL LI ST DELETE ROA5, and  PANEL_ LI ST DELETE SELECTED ROW. Using
PANEL_LI ST_DELETE, the attribute value specifies a single list item to delete. The string
and/or image resources are deallocated and the list is updated appropriately .*

The attribute PANEL_LI ST_DELETE _ROWS deletes multiple list item rows. This attribute
takes two integer arguments. The first argument is the starting row number, the second argu-
ment is the number of rows to delete. In the following example, rows 6 through 8 in
panel |ist_itemareremoved. Row O isthefirst row.
xv_set (panel _list_item
PANEL LI ST DELETE ROMAB, 6, 2,
NULL) ;

If you use PANEL LI ST_DELETE to delete multiple list items, you need to delete list itemsin
descending order. When arow is deleted, the row numbers are adjusted to a sequentia order.
For example, to delete rows 1 through 5:
int row
for (row=5; row>=1; row-)
xv_set (panel _list_item PANEL_LIST DELETE, row, NUL);

To add to a scrolling list, starting at a particular row, you can use PANEL_LI ST | N
SERT_STRI NGS or PANEL_LI ST_| NSERT_GLYPHS. PANEL_LI ST_| NSERT_STRI NGS inserts
strings into a specified scrolling list before a specified row. PANEL_LI ST_I NSERT_G.YPHS
inserts glyphs into a specified scrolling list before a specified row.

* See Appendix D for a description of an improved list insertion method that is available in XView Version 3.2. and
newer releases.
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To add a new row, PANEL_LI ST_I NSERT is used in the same way as PANEL_LI| ST_DELETE.
When adding a new row in this manner, all the succeeding row numbers are incremented and
the list size grows by one. Space for a new item is created, and a new string or glyph may be
added. These are all done at the time the attribute is evaluated, so they may be combined into
one xv_set () call. You can move a row by deleting it from its old location and reassign-
ing it to anew location. Look at the following code:

char *buf[ 128];
strcepy(buf, xv_get(list_item PANEL LIST STRNG 4));

xv_set(list_item
PANEL_LI ST _DELETE, 4,
PANEL_LI ST_| NSERT, 8,
PANEL_LI ST_STR NG 8, buf,
NULL) ;
The value for the string must be copied because as soon as the list item is deleted, the datais
freed.

If apanel list may not contain duplicate entires, PANEL LI ST_| NSERT_DUPLI CATE needs to
be set to FALSE. The default value for this attribute is TRUE, which allows duplicate strings
to be inserted.

List Selection

Items in the list are selected by using the SELECT mouse button while pointing at an item or
by dragging the pointer over the list items, or with the attribute PANEL_LI ST_SELECT. When
PANEL_LI ST_SELECT is used to select an item that is currently visible, then the list may be
scrolled when PANEL_LI ST_SELECT is set. To disable the scrolling, set XvV_SHOWto FALSE
for the scrolling list before the specified row is selected with PANEL LI ST _SELECT.

Selected choice(s) can be set at list creation or later by using PANEL_LI ST_SELECT. For ex-
ample:

PANEL LI ST SELECT, 3, TRUE
will select row three. If thelist item is nonexclusive, you can set more than one choice at one
time. For example:

PANEL LI ST SELECT, 3, TR

PANEL LI ST SELECT, 13, TRUE

PANEL LI ST SELECT, 14, TRUE
will select rows 3, 13, and 14.

To determine if arow is selected, use:
xv_get(list_item PANEL_LIST SELECTED, i);
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Thiscal toxv_get () returns TRUE if row i is selected. To return the first selected row, use
PANEL_LI ST_FI RST_SELECTED asfollows:

int first_sel ected;

first_selected = (int)xv_get(list_item PANEL LIST FI RST_SELECTED);
PANEL_LI ST_NEXT_SELECTED returns the next selected row after a specified row. This attri-
bute takes a single integer argument representing the row to start from. If no row is selected
following the specified row, PANEL_LI ST_NEXT_SELECTED returns -1.

List Notification

The procedure specified via the attribute PANEL_NOTI FY_PRCC is called when a row is se-
lected, de-selected, added, or deleted. List notify procedures are passed the following: the
list item, the string indicating the label of the item being acted upon, any client data associat-
ed with the list entry, a parameter indicating the action being taken, the event which caused
notification, and the row number of the row being operated on. The form of the procedure is:
int
list_notify proc(item string, client_data, op, event, row

Panel _item item /* panel list item*/
char *string;

Xv_opaque client_data;

Panel _|ist_op op;

Event *event ;

int row, /* row nunber */

i t emisthe pand list item that contains the row that was acted upon. The st ri ng parame-
ter isthe label of the row. If there is no string associated with the row, the parameter isNULL.
If the row contains both a string and an image, then the string is passed as the parameter.

op isone of the following:
PANEL LI ST _OP_SHLECT
PANEL_LI ST QP _DESELECT
PANEL_LI ST_CP_VALI DATE
PANEL_LI ST _CP_DELETE

If the user selects a row that is not currently selected, the notify procedure is called twice.
The first time it is cadled with the previoudy selected row, the op is
PANEL_LI ST _OP_DESELECT. The next time the function is caled, the op is
PANEL_LI ST_OP_SELECT. If the user selects an item that is already selected, the function is
called once, passing the row selected (op is PANEL_LI ST _CP_SELECT). Validate is called
when the user inserts a new row (op is set to PANEL LI ST_CP_VALI DATE). The notify
procedure should return Xv_OK to accept the row, or XV_ERROR to reject the row. Delete is
called when the user deletes arow (op isset to PANEL_LI ST _OP_DELETE).
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List item client data

The cl i ent _dat a parameter is set to whatever client data is associated with the row.
list_glyphs.c uses the attribute PANEL_LI ST_CLI ENT_DATAS to assign a set of values to the
list items. Each value could have been assigned to the rows one by one using the attribute
PANEL_ LI ST _CLI ENT_DATA. This attribute takes two values: the first is the number of the
row to assign the data to, and the second is the data itself.

xv_creat e(panel , PANEL_LI ST,

PANEL_LI ST LI ENT DATA O, "one",
PANEL LI ST_CLI ENT_DATA 1, "two",
PANEL LI ST_CLI ENT_DATA 2, "three",

NJ.L);
You can still assign client data to the panel list item itself using XvV_KEY_DATA as with any

other XView object. However, this data can only be retrieved using xv_get () from the
pand list item itself, the first parameter in the callback function.

The Scrolling List Menu

PANEL_| TEM MENU sets or gets the scrolling list’s read menu if the Scrolling List isin read
mode or the edit menu if the Scrolling List isin edit mode. The mode of the scrolling list is
set with the attribute PANEL_LI ST_MODE. PANEL_LI ST_MODE takes one of two values:
PANEL LIST READ and  PANEL_LIST EDIT. The  attribute  PANEL_VALUE
STORED_LENGTH controls the amount of text that may be edited when in edit mode.

Message Items

Message items display a text or image message within a panel. The only visible component
of amessage item isthe label itself. Message items are useful for annotations of all kinds, in-
cluding titles, comments, descriptions, pictures and dynamic status messages. The messageis
often used to identify elements on the panel. A message has no value.

You may set or change the label for a message item via PANEL_LABEL_STRI NG or
PANEL_LABEL_| MAGE. Message items can have notify procedures which are called when
SELECT_UP occurs over the message item. Panel message items are the only panel items
whose font can be set to boldface. The boldness of message items is controlled using the at-
tribute PANEL_LABEL_BOLD.

Since messages cannot be selected, their primary use is for display purposes only. In
Example 7-4, two message items display normal pipeline pressure, and a warning for high
pipeline pressure.
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Example 7-4. The message_item.c program

#i ncl ude <xvi ew xvi ew h>
#i ncl ude <xvi ew panel . h>

Fr ame frane;
Panel _item nessage;
Panel panel ;

Panel _item slider;

voi d

slider_notify proc(item value, event)
Panel _item item
int val ue;
Event *event ;

{

Xv_set (message,
PANEL_LABEL_STR NG
value > 500 ? "** H @ Pl PELI NE PRESSURE **" : "Ckay",
0);

nmai n(argc, argv)
int argc;
char **argv;

{
Xv_init(XVINT ARG, argc, argv, 0);
frane = xv_create(NULL, FRAME,
FRAME LABHL, "Message Itent,
0);

panel = xv_create(frame, PANEL,
PANEL LAYCQUT, PANEL VERTI CAL,
0);

slider = xv_create(panel, PANEL_SLI DER
PANEL_LABEL. STRING "Pipeline pressure (psi):",
PANEL_M N VALLE, 0,
PANEL_MAX VALUE, 1000,
PANEL_NOTI FY_PROC, slider_notify proc,
PANEL_SHONRANGE, TRUE,
PANEL_VALUE, 100,
0);

nessage = xv_creat e(panel, PANEL_ MESSACE,
PANEL LABEL_STRING " Ckay",
0);

w ndow fit(panel);

w ndow fit(frane);

xv_mai n_| oop(frane);

exit(0);

}

Messages produced by this program are shown in Figure 7-15 and Figure 7-16.
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J_'EI Message Item -
Pipeline pressure (psi): 100, 0 - | 1000
O kay
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Figure 7-15. Sample panel with message item

J_'EI Message Item -

Pipeline pressure (psi): 510, 0 —— {000

*## HIGH PIPELIME PRESSURE **
L 7

Figure 7-16. Sample panel with message item—High Pressure

Slider Iltems

Slider items allow the graphical representation and selection of avalue within arange. Slid-
ers are appropriate for situations where it is desired to make fine adjustments over a continu-
ous range of values. The user selects the sider bar and drags it to the value that he wishes. A
dlider has the following displayable components. the label, the current value, the dider bar
and the minimum and maximum allowable integral values (the range), end boxes, tick marks,
tick mark minimum and maximum tick strings, as well as minimum and maximum value text
strings.

Sliders may be horizontal or vertical depending on the value of PANEL_DI RECTI ON. This at-
tribute defaults to PANEL_HORI ZONTAL, but may be set to a vertical orientation by using the
value PANEL_VERTI CAL. The attribute PANEL_SLI DER_END BOXES sets whether the boxes
at the endpoints of the dider are visible. This attribute defaults to FALSE. The PANEL_TI CKS
attribute takes a numeric value that indicates how many evenly spaced “tick-marks’ are
drawn next to the item. When PANEL_SHOW VALUE is TRUE, the current value is shown after
the label in an editable text field. The minimum and maximum allowable values are set with
PANEL_M N _VALUE and PANEL_MAX_VALUE. The width of the dider bar can be adjusted us-
ing the PANEL_SLI DER W DTH attribute. When PANEL_SHOW RANGE is TRUE, the minimum
value of the slider PANEL_M N_VALUE is shown to the left of the slider bar and the maximum
value PANEL_MAX VALUE is shown to the right of the dlider bar.* The attributes
PANEL_M N _TI CK_STRI NG and PANEL_NMAX_TI CK_STRI NG specify text labels for the mini-
mum and maximum tick vaues. On horizonta dliders, these strings appear
underneath the maximum and minimum tick marks. If the attribute PANEL_SHOW RANGE
does not adequately describe the dlider values, PANEL_M N VALUE STRING and

* The top and bottom of the slider is used when the orientation is vertical.
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PANEL_MAX VALUE STRI NG can specify string value labels for the minimum and maximum
dider vaues. On horizontal dliders, these strings appear to the left/right of the mini-
mum/maximum end boxes.

Slider Selection

Only the slider bar of a dider may be selected. When the SELECT button is pressed within
the slider drag box, the black area of the bar will advance or retreat with the position of the
cursor. The slider value can also be changed via the numeric text field by clicking in the dli-
der bar to the left (horizontal dliders) or below (vertical sliders) the drag box to decrement the
value, or by clicking in the dider bar to the right (horizontal sliders) or above (vertical dli-
ders) to increment the value.

Slider Notification

Slider notify procedures are passed the item, the item’s value at time of natification, and the
event which caused notification:
voi d
slider_notify proc(item value, event)
Panel item item

int val ue;
Event *event ;

The notification behavior of a dider is controlled by the value of PANEL_NOTI FY_LEVEL. It
can be set to one of two values:

PANEL_DONE The default. The notify procedure is called only when the SELECT button
is released within the panel or when the user types in a new value for the
dlider’s numeric text field.

PANEL_ALL The notify procedure is called whenever the value of the slider is changed;
this includes when the user selects, drags or releases the SELECT button in
a dider. For each movement of the mouse while dragging the dider drag
box, the slider’ s notify procedure is called.

Slider Value

The value of a dider is an integer in the range PANEL_M N_VALUE to PANEL NMAX_ VAL UE.
You can retrieve or set a slider’s value with the attribute PANEL_VALUE and the functions
Xv_set () orxv_get().
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The following code fragment produces aslider with alabel:
xv_creat e(panel , PANEL_SLI DER

PANEL_LABEL_STR NG "Bright ness: "
PANEL_VALLUE, 75,

PANEL_M N VALLE, 0,

PANEL_MAX VALLE, 100,

PANEL_SLI DER WDTH 300,

PANEL_TI CKS, 5,

PANEL_NOTI FY_PRCC, bri ght ness_proc,
NULL) ;

The output is shown in Figure 7-17.

" [©) slider k
Erightness: 7 0 —;IZ 100
. - T I
L =l

Figure 7-17. Sample panel with slider item

Gauges

Gauges are just like diders, but they are “output only” items. That is, you set the value of the
item and the display of the gauge changes just as it would for dliders. Also, there is no op-
tional type-in field and there is no drag box for the user to interactively change the value of
the gauge. The gauge isintended to be used only as a feedback item.

To create a gauge, use the PANEL_GAUGE package. To set a gauge’'s width or height, use
PANEL_GAUGE_W DTH. This attribute sets the length of the object, whether it is vertically or
horizontally oriented. As with the dlider, the orientation is set by the attribute
PANEL_ DI RECTI ON.

Text Iltems

A pand text item contains as its value a NULL-terminated string. It contains only printable
characters with no newlines. When a panel receives keyboard input (regardliess of where the
pointer is as long as it is within the boundaries of the panel), the keyboard event is passed to
the item with the keyboard focus. A caret is used to indicate the insertion point where new
text isadded. You can type in more text than fits on the text field. If this happens, aright ar-
row pointing to the left will appear on the left on the field, indicating that some text to the left
of the displayed text is no longer visible. Similarly, if text is inserted causing text on the
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right to move out of the visible portion of the text item, then an arrow pointing to the right
will appear to the right of the text.

Text items use the attribute PANEL _LABEL_STRI NG as do most other panel items, to label the
text item. The value of atext item isalso astring, an is set by the attribute PANEL_VALUE, as
shown by the following code:

xv_creat e(panel , PANEL_TEXT,

PANEL LABEL STR NG "Nane:",
PANEL_VALLE, "Edward G Robi nson",

The output from this code fragment is shown in Figure 7-18.

JJ@ Text Item R

Mame: Eobin J. Johnsan
= o

Figure 7-18. Sample panel with text item

If the item’s PANEL_LAYQUT is set to PANEL_VERTI CAL, the value is placed below the label.
The default is PANEL_HORI ZONTAL.

The number of characters of the text item’s value that are displayed is set via PANEL_VAL-
UE_DI SPLAY_LENGTH. Note that the length of the value display specified by PANEL_VAL-
UE_DI SPLAY_LENGTH may not be less than the combined width of the left and right “more
text” buttons. In 12-point font, thisisfour characters.

PANEL_VALUE DI SPLAY LENGTH is useful for fixed width characters. PANEL_VALUE DI S-
PLAY_LENGTH converts characters to pixels by multiplying the number of characters by the
default character width for the font being used. To set the number of characters in the text
item’s value that are displayed in a variable width font, use PANEL_VALUE DI SPLAY_W DTH.
The argument for PANEL_VALUE DI SPLAY_W DTH is expressed in pixels instead of charac-
ters. The maximum number of characters that can be typed into atext item (independently of
how many are displayable) is set via the attribute
PANEL_VALUE_STORED LENGTH. When characters are entered beyond the display length,
and when PANEL_VALUE_STORED LENGTH is greater than the display length, the value string
is scrolled one character to the left so that the most recently entered character is always visi-
ble. As the string scrolls to the left, the leftmost characters move out of the visible display
area. The presence of these temporarily hidden characters is indicated by a small left-point-
ing triangle.

It is sometimes desirable to have a protected field where the user can enter confidential infor-
mation. The attribute PANEL_MASK_CHAR is provided for this purpose. When the user enters
a character, the character specified as the value of PANEL_MASK _CHAR will be displayed in
place of the character the user hastyped. Setting PANEL_MASK_CHAR to an asterisk (*) would
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produce a string of asterisks instead of the characters typed. The value of the text is till the
string the user types.

If you want to disable character echo entirely so that the caret does not advance and it isim-
possible to tell how many characters have been entered, use the space character as the mask.
You can remove the mask and display the actual value string at any time by setting the mask
to NULL.

The Current Keyboard Focus

A panel may have several keyboard focus items that can accept keyboard input. Only one of
these items may be current at any given time. The current keyboard focus item is the one to
which keyboard input is directed and isindicated by a caret at the item’s value. Selection of
a keyboard focus item (i.e., pressing and releasing the SELECT mouse button anywhere with-
in the item’s bounding box) causes that item to become the current keyboard focus item.

NOTE

When the resource OQpenW ndows. Keyboar dConmands is set to SunViewl
or Basic, only text items will receive the keyboard focus within a panel.

You can find out which keyboard focus item has the caret or give the caret to a specified key-
board focus item by means of the panel attribute PANEL_CARET | TEM

current _item= (Panel _iten) xv_get (panel , PANEL_CARET | TEM);
xv_set (panel , PANEL_CARET | TEM another _item NULL);

You can set the current item to the next or previous keyboard focus item in the panel by using
the following two routines:
Panel _item

panel _advance_car et ( panel )
Panel panel ;

Panel _item
panel _backup_car et ( panel )
Panel panel ;

They return the new panel item that has received the keyboard focus. Advancing past the last
keyboard focus item places the keyboard focus at the first keyboard focus item, while back-
ing up past the first keyboard focus item places the keyboard focus at the last keyboard focus
item.
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Text Selection

You can use the attribute PANEL_TEXT_SELECT_LI NE to select and highlight the entire con-
tents of the text field.

Text Notification

The natification behavior of text items is more complex than that of other item types. You
can control whether your notify procedure is called on each input character or only on select-
ed characters.

When your notify procedure will be called is determined by the value of
PANEL_NOTI FY_LEVEL. Possible values are given in Table 7-1.

Table 7-1. Text Item Notification Level

Notification L evel Level Causes Notify ProceduretobeCalled...

PANEL_NONE Never

PANEL_NON PRI NTABLE | On each non-printable input character.

PANEL_SPECI FI ED If the input char is found in the string given for the
attribute PANEL_NOTI FY_STRI NG

PANEL_ALL On each input character.

The default for PANEL_NOTI FY_LEVEL is PANEL_SPEC FIED, and the default for
PANEL_NOTI FY_STRINGis\ n\r\t (i.e, notification on line-feed, carriage-return and tab).
The value PANEL_SPECI FI ED only works for characters that do not map to semantic actions.
To provide notification for characters that map to semantic actions, such as 177 (delete nor-
mally maps to ACTI ON ERASE CHAR BACKWARD), use either PANEL_ EVENT PRCC,
notify interpose_event func(),orset PANEL_NOTI FY_LEVEL to PANEL_ALL.

The user’'s editing characters are treated specialy (for example the backspace character).
They are not appended to the value string. If you have asked for a character by including it
in PANEL_NOTI FY_STRI NG, the PANEL package calls your notify procedure. After the notify
procedure returns, the appropriate editing operation will be applied to the value string. (Note
that the editing characters are never appended to the value string, regardless of the return val-
ue of the notify procedure.)

Characters other than the specia characters described above are treated as follows. If the
character typed by the user does not result in your notify procedure getting called, then the
character, if printable, is appended to the value string. If it is not printable, it isignored. If
your notify procedure is called, what happens to the value string and whether the keyboard
focus moves to another item is determined by the notify procedure’s return value. Table 7-2
shows the possible return values.
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Table 7-2. Return Values for Text Item Notify Procedures

Value Returned Action Caused

PANEL_| NSERT Character is appended to item’s value.
PANEL_NEXT Keyboard focus movesto next text item.
PANEL_PREVI QUS | Keyboard focus movesto previous text item.
PANEL_NONE Ignore the input character.

If you do not specify your own notify procedure, the default procedure,
panel text notify(),iscaled at the appropriate time as determined by the setting of
PANEL_NOTI FY_LEVEL.

Writing Your Own Text Notify Procedure

By writing your own notify procedure, you can tailor the notification behavior of a given
keyboard focus item to support the needs of any application. At one extreme, you may want
to process each character as the user typesit in. For adifferent application, you may not care
about the characters as they are typed in and may only want to look at the value of the string
in response to some other button. A typical example is getting the value of afilename field
when the user presses a L oad File panel button.

The form of the text notification procedure is:

Panel _setting

panel _text_notify(item event)
Panel item item
Event *event ;

This procedure returns a panel setting enumeration that has the following effects:

PANEL_NONE Do not advance the keyboard focus to the next keyboard focus item.
The current keyboard focus item and insertion point remain un-
changed.

PANEL_NEXT The keyboard focus moves to the next keyboard focus item (defined

by the keyboard focus item that was created after the current key-
board focus item). If there is no next text item, the first keyboard fo-
cusitem in the panel is used.

PANEL_PREVI QUS The keyboard focus moves to the previous keyboard focus item in the
panel (defined by the keyboard focus item that was created before the
current keyboard focus item). If there is no previous keyboard focus
item, the last keyboard focus item in the panel is used.

PANEL_| NSERT The character which caused the notification procedure to be called is
inserted into the text item’s value at the location of the caret (insertion
point).
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Text Value

You can set or get the value of akeyboard focusitem at any time viaPANEL_VALUE. Thefol-
lowing call retrieves the value of nane_i t eminto nane:

Panel _itemnnanme_item
char nane[ NAME | TEM MAX_LENGTH] ;

strcpy(néﬁé, (char *)xv_get (nane_item PANEL VALUE));

Note that nane_i t emshould have been created with a PANEL_VALUE STORED LENGTH not
greater than NAMVE | TEM MAX_LENGTH so the buffer namre will not overflow.

Numeric Text Iltems

Panel numeric text items are virtualy the same as panel text items except that the value
displayed is of type i nt. Also, convenience features (such as increment and decrement but-
tons) ease the manipulation of the text string’s numeric value. There is little programmatic
difference between the text item and the numeric text item. You create a numeric text item
using the PANEL_NUMERI C TEXT package. You can also set the minimum and maximum
range for the numeric text field by using PANEL_M N_VALUE and PANEL_MAX_VALUE, respec-
tively.

Multiline Text Items

Multiline text items are a special type of panel text item that allow atext field to display mul-
tiple lines. You create a multiline text item using the PANEL_MULTI LI NE_TEXT package.
Multiline text items use the attribute PANEL_DI SPLAY_ROWS to specify the number of rows of
text to display. PANEL_VALUE DI SPLAY LENGTH specifies the length in characters of a row
in a multiline text field. PANEL_VALUE DI SPLAY W DTH specifies the length in pixels of
each row. A multiline text item will have scrollbars if the stored length is greater than the
displayed length (rows x columns). The maximum stored length for a multiline text item is
specified using PANEL_VALUE STORED LENGTH.* If PANEL_LI NE_BREAK_ACTION is
PANEL_WRAP_AT CHAR, the lines wrap as soon as the number of characters on aline exceeds
the length of the line. If this attribute is PANEL_WRAP_AT WORD, the lines in the multiline
text item wrap only at word breaks.

* XView Version 3 only supports multiline text items with scrollbars.
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NOTE

Multiline text items display multiple rows, or “lines,” but do not contain embed-
ded returns or line feeds.

Example 7-5 shows how to create a multiline text item with scrollbars.

Example 7-5. The multiline.c program

/ *
* multiline.c -- sinple panel nultiline text itemexanple.
*/

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew panel . h>

Frane frane;
Panel panel ;

mai n(argc, argv)

int argc;
char **argv;

Xv_init(XVINT ARG argc, argv, NULL);

frame = xv_create(NJLL, FRAME, NULL);
panel = xv_create(frame, PANEL, NUL);
xv_creat e(panel , PANEL_MLTI LI NE_TEXT,
PANEL_LABEL_STRING "Product Description:”,
PANEL_DI SPLAY RO/MB, 6,
PANEL_VALLE D SPLAY LENGTH 32,
PANEL_VALUE, "This wonderful product is \
designed to allow the user to conbi ne and nani pul ate both \
text and graphi c objects easily. The goal of the design team\
istoprovide an intuitive, logical interface.”,
NULL) ;

w ndow fit(panel);
w ndow fit(frane);
xv_nai n_| oop(frare);

}
The output of this code fragment is shown in Figure 7-19.

Drop Target Items

A panel drop target item is a bordered image in a panel area that is used to transfer data be-
tween applications. Before you use a panel drop target item you need to be familiar with the
SELECTI ON and DRAGDROP packages,; these are described in Chapter, 18, Sdlections, and
Chapter 19, Drag and Drop.

A panel drop target item is an object in the class Panel _drop_t arget it emwhichis
equivalent toaPanel _item A drop target item's owner isaPanel . Examples of several
drop target items are shown in Figure 7-20.
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Figure 7-19. Panel multiline text item

To use the PANEL_DROP_TARGET package in an application, you need to include both the
<xview/dragdrop.h> and <xview/svrimage.h> header files. The program panel_dnd.c, show-
ing a panel drag and drop example, is presented in Appendix F, Example Programs.

()

Text Editor V3 - (NONE), dir; /tmp_mnt/home/userl

(File v) (view v) (Edit v) (Find v)

*

Drop Items

r@ /tmp_mnt/home/userl T

(Load...) (Save..) (Print V)

Snap Type: |Window | Region | Screen |

Snap Delay: nn seconds

@/ Beep During Countdown

[] Hide Window During Capture

3 SELECT - Select Window. ADJUST or MENU - Canm» .

Figure 7-20. Sample panel with drop target items
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7.18.1

7.18.1.1

7.18.1.2

Programming a Panel Drop Target Item

To use apanel drop target item follow these programming steps:

e Create the drop target item.

»  Specify the glyphs.

e Create drag and drop object.

» Define the drop target item’s requestor.
e Control the glyphs.

e Drop onthetarget item.

e Drag from the drop target item.

Create the drop target item

You create a panel drop target using xv_cr eat e() with the PANEL_DROP_TARGET pack-
age. The following code fragment shows a how to create a drop target item called
drop_target:

Panel _drop_target_item drop_target;
drop_target = xv_create(panel, PANEL_DRCP_TARCET, NULL);

Specify the glyphs

The attribute PANEL_DROP_GLYPH specifies the glyph for a“normal” drop target. The normal
glyph is shown when the drop target item is inactive (no data transfer is occurring).
PANEL_DRCP_BUSY_GLYPH specifies the glyph for the “busy” drop target. The busy drop tar-
get glyph is displayed when the drop target item is receiving a drop, or when data is being
sent to another application. You can define the bits for the glyphs as follows (assuming the
files normal.icon and busy.icon contain appropriate data):

static unsigned short nornmal _bitmap[ ] = {
#i ncl ude "normal .icon"

b

static unsigned short busy bitmap[ ] = {
#i ncl ude "busy.icon"

1
Once the hits are defined, you create server images to represent them as follows:;

normal _gl yph = xv_creat e(NULL, SERVER | MACE,
XV_HEl GHT, 64,
XV WDTH, 64,
SERVER | MAGE DEPTH 1,
SERVER | MACE BI TS, nor nal _bi t map,
NULL) ;
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7.18.1.3

7.18.1.4

busy_gl yph = xv_create(NULL, SERVER | MAGE,
XV_HEl GHT, 64,
XV WDTH, 64,
SERVER | MAGE DEPTH 1,
SERVER | MAGE BI TS, busy_bi t map,
NULL),

Set the panel drop target attributes to use the server images defined above:

xv_set (drop_target,
PANEL_DRCP_Q.YPH nor nmal _gl yph,
PANEL_DRCP_BUSY_QA.YPH busy_gl yph,
NULL) ;

Create the drag and drop object

If the drop target item will support drags, create a Dr ag_dr op object and set the attribute
PANEL_DRCP_DND. This attribute is the DRAGDROP object associated with the panel drop tar-
get item. The Drag_drop object is used to initiate a drag and drop operation. If
PANEL_DRCP_DND does not exist, then the panel drop target item will not support dragsand is
called an empty drop target. In this case, PANEL_DROP_FULL will be FALSE (the default).

Drag_drop dnd;
dnd = xv_creat e(panel, DRAGRCP, NULL);

If the drop target item will support drags, then set the appropriate attributes on the Dnd ob-
ject (rank, cursor, etc.).

Create a selection item associated with the Dnd object. This defines the data and the conver-
sion(s) supported for the source of the drag. For example:
Xv_creat e(dnd, SELECTI ON | TEM

SEL DATA "dnd sel ection data",
NULD) :

After data is defined, you need to set PANEL_DROP_FULL to TRUE. When set to TRUE,
PANEL_DROP_FULL indicates that valid, “draggable’ data is set on the PANEL_DROP_DND ob-
ject’s selection items. For example:
xv_set (drop_target,
PANEL_DRCP_ D\D,  dnd,
PANEL_DRCP FULL, TRUE,
NULL) ;

Define the drop target item’s requestor

The panel package creates a selection requestor, from the SELECTI ON_ REQUESTCR package
that is associated with each drop target item. This selection requestor’s attributes need to be
set. PANEL_DROP_SEL_REQ returns the SELECTI ON REQUESTCR associated with the panel
drop target item. The following code fragment gets the selection requestor associated with
an item:

Sel ection_requestor sel_req;
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7.18.1.5

7.18.1.6

7.18.1.7

7.18.2

sel _req = xv_get(item PANEL_ DRCP_SH. REQ;

Controlling the glyphs

The drop target item package handles this step. When something is dragged into the drop tar-
get box, the busy glyph is displayed. This action is initiated when an ACTI ON_DRAG_PRE-
VI EWsemantic action and LOC_W NENTER event id combination is received on the drop target
box. When the cursor is dragged out of the drop target box, the glyph changes back to the
normal state. An ACTI ON_DRAG PREVI EWsemantic action and LOC_W NEXI T event id com-
bination on the drop target box initiates this.

Dropping on the drop target

When something is dropped on the drop target item, the panel package calls
dnd_decode_drop(). This action is initiated by an ACTI ON DRAG COPY or AC
TI ON_DRAG MOVE. When dnd_decode_drop() returns, the panel drop target item's
notify procedure is called. For details, see Section 7.18.2, “Drop Target Natification.”

Dragging from the drop target item

When SELECT is pressed while over the drop target item, if PANEL_DROP_FULL is TRUE,
dnd_send_drop() iscaled. At thistime the glyph is changed to its busy state. When
dnd_send_dr op() returns, the panel drop target item’s notify procedure is called.

Drop Target Notification

When the user drops an item on the panel drop target item, the item and the event that initiat-
ed the drop are passed to the notify procedure. The form of a panel-drop-target notify proce-
dureis:
int
drop_target_notify proc(item value, event)
Panel _drop_target_item item
int val ue
Event *event ;

The item is the panel drop target that was dropped on. The argument value contains the re-
turn value from dnd_decode_drop(). The event is the event which initiates the drop
(i.e., ACTI ON_DRAG_COPY or ACTI ON_DRAG_MOVE).

When the notify procedure returns, the glyph is returned to its normal state. The notify pro-
cedure returns one of the following: XvV_OK or XV_ERRCR. When the notify procedure re-
turns, one of the following actions occurs:

1. If thereturn value isXV_CK, then the function dnd_done() iscalled.
2. If thereturn value isXV_ERRCR, then the function dnd_done() isnot caled.
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7.19 Advanced Panel Usage

7.19.1

The following sections address some advanced topics dealing with panels. They cover at-
taching data to panel items, repainting panels and panel items, and handling events in panels
and in panel items. Handling panel repainting and panel events are features which are avail-
able but are not generally used by most applications. Attaching data to panel items should be
apractice closely followed for more efficient programs.

Attaching Data to Panel Iltems

Callback routines are called separately and independently from the application’s main rou-
tine. If the callback routine needs data, there are two ways to make it available. One way is
to store the data in global variables or data structures so the callback routine can reference
the data. Another way is to attach the data directly to panel items (whose handle has already
been retrieved by the notification procedure).

In the spirit of good programming practice, it is wise to avoid creating global variables. The
preferred method for making data available to callback routines is to attach the data to the
panel items. A handle to the panel item is already made available to the callback function as
the first parameter to the function. Two attributes can be used to attach data to panel items:
XV_KEY_DATA or PANEL_CLI ENT_DATA.*

Using XV_KEY_DATA requires a key, which must be some arbitrary, but unique, integer. An
example of usage follows:;

static int M_itemkey = 0;

if (IM_itemkey) M_itemkey = xv_unique_key();
xv_creat e(panel , PANEL_BUTTCON

PANEL._BUTTON LABEL, "Push Me",

XV_KEY DATA, M _itemkey, "text",
PANEL_NOTI FY_PRCC, ny_notify_proc,
NJ.L);

If thismethod isused, ny_noti fy proc() retrievesthedatausing xv_get () :
char *data = (char *)xv_get(item XV _KEY DATA M_itemkey);

The common element in this case isthe use of My_i tem key. A static int need not
be used, but it is better than creating aglobal i nt variable to store the key. If that were the
case, you might as well make the data portion that you wanted to attach to the panel item a
global variable.

One advantage to using XV_KEY_DATA isthat you can specify any number of keys and attach
as many pieces of data to objects asyou like.

* XV_KEY_DATA can be used with any XView object. Client data can as well, but the name to use varies with the
object package, e.g., W N_CLI ENT_DATA isfor windows, MENU_CL| ENT_DATA isfor menus, etc.
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An alternate method for attaching data to panel items is to use PANEL_CLI ENT_DATA. This
attribute is similar to XV_KEY_DATA in that the data is attached to the item, but in this case,
you can only attach one piece of data to the panel item. You can, however, use both
XV_KEY_DATA and PANEL_CLI ENT_DATA on the same panel item. The advantage to using
PANEL_CLI ENT_DATA is that you do not have to keep track of akey. Since you can only at-
tach one piece of datato apanel item, xv_get () returnsonly that data.

For areal example of this situation, let's modify the quit.c program (from the beginning of
this chapter), which displays a frame, panel and a panel item labeled Quit. The modified
program, client_data.c, is shown in Example 7-6. Selecting the panel button exits the pro-
gram gracefully. The call to xv_destroy_saf e(franme) causes the frame to be des-
troyed and thus, xv_nai n_| oop() returns and the program exits.

Example 7-6. The client_data.c program
/*
* client_data.c -- denonstrate the use of PANEL_CLI ENT_DATA attached
* to panel itens. Attach the base frane to the "Quit" panel itemso
* that the notify procedure can call xv_destroy_safe() on the frane.
*/
#i ncl ude <xvi ew xvi ew h>
#i ncl ude <xvi ew panel . h>

mai n(argc, argv)
int argc;
char *argv[ ];

Frane frane;
Panel panel ;
int quit();

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);
frame = (Frane)xv_create(XV_NULL, FRAME, NULL);

panel = (Panel )xv_create(frame, PANEL, NULL);
(void) xv_create(panel, PANEL BUTTQON

PANEL_LABEL_STR NG "Qit",
PANEL_NOTI FY_PRCG, qui t,
PANEL_CLI ENT_DATA, frane,
NULL) ;

xv_mai n_| oop(frane);
puts("The programis now done.");
exit(0);

}

quit(iten
Panel itemitem

Frane frane = (Frane)xv_get (item PANEL_CLI ENT_DATA);
xv_destroy_safe(frame);

}

In this program, the f r ane object is not a global variable; it is alocal, or automatic, vari-
able. Since there is a close association between the panel button and the frame (meaning that
the panel button is going to access the handle to the frame in the callback routine), we attach
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the frame to the panel button as client data. PANEL_CLI ENT_DATA takes a generic address of
type caddr _t. In the callback routine for the panel button, the first parameter to the call-
back function isthe panel item that called the notification. From that handle, the frame isre-
trieved viaxv_get ().

Thisworked because the frame was created viaxv_cr eat e() . That is, the object was allo-
cated. You cannot attach data that has not been allocated. Thus, the following code segment
is not advised:

dumy_function() /* Wong way */

char *hone = (char *)getenv("HOME');
xv_set (panel _item XV_KEY_DATA, HOME KEY, home, NULL);

The reason for this is that get env() returns a pointer to static data that is overwritten on
each call. The next call that the application makesto get env() will change the value for
the panel item XV_KEY_DATA. Likewise, the following should not be used:

dumy_function() /* Aso wong */

char hone[ MAXPATHLEN], *ptr;
if ((ptr = (char *)getenv("HOVE')) !'= NUL) {
(voi d) strcpy(hone, ptr);
xv_set (panel _item XV_KEY_DATA, HOME KEY, hore, NULL);

}

This does not work because as soon asdummy_f uncti on() returns, the value of hone is
lost because it is an automatic variable. The correct way to handle this is to make hone ei-
ther ast at i ¢ variable or a pointer whose storage isallocated viamal | oc() .

The problem with horre being st at i ¢ isthat if dunmy_functi on() iscalled morethan
once, the value of honme will be overwritten on each call. So, the best way to handle this
case isto allocate the data:

dumy_function() /* Best way */

extern char *nalloc(), *getenv();
char *hone, *ptr;
if ((ptr = getenv("HOME')) !'= NULL &&
(hore = nal l oc(strlen(ptr)+1))) {
(voi d) strcpy(hone, ptr);
xv_set (panel _item XV_KEY_DATA, HOME KEY, home, NULL);

}

Having allocated data for XV_KEY_DATA, we now assume the responsibility of freeing that
data when the object is destroyed. Otherwise, the data is |eft free with no references to it.
Thisis also known as creating a memory leak. Because you don't always know when an ob-
ject is being destroyed (destroying a panel may or may not cause a panel item to be des-
troyed), you can specify afunction that explicitly frees the data pointed to by Xv_KEY_DATA.
To do this, use the attribute XV_KEY_DATA REMOVE_PRCC:

dumy_function()
{

extern void free data();
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extern char *nalloc(), *getenv();

char *hone, *ptr;

if ((ptr = getenv("HOME')) !'= NULL &&
(hore = nal l oc(strlen(ptr)+1))) {
(voi d) strcpy(hone, ptr);
xv_set (panel _item

XV_KEY DATA, HOMVE KEY, hone,
XV_KEY_DATA REMOVE PROC HOME KEY, free_data,
NULL) ;
}
}
voi d

free_dat a(obj ect, key, data)
Xv_obj ect obj ect;

int key;

caddr _t dat a;

free(data);

Whenever an object is freed, all the “key data’ objects are scanned. If “remove procedures’
are associated with them, they are called with the key data as the parameter. In this case,
free_data() iscalled, which frees the data associated with that particular key. The “re-
move procedure” is called only after the object has been completely destroyed; therefore,
there should be no attempt to access the destroyed object in the procedure.

If you need to assign a new key to the same key data of an object, the old key data is auto-
matically freed by XView by calling the remove procedure (if it exists). If you wish to delete
akey without having to assign a new key, then you can call:

Xv_set (obj ect, XV_KEY DATA REMOVE, key, NULL);

Using PANEL_REPAINT_PROC

The PANEL package provides an property for installing a repaint routine. Warning: use of the
repaint routine allows you to generate a Non-OPEN LOOK user interface.

Example 7-7 demonstrates how a repaint routine can be installed on a panel. This repaint
routine draws a gray background on the panel behind any existing panel items.

Example 7-7. The panel_repaint.c program
/ *
* panel _repaint.c -- repaint a panel background wi thout disturbing
* the repainting of panel itens.
*/
#i ncl ude <xvi ew xvi ew h>
#i ncl ude <xvi ew panel . h>
#i ncl ude <xvi ew svri nage. h>
#i ncl ude <X11/ X ib. h>
#i ncl ude <X11/ X h>
#i ncl ude <X11/ bi t maps/ gr ay1>

202 XView Programming Manual



Example 7-7. The panel_repaint.c program (continued)

#def i ne PANEL_GC KEY 101 /* any arbitrary nunber */
nmai n(argc, argv)

int argc;

char *argv[ ];

D spl ay *di spl ay;

Frane frane;

Panel panel ;

int quit();

voi d panel _repaint();

XQVal ues gcval ues;
Server_i nage grey;

Mask gcnmask = OL;
co] gc;

xv_init(XV_INT_ARC PTR ARGV, &argc, argv, NULL);

frane = (Frame)xv_create( XV_NULL, FRAME, NULL);
panel = (Panel )xv_create(franme, PANE,

PANEL_REPAI NT_PRCC, panel _repai nt,
NLLL) ;

(void) xv_create(panel, PANEL_BUTTON
PANEL_LABEL_STR NG "Quit,
PANEL_NOTI FY_PRCC, quit,

PANEL_CLI ENT_DATA, frane,
NLLL) ;

wi ndow fit(frane);

grey = (Server_inage)xv_creat e(NULL, SERVER | NAGE,

XV_WDTH grayl width,

XV_HEl GHT, grayl_hei ght,

SERVER | MAGE _DEPTH, 1, /* clarify for conpl et eness*/
SERVER | MAGE BI TS, grayl bits,

NLLL) ;

display = (D splay *)xv_get(panel, XV_D SPLAY);
gcval ues. stippl e = (Pixmap) xv_get(grey, XV_XD;
gcval ues. fill _style = Fill QpaqueSti ppl ed;
gcval ues. pl ane_mask = 1L;
gcval ues. graphi cs_exposures = Fal se;
gcval ues. foreground = Bl ackPi xel (di spl ay, Defaul t Screen(displ ay));
gcval ues. background = Wi t ePi xel (di spl ay, Defaul t Screen(displ ay));
gcmask = QCStipple | GFill Style | GO aneMask |
Q0F aphi csExposures | GC0Foreground | GCBackgr ound;
gc = XO eateQJdisplay, xv_get(panel, XV_X D, gcnask, &gcval ues);

/* attach the GCto the panel for use by the repaint proc above */
xv_set (panel, XV_KEY_DATA, PANEL_GC KEY, gc, NUL);

xv_mai n_| oop(frane);
exit(0);
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Example 7-7. The panel_repaint.c program (continued)

/*
* repaint procedure for the panel paints a gray pattern over the

* entire panel. UWse the GQC attached to the panel via XV_KEY_DATA
*
/

voi d
panel _repai nt (panel , pw, p_area)
Panel panel ;

Xv_Wndow pw
Rect i st p_area;

{
/* get the GC attached to the panel in main() */
Q&C gc = () xv_get (panel , XV_KEY_DATA, PANEL_QC KEY);
/* call XFillRectangle on the entire size of the panel w ndow */
XFi | | Rect angl e(xv_get (panel, XV_D SPLAY), xv_get(pw, XV_X D), gc,
0, O, xv_get(pw XV _WDTH, xv_get(pw, XV_HEIGHI));
/* Note this repaints the entire panel. It is best to */
/* repaint just the rectangl es passed in p_area */
}
quit(item
Panel _itemitem
{
Frane frame = (Frane)xv_get (i tem PANEL_CLI ENT_DATA);
xv_destroy_safe(frane);
}

The output produced by this program is shown in Figure 7-21.

g i)

Figure 7-21. Panel with gray background
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7.19.3

7.19.4

The PANEL package does not retain its paint windows by default, so the repaint routine may
be called more frequently than one might expect. Therefore, when the panel is created, the
attribute W N_RETAI NED may be set to TRUE; otherwise, the routine should try to be as com-
putationally cheap as possible to maintain good performance. It is not recommended that
you retain the panel’s window unless you have provided a repaint routine that might utilize
graphics expensively. Typically, you will set the background to a solid color, render a pat-
tern, or display an image.

If a panel item is added, deleted or moved, then the repaint routine is called regardless of
whether or not the panel’s window is retained.

Painting Panel Items

Torepaint either an individual item or an entire panel, use:
panel _pai nt (panel _obj ect, pai nt_behavi or)

Panel _item panel _obj ect ;
Panel _setting pai nt_behavi or;

The panel _obj ect may be a panel item or a panel itself. If it isapandl, the items within
the panel are repainted one by one. The argument pai nt _behavi or is either
PANEL_CLEAR, which causes the rectangle occupied by the panel or item to be cleared prior
to repainting, or PANEL_NO CLEAR, which causes repainting to be done without any prior
clearing. This setting will override the default paint behavior set in the panel item’s
PANEL_PAI NT attribute.

Panel Event Handling

This section describes how the PANEL package handles events. If you require a behavior not
provided by default, you can write your own event handling procedure for either an individu-
al item or the panel as awhole. The default behavior for handling panel events conforms to
OPEN LOOK and should be sufficient for most users. This section is intended only for expert
USers.

WARNING

Changing the default PANEL package event handling behavior allows you to cre-
ate applications that are not OPEN LOOK-compliant.

The default event handling mechanism for panels processes events for all the panel itemsin a
uniform way. A single routine reads the events, updates an internal state machine, and maps
the event to an action to be taken by the item. Actions fal into two categories. previewing
and accepting. The previewing action gives the user visual feedback indicating what will
happen when the mouse button is released. The accepting action causes the item’s value to
be changed and/or its notify procedure to be called, with the event passed as an argument.
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The default event-to-action mapping is given in Table 7-3.

Table 7-3. Default Event to Action Mapping

Event Action

SELECT button down or drag with SELECT button down. | Begin previewing.

Drag with SELECT button down. Update previewing.

Drag out of item rectangle with SELECT button down. Cancel preview.

SELECT button up Accept.

MENU button down Display menu & accept user's
selection.

Keystroke Accept keystroke if text item.

What actually happens when an item is told to perform one of the above actions depends on
the type of item. For example, when asked to begin previewing, a button item invertsits la-
bel, a message item does nothing, adider item redraws the shaded area of its dlider bar, etc.

ASCII events and some act i on events (described in Chapter 6, Handling Input) are auto-
matically redirected towards the item with keyboard focus. Since only one item at a time
may receive keyboard events, if there is more than one item in the panel that can receive key-
board input, the one that is receiving the keyboard events has a solid location cursor (a small
or large solid triangle, also referred to as a caret). You may use PANEL_CARET | TEMwith
Xv_set () orxv_get () toset or get the item that currently has the keyboard focus.

Handling events by the application in panels is a task best avoided since the panel does this
automatically. But there are certainly situations where the application might like to super-
vise or handle events itself. In such situations, there are several methods available for event
handling. You can use:

e notify interpose_event func()
*  PANEL_BACKGROUND PROC
* PANEL_EVENT PROC

For normal panels, each of these methods should be used on the pandl itself. However, for
the SCROLLABLE_PANEL, the event handler must be set on the panel’s paint window(s) exact-
ly asisdone for canvases (using the attribute W N_EVENT_PRCC).

Each of these methods works somewhat differently from one another, but they all have one
thing in common: they are notified when events happen in panels.
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7.19.5

7.19.6

7.19.7

Using an Interpose Function

The Notifier's interpose functions may be installed on panels just as they are for any other
window-based package. This is the recommended method for special event handling for
panels and for panel items, since it allows you to interfere with the normal event processing
for the destination panel (or panel item). However, events can continue to be dispatched to
the panel (panel item) through the use of the noti fy next event func(). Refer to
Chapter 20, The Notifier, for details on interposition.

Using PANEL_BACKGROUND_PROC

The PANEL_BACKGROUND_PRCC is similar to the W N_EVENT_PROC except that the notifica
tion routine is only notified of events that do not happen in, or are redirected to, any panel
items. The application would want to know about events that are not sent to panel items:

extern void ny_event_proc();

panel = (Panel )xv_create(frane, PANHE,
PANEL._BACKGROUND PROC ny_event _proc,

NULL) ;
The parameters to the routine for PANEL_BACKGROUND PRCC are:
voi d
ny_event _proc(panel, event)
Panel panel ;

Event *event;

The PANEL_BACKGROUND PRCC does not, by default, get keyboard events passed to it.
Therefore, rather than trying to set this mask explicitly in the panel’s window, the attribute
PANEL_ACCEPT_KEYSTROKE can be set to TRUE. With this attribute set, ASCII events and
function-key events are passed to the routine, provided there are no panel items that accept
keyboard input. If there are such items, those panel items will continue to get keyboard
events regardless of the attribute PANEL_ACCEPT_KEYSTROKE. If you wish to get keyboard
events instead of the panel items that consume those events, you should use an event inter-
posing function discussed in Chapter 20.

Using PANEL_EVENT_PROC

Just as PANEL_BACKGROUND PRCC specifies a routine to handle events that happen outside of
panel items, you can also get events that happen only within panel items using
PANEL_EVENT_PROC.

xv_set (panel , PANEL_EVENT_PROC, ny_event _proc, NULL);
Using this routine causes the default event handling for that item to be ignored in favor of the
new event procedure. In other words, this routine does interfere with the normal event pro-

cessing for panel items, and the panel item’s callback routine is no longer automatically
called by the PANEL package.
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Applications can get the event handler routine for a panel item with the following call:

Panel _itemitem
event_proc = (void (*)())xv_get(item PANEL_EVENT _PROO);

You may not assume that the default event handler for any panel item is panel _de-
faul t _handl e_event (), as in previous XView versions. You must xv_get () the
item’s PANEL_EVENT_PRCC. The event handler has the following parameters:

voi d

panel _itemevent _proc(item event)

Panel item item
Event *event ;

Event Handling Example

The program item_move.c (a longer program listed in Appendix F, Example Programs) dem-
onstrates how events can be handled in panels. The program allows you to create, destroy,
and move around three different types of panel items. Two panels are displayed (see Figure
7-22) The control panel contains two panel items: atext item to type in panel item names and
achoice item providing the different item types that may be created. The destination panel is
where newly created panel items are placed. It is boxed. After items are created, you may
move them around the destination panel using the MENU mouse button. Moving the item off
the destination panel deletes the item.

i = Use Middle Button To Move ltems

Defense Budget:
Create Button: Mukes, [ More 35§ ] Less $38

ltem type [Z] Button Redirect Funds

From: Micaragua

To: Housing

—|_|anmg item: 'Nukes Nukes selected’_,—

Figure 7-22. Output of item_move.c in use

The code for item movec wuses the interpose function, notify inter-
pose_event func(), to handle events within the destination panel. This interferes with
the norma event processing for the destination panel; however, events continue to be
dispatched to the panel items through the use of the noti fy next event func().
Since the event function is only interested in MENU button events that occur on the destina-
tion panel’s panel items, it might seem appropriate to use PANEL_EVENT_PRCC since it is
designed to notify the routine only when panel items receive events. However, this method
would not work for this application because when the mouse button is dragged around the
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frame to move the item, the dragging events might move outside of the button and when that
occurred the event callback would not be called.

7.20 Panel Package Summary

Table 7-4 lists the procedures and macros for the PANEL package. Table 7-5 lists the attri-
butes for the PANEL package. This information is fully described in the XView Reference
Manual.

Table 7-4. Panel Procedures and Macros

Procedures and Macros

panel _advance_caret () PANEL _CHECK BOX
panel _backup_caret () PANEL_CHO CE_STACK

panel _pai nt () PANEL_EACH | TEM)
panel _text_notify() PANEL _END EACH()
PANEL_TOGGLE

Table 7-5. Panel Package Attributes

Panel Attributes

PANEL_ACCEPT KEYSTROKE PANEL_LAYOUT

PANEL_ BACKGROUND_PROC PANEL_LI NE_BREAK_ACTI ON
PANEL_BUSY PANEL_LI ST_CLI ENT_DATA
PANEL_CARET_| TEM PANEL_LI ST_CLI ENT_DATAS
PANEL_CHI LD_CARET_| TEM PANEL_LI ST_DELETE
PANEL_CHOI CE_COLOR PANEL_LI ST_DELETE_ROAS
PANEL_CHOI CE_I MAGE PANEL_LI ST_DELETE_SELECTED RO\
PANEL_CHOI CE_| MAGES PANEL_LI ST_DI SPLAY_ROAS
PANEL_CHOI CE_NCOLS PANEL_LI ST_FI RST_SELECTED
PANEL_CHOI CE_NROS PANEL_LI ST_FONT

PANEL_CHOI CE_RECT PANEL_LI ST_FONTS
PANEL_CHOI CE_STRI NG PANEL_LI ST_GLYPH
PANEL_CHOI CE_STRI NGS PANEL_LI ST_GLYPHS
PANEL_CHOOSE_NONE PANEL_LI ST_I NSERT
PANEL_CHOOSE_ONE PANEL_LI ST_I NSERT_DUPLI CATE
PANEL_CLI ENT_DATA PANEL_LI ST_I NSERT_GLYPHS
PANEL_CURRENT | TEM PANEL_LI ST_I NSERT_STRI NGS
PANEL_DEFAULT | TEM PANEL_LI ST_MODE
PANEL_DEFAULT_VALUE PANEL_LI ST_NEXT_SELECTED
PANEL_DI RECTI ON PANEL_LI ST_NROWS

PANEL_DI SPLAY_LEVEL PANEL_LI ST_ROW HEl GHT
PANEL_DI SPLAY_ROAS PANEL_LI ST_SCROLLBAR
PANEL_DROP_BUSY_GLYPH PANEL_LI ST_SELECT
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Table 7-5. Panel Package Attributes (continued)

Panel Attributes

PANEL_DROP_DND
PANEL_DROP_FULL
PANEL_DROP_GLYPH
PANEL_DROP_HEI GHT
PANEL_DROP_SEL_REQ
PANEL_DROP_SI| TE_DEFAULT
PANEL_DROP_W DTH
PANEL_EVENT_PROC
PANEL_EXTRA_PAI NT_HEl GHT
PANEL_EXTRA_PAI NT_W DTH
PANEL_FEEDBACK

PANEL_FI RST_| TEM
PANEL_FI RST_PAI NT_\W NDOW
PANEL_FOCUS_PW
PANEL_GAUGE_W DTH
PANEL_G NFO

PANEL_| NACTI VE

PANEL_| TEM CLASS

PANEL_| TEM COLOR
PANEL_| TEM CREATED
PANEL_| TEM DEAF

PANEL_| TEM LABEL_RECT
PANEL_| TEM MENU

PANEL_| TEM NTH_W NDOW
PANEL_| TEM_NW NDOWS
PANEL_| TEM RECT

PANEL_| TEM VALUE_RECT
PANEL_| TEM WANTS_ADJUST
PANEL_| TEM WANTS_| SO
PANEL_| TEM X

PANEL_| TEM X_GAP

PANEL_| TEM X_POSI TI ON
PANEL_| TEM Y

PANEL_| TEM Y_GAP

PANEL_| TEM Y_POSI TI ON
PANEL_JUMP_DELTA
PANEL_LABEL_BOLD
PANEL_LABEL_FONT
PANEL_LABEL_| MAGE
PANEL_LABEL_STRI NG
PANEL_LABEL_W DTH
PANEL_LABEL_X
PANEL_LABEL_Y

PANEL_LI ST_SELECTED
PANEL_LI ST_SORT

PANEL_LI ST_STRI NG
PANEL_LI ST_STRI NGS
PANEL_LI ST_TI TLE
PANEL_LI ST_W DTH
PANEL_MASK_CHAR
PANEL_MAX_TI CK_STRI NG
PANEL_MAX_VALUE
PANEL_MAX_VALUE_STRI NG
PANEL_M N_TI CK_STRI NG
PANEL_M N_VALUE

PANEL_M N_VALUE_STRI NG
PANEL_NCHOI CES
PANEL_NEXT_COL
PANEL_NEXT_| TEM
PANEL_NEXT_ROW
PANEL_NO REDI SPLAY_| TEM
PANEL_NOTI FY_LEVEL
PANEL_NOTI FY_PROC
PANEL_NOTI FY_STATUS
PANEL_NOTI FY_STRI NG
PANEL_OPS_VECTOR
PANEL_PAI NT

PANEL_PRI MARY_FOCUS_| TEM
PANEL_READ_ONLY
PANEL_REPAI NT_PRCC
PANEL_ SHOW RANGE

PANEL_ SHOW VALUE
PANEL_SLI DER_END_BOXES
PANEL_SLI DER_W DTH
PANEL_STATUS
PANEL_TEXT_SELECT LI NE
PANEL_TI CKS
PANEL_TOGGLE_VALUE
PANEL_VALUE
PANEL_VALUE_Di SPLAY_LENGTH
PANEL_VALUE_DI SPLAY_W DTH
PANEL_VALUE_FONT
PANEL_VALUE_STORED LENGTH
PANEL_VALUE_UNDERLI NED
PANEL_VALUE_X
PANEL_VALUE_Y
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Table 7-6. New and Changed Panel Package Attributes (Version 3.2)

PANEL_LI ST_I NACTI VE PANEL_LI ST_MASK_GLYPHS
PANEL_LI ST_DELETE | NACTI VE_ROAS  PANEL_LI ST_ROW VALUES
PANEL_LI ST_DO DBL_CLI CK PANEL_LI ST_EXTENS| ON_DATA
PANEL_LI ST_MASK_GLYPH PANEL_LI ST_EXTENS| ON_DATAS
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38

Text Subwindows

This chapter describes the TEXTSWpackage, which allows a user or client to display and edit
a sequence of ASCII characters. Figure 8-1 shows an example of atext subwindow. The text
contains a vertical scrollbar but may not contain a horizontal scrollbar. The vertical scrollbar
can be used to split views into several views (see Chapter 5, Canvases and Openwin). The
font used by the text can be specified using the TEXTSW FONT attribute, but only one font per
text subwindow can be used, regardless of how many views there may be.

The contents of a text subwindow are stored in a file or in memory on the client side, not on
the X server. Whether the source of the text is stored on disk or in memory is transparent to
the user. When the user types characters in the text subwindow, the source might be changed
immediately or synchronized later depending on how the text subwindow is configured. The
TEXTSW package provides basic text editing features such as inserting arbitrary text into a
file. It also provides complex operations such as searching for and replacing a string of text.

& Edit

(File w ) ( Wiew v ) (Editw ) [ Find ¥ )

blackness that was following me,"

nd here’s a piece of something .., ugh, It iz =0
regusting.” zaid Dozolina, "What is thiz awful
curze that prevents us from being like normal folks?

"Me must be brave. and not let them know how
frightened we really are,

A

Figure 8-1. A sample text subwindow
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8.1

8.2

8.3

Creating Text Subwindows

Applications need to include the file <xview/textsw.h> to use text subwindows. You create a
text subwindow the same way you create any XView object, by calling xv_cr eat e() with
the appropriate type parameters:

Text sw t ext sw,
textsw = (Text sw) xv_create(base frane, TEXTSW NULL);

The font used by the text can be specified using TEXTSW FONT; only one font per text
subwindow can be used. Figure 8-2 showsthe class hierarchy for the text subwindows.

Generic

Object (Drawable) Window (Openwin) Textsw

Figure 8-2. Textsw class hierarchy

Setting Text Subwindow Attributes

As for all XView objects, you can set attribute-value pairs to configure the text subwindow
accordingly. Like the CANVAS package, the text subwindow object is subclassed from the
OPENW N package and can therefore be split into separate views. The package handles al of
its own events and redisplaying of text, so none of these things is handled by the application.

Most text subwindow attributes are orthogonal; that is, attribute order does not effect the
object. In afew cases, however, the attributes in a list might interact, so you must specify
them in a particular order. Such cases are noted in the sections that follow. For example, you
must pass TEXTSW STATUS first in any call to xv_cr eat e() , if you want to find the status
after setting some other attribute in the same call.

Text Subwindow Contents

The contents of a text subwindow are a sequence of characters. Each character can be
uniquely identified by its position in the sequence (type Text sw_i ndex) . Editing opera-
tions, such as inserting and deleting text, can cause the index of successive characters to
change. The valid indices are 0 through length —1 inclusive, where length is the number of
characters currently in the text subwindow, returned by the TEXTSW LENGTH attribute.
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8.4

8.4.1

The text subwindow has a notion of the current index after which the next character will be
inserted. Thisiscalled the insertion point and isindicated by acaret, as shown in Figure 8-3.

The contents of a text subwindow are a sequence of characters.
Each character caf be uniguely identified by its position

Figure 8-3. A caret marks the insertion point

Editing a Text Subwindow

A text subwindow can be edited by the user or by a client program. When you create a text
subwindow, the user is normally allowed to edit it. By using the special attributes discussed
in this section, the client program can edit the subwindow. These edits are then stored in
/tmp/textProcess-id.Counter.

The next five sections explain the functions and attributes that you will use to load, read,
write, edit, and finally save atext file.

Loading a File

You can load afile into atext subwindow by using TEXTSW FI LE, asin:
xv_set (textsw, TEXTSWFILE, file nane, NUL);

Keep in mind that if the existing text has been edited, then these edits will be lost. To avoid
such loss, first check whether there are any outstanding edits by caling:

int modified = (int)xv_get(textsw TEXTSWMXD Fl ED

If there have been updates, you may choose to synchronize with the source if necessary. That
is, if the existing text is part of afile, you can overwrite the existing changes before loading
inanew file

Theabove call toxv_set (), which loads the new file, positions the new text so that the first
character displayed has the same index as the first character that was displayed in the previ-
ous file. Thisis probably not what you want. The code segment below shows how to load
thefile at a set position:
XV_set (textsw,

TEXTSWFILE, file_nane,

TEXTSWFI RST, position,

NULL) ;

The first character displayed has its index set by posi ti on. The order of these attributes
matters. Because attributes are evaluated in the order given, reversing the order would first
reposition the existing file, then load the new file. Thiswould cause an unnecessary repaint.
It would also mis-position the old fileif it was shorter than posi ti on.
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8.4.2 Checking the Status of the Text Subwindow

Both of the cals in the previous example blindly trust that the load of the new file was suc-
cessful. Thisis, in general, abad idea. The following code segment shows how to find out
whether the load succeeded, and if not, why it failed:

Text sw t ext sw,
Text sw status st at us;

text sw = ( Text sw) xv_creat e( base_frane,

TEXTSW

TEXTSW STATUS, &st at us,
TEXTSWFI LE, file_nane,
TEXTSW Fl RST, posi tion,
NULL) ;

NOTE

The TEXTSW STATUS attribute and handle must appear in the attribute list before
the operation whose status you want to determine.
The TEXTSW STATUS attribute isonly valid for xv_create() .
The range of values for such a variable are enumerated in Table 8-1. Note that in the first

column, each value begins with the prefix TEXTSW STATUS , which has been omitted from
the table to improve readability.

Table 8-1. Range of Values for Status Variables

Value (TEXTSW STATUS_ ...) | Description

OKAY The operation encountered no problems.

BAD_ATTR The attribute list contained an illegal or unrecog-
nized attribute.

BAD _ATTR_VALUE The attribute list contained an illegal value for an
attribute, usually an out-of-range value for an enu-
meration.

CANNCT_ALLCCATE Acaltocal | oc(2) or mal | oc(2) failed.

CANNOT_OPEN_| NPUT The specified input file does not exist or cannot be
accessed.

CANNOT_I NSERT_FROM FI LE The operation encountered a problem when trying to
insert from file.

OUT_OF_MEMORY The operation ran out of memory while editing in
memory.

OTHER_ERROR The operation encountered a problem not covered by
any of the other error indications.
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8.4.3

8.4.3.1

8.4.4

Writing to a Text Subwindow

To insert text into atext subwindow at the current insertion point, call:

Text sw_i ndex

textsw.insert(textsw, buf, buf _|en)
Textsw textsw
char *puf ;
int buf | en;

The return value is the number of characters actually inserted into the text subwindow. This
number will equal buf | en unless either the text subwindow has had a memory allocation
failure or the portion of text containing the insertion point isread only. The insertion point is
moved forward by the number of characters inserted.

This routine does not do terminal-style interpretation of the input characters. Thus, editing
characters (such as CTRL-H or DEL for character erase) are simply inserted into the text
subwindow rather than performing edits to the existing contents of the text subwindow. To
emulate a terminal, scan the characters to be inserted and invoke t ext sw_edi t () where
appropriate, as described in the next section.

Setting the insertion point

The attribute TEXTSW | NSERTI ON_PQ NT is used to interrogate and set the insertion point.
For instance, the following call determines where the insertion point is:

Text sw i ndex point;

poi nt = (Textsw i ndex)xv_get (textsw, TEXTSWI NSERTI ON PA NT) ;
Whereas the following call sets the insertion point to be just before the third character of the
text:

xv_set (textsw, TEXTSWINSERTI ON PO NT, 2, NUL);
To set the insertion point at the end of the text, set TEXTSW | NSERTI ON_PQO NT to the special
index TEXTSW I NFI NI TY. Thiscall does not ensure that the new insertion point will be visi-
ble in the text subwindow, even if TEXTSW | NSERT_MAKES VI S| BLE is TRUE. To guarantee

that the caret will be visible afterwards, call t ext sw_possi bly _normali ze(), apro-
cedure that is described later in this chapter.

Reading from a Text Subwindow

Many applications that incorporate text subwindows never need to read the contents of the
text directly from the text subwindow. For instance, the text subwindow might display text
for the user to view but not to edit.

Even when the user is allowed to edit text, some applications simply wait for the user to per-
form some action that indicates that al of the edits have been made. The application can
then use either t ext sw_save() ortextsw store fil e() toplacethetextinthefile.
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8.4.5

The text can then be read via the usua file input utilities, or the file itself can be passed off to
another routine or program.

It is, however, useful to be able to directly examine the text in the text subwindow. You can
do this using the TEXTSW CONTENTS attribute. The code fragment below illustrates how to
use TEXTSW CONTENTS to get a span of characters from the text subwindow. It gets 1000
characters beginning at position 500 out of the text subwindow and places them into a NULL-
terminated string.

#defi ne TO READ 1000

char buf [ TO READH1 ] ;
Text sw i ndex next_pos;

next _pos = (Textsw.index) xv_get(textsw, TEXTSWOONTENTS, 500,
buf, TO READ;

if (next_pos != 500+TO READ) {
/* handl e error case */

} else
buf[ TO READ] ="'\0';

Deleting Text

You can delete a contiguous span of characters from atext subwindow by calling:

Text sw_i ndex

textsw del ete(textsw first, |ast_plus_one)
Text sw t ext sw,
Textsw index first, |ast_plus_one;

first specifies the first character of the span that will be deleted; | ast _pl us_one speci-
fies the first character after the span that will not be deleted. fi r st should be less than or
equal to | ast_plus_one. To delete to the end of the text, pass the special value
TEXTSW.INFI NI TY for | ast _pl us_one.

The return value is the number of characters deleted or:

last_plus_one - first

unless the specified span is read-only. If the insertion point isin the span being deleted, it
will beleftatfirst.

A side effect of calling t ext sw_del et e() isthat the deleted characters become the con-
tents of the global Clipboard. To remove the characters from the text subwindow without
affecting the Clipboard, call:

Text sw_i ndex

textsw erase(textsw, first, last_plus_one)
Text sw t ext sw,
Textsw index first, |ast_plus_one;

Again, the return value is the number of characters removed, and | ast _pl us_one can be
TEXTSW. I NFI NI TY.

Both of these procedures will return O if the operation fails.
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8.4.6

8.4.7

Emulating an Editing Character

You can emulate the behavior of an editing character, such as CTRL-H, with
textsw edit():

Text sw_i ndex

textsw edit(textsw, unit, count, direction)
Text sw t ext sw,
unsigned wunit, count, direction;

Depending on the value of uni t , this routine will erase either a character, a word, or aline.
Setunit to:

e TEXTSWUN T I S CHARto erase individual characters.

e TEXTSWUN T_I S WORD to erase the span of characters that make up a word (including
any intervening white space or other nonword characters).

e TEXTSWUN T_IS LINE to erase al characters in the line on one side of the insertion
point.

If the di recti on parameter is O, the operation will affect characters after the insertion
point; otherwise, it will affect characters before the insertion point.

The count parameter determines the number of times the operation will be applied. Set it to
1 to do the edit once or to a value greater than 1 to do multiple edits in a single call.
t ext sw_edi t () returnsthe number of characters actually removed.

For example, suppose you want to interpret the function key F7 as meaning delete word for-
ward. On receiving the event code for the F7 key, you would make the call:

textsw edit(textswy TEXTSWUNT IS WRD, 1, NULL);

Replacing Characters

While a span of characters can be replaced by calling t ext sw_erase() followed by
t ext sw_i nsert (), character replacement is done most efficiently by caling:

Text sw_i ndex
textsw repl ace_bytes(textsw first, last_plus_one, buf, buf_|en)

Text sw t ext sw,

Textsw index first, |ast_plus_one;
char *puf ;

int buf | en;

The span of characters to be replaced is specified by first and | ast _pl us_one, just as
inthe cal tot ext sw_erase(). The new characters are specified by buf and buf _| en,
just as in the cal to textsw insert(). Once agan, if |ast_plus_one is
TEXTSW. I NFI NI TY, the replace operation affects all characters fromf i r st to the end of the
text. If theinsertion point isin the span being replaced, it will be left at:

first + buf _len
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8.4.8

8.4.9

The return value is the net number of bytes inserted. The number is negative if the original
string is longer than the one that replaces it. If a problem occurs when an attempt is made to
replace a span, it will return an error code of 0.

t ext sw_repl ace_bytes(), like t ext sw_erase(), does not put the characters it
removes on the global Clipboard.

The Editing Log

All text subwindows alow the user to undo editing actions. The TEXTSWpackage keeps a
running log of all the edits. If afileisassociated with the text subwindow, thislog is kept in
a file in the /tmp directory. This file can grow until the file system in which this directory
resides runs out of space. To limit the size of the edit log and to avoid filling up al of /tmp,
the user can set the text wrap-around size with TEXTSW WRAPAROUND _SI ZE. If there is no
associated file, the edit log is kept in memory, and the maximum size of the log is controlled
by the attribute TEXTSW MEMORY _MAXI MUM which defaults to 20,000 bytes.

Unfortunately, once a memory-resident edit log has reached its maximum size, no more char-
acters can be inserted into or removed from the text subwindow. In particular, since deletions
aswell asinsertions are logged, space cannot be recovered by deleting characters.

It is important to understand how the edit log works, since you might want to use a text
subwindow with no associated file to implement a temporary scratch area or error message
log. If such atext subwindow is used for along time, the default limit of 20,000 bytes might
well be reached, and either the user or your code will be unable to insert any more characters,
even though only a few characters might be visible in the text subwindow. Therefore, it is
recommended to set TEXTSW MEMORY_VAXI MUMto a much higher value, say 200,000.

Which File is Being Edited?

To find out the name of the file in the text subwindow, call:
int
text sw append_fil e_nane(textsw nane)

Text sw textsw
char *nane;

If the text subwindow is editing memory, then this routine will return a nonzero value.
Otherwise, it will return 0 and append the name of the file to the end of nane. Thefollowing
code gets the name of the current file;

char nane[ BUFS Z];
nane[ 0] ='\0’;

if (textsw append_file_ name(textsw name) == 0)
printf("File nane is: 9%\n", nane);
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8.4.9.1

8.5

8.5.1

Interactions with the file system

Suppose the current file is called myfile. If the user choosest ext sw_save()) , the follow-
ing sequence of file operations occurs:

e myfileiscopied to myfile%.

e The contents of myfile% are combined with information from the edit log file
(/tmp/TextProcess-id.Counter) and written over myfile, thereby preserving all its permis-
sions, etc.

e Theedit logfileisremoved from /tmp.

If myfile is a symbolic link to ../some_dir/otherfile, then the backup file is created as
../some_dir/otherfile%.

Keep in mind that the user can change the current directory by selecting “Load File” or “Set
Directory” from the text subwindow menu. If myfile is a relative path name, then both the
copy to myfile% and the save take place in the current directory.

Saving Edits in a Subwindow

To save any edits made to afile currently loaded into atext subwindow call:

unsi gned

t ext sw save(textsw, |ocx, |ocy)
Textsw textsw
int I ocx, |ocy;

| ocx and | ocy are relative to the upper-left corner of the text subwindow and are used to
position the upper-left corner of the aert should the save fail for some reason—usually they
should be 0. Thereturn valueisOif and only if the save succeeded.

Storing Edits

The text subwindow might not contain afile, or the client might wish to place the edited ver-
sion of the text (whether or not the original text came from afile) in some specific file. To
store the contents of atext subwindow to afile, call:
unsi gned
textswstore file(textsw filenane, |ocx, |ocy)
Textsw textsw

char *fil enane;
int I ocx, |ocy;

Again, | ocx and | ocy are used to position the upper-left corner of the message box. The
return value is 0 if and only if the store succeeded.

By default, this call changes the file that the text subwindow is editing, so that subsequent
saves will save the edits to the new file. To override this policy, set the attribute
TEXTSW STORE_CHANGES_FI LE to FALSE.
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8.5.2

8.6

8.6.1

Discarding Edits

To discard the edits performed on the contents of atext subwindow, call:

voi d

textsw reset (textsw |ocx, |ocy)
Textsw textsw
int I ocx, |ocy;

| ocx and | ocy are as above. Note that if the text subwindow contains a file that has not
been edited, the effect of t ext sw_reset isto unload the file and replace it by memory
provided by the TEXTSWpackage; thus, the user will see an absolutely empty text subwindow.
Alternatively, if the text subwindow was aready editing memory, then another, untouched,
piece of primary memory will be provided and the edited piece will be deallocated.

Setting the Contents of a Text Subwindow

The rest of this chapter describes the other functions that are available for text subwindows.
These features include setting the contents of a subwindow, setting the primary selection, and
dealing with multiple or split views.

You might want to set the initial contents of atext subwindow that your application uses. To
set the initidl contents of a text subwindow, use one of three attributes:
TEXTSW | NSERT_FROM FI LE, TEXTSW FI LE_CONTENTS, and TEXTSW CONTENTS. Each
attribute isillustrated in code fragments given below.

TEXTSW_FILE_CONTENTS

The attribute TEXTSW FI LE_CONTENTS allows a client to initialize the text subwindow con-
tents from a file yet till edit the contents in memory. The user can return a text subwindow
toitsinitial state after an editing session by choosing “Undo All Edits’ in the text menu.

The code fragment below shows how you would use this attribute:

extern char *fil enane;
XV_set (textsw
TEXTSWFI LE_OONTENTS, fi |l enane,

TEXTSW FI RST, 0,
NULL) ;

When the client calls the undo routine and f i | enane is not a null string, the memory used
by the text subwindow isreinitialized with the contents of the file specified by f i | enane.

When the client calls the undo routine and the f i | enane is a null string, the memory used
by the text subwindow isreinitialized with the previous contents of the text subwindow.
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8.6.2

8.6.3

TEXTSW_CONTENTS

TEXTSW CONTENTS lets you insert a text string from memory, instead of afile, into the text
subwindow. The default for this attribute isNULL.

Using xv_cr eat e() with this attribute specifies the initial contents for a nonfile text
subwindow.

Using xv_set () with this attribute sets the contents of awindow, asin:
xv_set (textsw, TEXTSWOONTENTS, "text", NULL);

If you use xv_get () with this attribute, you will need to provide additional parameters, as
in:

xv_get (text sw, TEXTSWQOONTENTS, pos, buf, buf_len);
Thereturn value isthe next position to be read. The buffer array:

buf[ O ...buf len-1]

is filled with the characters from t ext sw beginning at the index pos and is NULL-ter-
minated only if there were too few characters to fill the buffer.

TEXTSW_INSERT_FROM_FILE

TEXTSW | NSERT_FROM FI LE allows a client to insert the contents of a file into a text
subwindow at the current insertion point. It isthe programming equivalent of a user choos-
ing “Include File’ from the text menu.

The code below demonstrates this attribute:

Text sw t ext sw,
Text sw st at us st at us;

XV_set (textsw,

TEXTSW STATUS, &t at us,
TEXTSW | NSERT_FROM FI LE, fi | enane,
NULL) ;

Three status values can be returned for this attribute when the argument TEXTSW STATUS is
passed inthe same call toxv_create() orxv_set ():

TEXTSW STATUS CKAY
TEXTSW STATUS_CANNOT_| NSERT_FROM FI LE
TEXTSW STATUS QUT_CF_MEMCRY
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8.7 Positioning the Text Displayed in a Text Subwindow

Usually, more text is managed by the text subwindow than can be displayed al at once. Asa
result, it is often necessary to determine the indices of the characters that are being displayed
and to control exactly which portion of the text isvisible.

8.7.1 Screen Lines and File Lines

When there are long lines in the text, it is necessary to distinguish between two definitions of
“line of text.”

A screen line reflects what is actually displayed on the screen. A line begins with the left-
most character in the subwindow and continues across until either a newline character or the
right edge of the subwindow is encountered. A file line, on the other hand, can only be ter-
minated by the newline character. It is defined as the span of characters starting after a new-
line character (or the beginning of the file) running through the next newline character (or the
end of thefile).

Whenever the right edge of the subwindow is encountered before the newling, if the follow-
ing attribute-value pair were specified:

TEXTSWLI NE_ BREAK _ACTI ON,  TEXTSWWRAP AT CHAR
then the next character and its successors would be displayed on the next lower screen line.
In this case, there would be two screen lines, but only one file line. From the perspective of

the display there are two lines; from the perspective of the file, only one. On the other hand,
if the following attribute-value pair were specified:

TEXTSWLI NE_BREAK _ACTI ON,  TEXTSW WRAP_AT WORD
then the entire word would be displayed on the next line.

Unless otherwise specified, all text subwindow attributes and procedures use the file line defi-
nition. Line indices have a zero-origin, like the character indices; that is, the first line has
index 0, not 1.

8.7.2 Absolute Positioning

Two attributes are provided to allow you to specify which portion of the text is displayed in
the text subwindow.

Setting the attribute TEXTSW FI RST to a given index causes the first character of the line
containing the index to become the first character displayed in the text subwindow. Thus, the
following call causes the text to be positioned so that the first displayed character is the first
character of the line that contains index 1000:

xv_set (textsw, TEXTSWFI RST, 1000, NULL);

Since the text subwindow is subclassed from the OPENW N package and can be split into sev-
era views, the previous code fragment would only cause the positioning of one view. To
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8.7.3

8.7.4

position all of the views in a text subwindow, use the attribute TEXTSW FOR_ALL_VI EWB, as
in the following call:
XV_set (textsw,
TEXTSWFOR ALL VI EW8, TRUE,
TEXTSW FI RST, 1000,
NULL) ;

Conversely, the following call retrieves the index of the first displayed character:
i ndex = (Textsw.index)xv_get (textsw, TEXTSWFI RST);

A related attribute, useful in similar situations, is TEXTSW FI RST_LI NE. When used in acall
onxv_set () orxv_get (),thevaueisafilelineindex within the text.

You can determine the character index that corresponds to a given line index (both zero-
origin) within the text by calling:
Text sw i ndex
textsw index_for_file_ line(textsw |ine)
Textsw textsw
int line;
The return value is the character index for the first character in the line, so character index 0
always corresponds to line index O.

Relative Positioning

To move the text in atext subwindow up or down by a small number of lines, call the routine:

voi d

textsw scroll _|ines(textsw count)
Textsw textsw

int count ;

A positive value for count causes the text to scroll up, while a negative value causes the
text to scroll down.

When caling t ext sw_scrol |l _Iines(), you might want to know how many screen
lines are in the text subwindow. You can find this out by calling:
int
t ext sw screen_| i ne_count (t extsw)
Textsw textsw

Which File Lines are Visible?

Exactly which file lines are visible on the screen is determined by calling:

voi d

textsw file |ines_visible(textsw top, botton)
Textsw textsw
int *top, *bottom
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8.74.1

8.7.4.2

8.8

8.8.1

This routine fills in the addressed integers with the file line indices of the first and last file
lines being displayed in the specified text subwindow.

Guaranteeing what is visible

To ensure that aparticular line or character isvisible, call:

voi d

t ext sw_possi bl y_nornal i ze(text sw, position)
Text sw t ext sw,
Text sw i ndex position;

The text subwindow must be displayed on the screen before this function will work.

If the character at the specified posi ti on isalready visible, then this routine does nothing.
If it is not visible, then it repositions the text so that it is visible and at the top of the subwin-
dow.

If a particular character should always be at the top of the subwindow, then calling the fol-
lowing routine is more appropriate:

voi d

text sw nornal i ze_vi ew(t ext sw, position)

Text sw t ext sw,
Text sw i ndex position;

Ensuring that the insertion point is visible

Most of the programmatic editing actions do not update the text subwindow to display the
caret, even if TEXTSW | NSERT_MAKES VI SI BLE is set. If you want to ensure that the inser-
tion point isvisible, use:

t ext sw_possi bl y_nornal i ze(t ext sw,
(Text sw_ i ndex) xv_get(textsw, TEXTSWINSERTION PANI));

Finding and Matching a Pattern

A common operation performed on text isto find a span of characters that match some speci-
fication. The text subwindow provides several rudimentary pattern matching facilities. This
section describes two functions that you can call in order to perform similar operations.

Matching a Span of Characters

To find the nearest span of characters that match a pattern, call:
int
textsw find bytes(textsw first, last_plus_one, buf,
buf _len, flags)
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Text sw t ext sw,
Textsw index *first, *last_plus_one;

char *puf ;
unsi gned buf | en;
unsi gned flags;

The pattern to match is specified by buf and buf _| en. The matching operation looks for
an exact and literal match—it is sensitive to case and does not recognize any kind of meta-
character in the pattern. fi r st specifies the position at which to start the search. If f| ags
is 0, the search proceeds forward through the text; if f | ags is 1, the search proceeds back-
wards. The return value is —1 if the pattern cannot be found; otherwise it is some non-
negative value, in which case the indices addressed by fi rst and | ast _pl us_one will
have been updated to indicate the span of characters that match the pattern.

Matching a Specific Pattern

Another useful operation is to find delimited text. For example, you might want to find the
starting and ending brace in apiece of code. To find amatching pattern, call:

int

text sw mat ch_bytes(textsw, first, |ast_pl us_one,

start_sym start_symlen,
end_sym end_symlen, field flag)

Text sw t ext sw,

Textsw index *first, *last_plus_one;

char *start_sym *end_sym

int start_symlen, end_symlen;
unsi gned field flag;

first doores the starting position of the pattern that you want to search for.
| ast _pl us_one stores the cursor position of the end pattern. Itsvalue is one position past
thetext. start_symand end_symstore the beginning position and ending position of the
pattern, respectively. start_sym | en and end_sym | en store the starting and ending
pattern’s length, respectively.

Use one of the following three field flag values to search for matches:

TEXTSW DELI M TER_FORWARD
Begins from fi r st and searches forward until it finds st art _symand matches it
forward withend_sym

TEXTSW DELI M TER_BACKWARD
Begins from fi r st and searches backward for end_symand matches it backward
withstart_sym

TEXTSW DELI M TER_ENCLOSE
Begins from first and expands both directions to match start _sym and
end_symof the next level.

If no match isfound, thent ext sw_mat ch_byt es() will return avalue of —1. If amatch
isfound, then it will return the index of the first match.
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8.9

The code fragment below can be used to find delimited text. Notice that thefi el d_fl ag
value iISTEXTSW DELI M TER_FORWARD.

Text sw_i ndex first, last_plus_one, pos;

first = (Textsw.index) xv_get(textsw TEXTSWINSERTI ON PANI);
pos = textsw natch _bytes(textsw &first, & ast_plus_one,
TIE 2,
"xft 2, TEXTSWDELI M TER FORMRD) ;
if (pos >0) {
textsw set_sel ection(textsw first, last_plus_one, 1);
xv_set (textsw, TEXTSWINSERTI CN PA NT, |ast_plus_one, NULL);
} else
(voi d) wi ndow bel | (textsw;

This code searches forward from f i r st until it finds the starting /* and matches it forward
with the next */. If no match isfound, abell will ring in the text subwindow.

Marking Positions

Often a client wants to keep track of a particular character or group of characters that are in
the text subwindow. Given that arbitrary editing can occur in atext subwindow and that it is
very tedious to intercept and track all of the editing operations applied to atext subwindow, it
is often easier to simply place one or more marks at various positions in the text subwindow.
These marks are automatically updated by the text subwindow to account for user and client
edits. Thereisno limit to the number of marks you can add.

A new mark is created by calling:

Text sw_nar k

text sw add_nark(textsw, position, flags)
Text sw t ext sw,
Text sw i ndex position;
unsi gned flags;

The flags argument is ether TEXTSW MARK DEFAULTS or TEXTSW MARK
MOVE_AT | NSERT. The latter causes an insertion at the marked position to move the mark to
the end of the inserted text, whereas the former causes the mark to not move when text is
inserted at the mark’s current position. As an example, suppose that the text managed by the
text subwindow consists of the two lines:

thisis the first line
not this, which is the second

Assume a mark is set at position 5 (just before the i in is on the first line) with f | ags of
TEXTSW MARK_MOVE_AT | NSERT.

If the user makes a selection just before the is (thereby placing the insertion point before the
i, at position 5) and types an h, making the text read:

this his the first line
not this, which is the second

the mark moves with the insertion point and they both end up at position 6.
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However, if the f | ags had been TEXTSW MARK DEFAULTS, then the mark would remain at
position 5 after the user typed the h, although the insertion point moved on to position 6.

Now, suppose instead that the user made a selection before the this on the first line, and typed
Kep, making the text read:

Kepthis is the first line
not this, which is the second

In this case, no matter what f | ags the mark had been created with, it would end up at posi-
tion 8, still just before thei inis.

If amark isin the middle of a span of characters that is subsequently deleted, the mark moves
to the beginning of the span. Going back to the original scenario, with the original text and
the mark set at position 5, assume that the user deletes from the h in this through the e in the
on thefirst line, resulting in the text:

te first line
not this, which is the second

When the user is done, the mark will be at position 1, just before the ein te.

The current position of amark is determined by calling:

Text sw_i ndex

textsw find_mark(textsw, nark)
Text sw t ext sw,
Textsw mark nark;

An existing mark is removed by calling:

voi d

t ext sw renove_mar k(textsw, nark)
Text sw t ext sw,
Textsw mark nark;

Note that marks are dynamically allocated, and it is the client’s responsibility to keep track
of them and to remove them when they are no longer needed.

Getting a Text Selection

A user selects a portion of the contents of the text subwindow using a pointer. A text selec-
tion is indicated on the screen with reverse-video highlighting. An application needs to
know which window has the current selection and what the contents of a text selection are.
The TEXTSW package does not provide procedures to get this information. Instead, these
functions are carried out by the Selection Service. For an example of how this is done, see
Chapter 18, Selections. Figure 8-4 shows atext selection.
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8.9.2

8.10

The contents of a text subwindow are a sequence of characters.
Each character can be uniguel 1dent1f1ed by its position

in the sequencei IR el n R,

Editing operations, such as in: rting and de]et1ng text, may cause the
index of successive characters to change.

Figure 8-4. A text selection

Setting the Text Selection

Primary and secondary selections are maintained. The primary or secondary selection can be
set by calling the following:

voi d

textsw set_sel ection(textsw first, last_plus_one, type)
Text sw t ext sw,
Textsw.index first, |ast_plus_one;
unsi gned type;

A value of 1 for type means primary selection, while a value of 2 means secondary selection
and a value of 17 is pending delete. Note that there is no requirement that all or part of the
selection be visible; use t ext sw_possi bl y_nornal i ze() to guarantee visibility (see
Section 8.7.4, “Which File Lines are Visible?").

Dealing with Multiple Views

By splitting a text view, the user can create multiple views of the text being managed by the
text subwindow. Although these additional views are usually transparent to the client code
controlling the text subwindow, it might occasionally be necessary for a client to deal
directly with all of the views. Thisisaccomplished by using the following routines, with the
knowledge that split views are simply extra text subwindows that happen to share the text of
the original text subwindow.

Text sw

textsw first(textsw
Text sw t ext sw,

Given an arbitrary view out of a set of multiple views, t ext sw_first () returns the first
view (currently, thisisthe original text subwindow that the client created). To move through
the other views of the set, call:

Text sw

t ext sw_next (t ext sw)
Text sw t ext sw,

Given any view of the set, t ext sw_next () returns some other member of the set or NULL
if there are none left to enumerate. The loop coded below is guaranteed to process all of the
viewsin the set:
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8.12

for (textsw=textswfirst(any_split); textsw
textsw = textsw next (textsw)) {
/* processing involving textsw */

When you create atext subwindow, take into account that the user might split the window. If
you try to do something like enlarge the window, you might run into problems.

Text Subwindow Destroy Confirmation

A confirmation notice is displayed when atext subwindow is about to be destroyed. A text
subwindow is destroyed when the text subwindow or its enclosing frame is the object of a
xv_destroy() cal (this may occur when application is quit from the window manager’s
menu). Supplying the text subwindow confirmation notice is referred to as vetoing the des-
troy. A confirmation notice is provided when the text subwindow’s ignore limit has been
reached. The ignore limit specifies the number of edits permitted before the confirmation
notice is displayed and is set with TEXTSWIGNORE LIMT. Valid vaues for
TEXTSW I GNORE_LI M T are 0, meaning destroy will be vetoed if any edits have been done,
and TEXTSW I NFI NI TY, meaning the destroy will never be vetoed.

Notifications from a Text Subwindow

The text subwindow notifies its client about interesting changes in the subwindow’s or text’s
state by calling a notification procedure. It also cals this procedure in response to user
actions. If the client does not provide an explicit notification procedure by using the attribute
TEXTSW NOTI FY_PRCC, then the text subwindow provides a default procedure. The declara-
tion for this procedure looks like:

voi d

notify_proc(textsw avlist)

Text sw t ext sw,
Attr_avlist avlist;

avl i st contains attributes that are the members of the Text sw_act i on enumeration.

Your notification procedure must be careful either to process all of the possible attributes or
to pass through the attributes that it does not process to the standard notification procedure.
This is important because among the attributes that can be in the avlist are those that cause
the standard notification procedure to implement the possible Front, Back, Open, Close, and
Quit accelerators of the user interface.

Example 8-1 presents a client notify procedure for atext subwindow.

Example 8-1. Client notify procedure for a text subwindow
void (*textsw default _notify)();

voi d
client_notify proc(textsw attributes)
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Example 8-1. Client notify procedure for a text subwindow (continued)

Text sw t ext sw,
Attr_avlist attributes;
{
int pass_on = FALSE
Attr_avlist attrs;

for (attrs = attributes; *attrs; attrs = attr_next(attrs)) {
switch ((Textsw action)(*attrs)) {

case TEXTSWACTI ON CAPS LOK
/* Snallowthis attribute */
ATTR_ CONSUME( *attrs);
br eak;

case TEXTSWACTI ON CHANGED DI RECTCRY:
/* Monitor the attribute, don't swallowit */
strcpy(current_directory, (char *)attrs[1]);
pass_on = TRUE

br eak;
defaul t:
pass_on = TRUE
br eak;
}
if (pass_on)

textsw default_notify(textsw attributes);

}

textsw default_notify =
(void (*)())xv_get(textsw TEXTSWNOI FY_PRQO;
xv_set (textsw, TEXTSWNOTI FY_ PROC client_notify proc, NULL);

The Text sw_act i on attributes that can be passed to your notify procedure are listed in
Table 8-2. Note that in the first column, each attribute begins with the prefix
TEXTSW ACTI ON_, which has been omitted from the table to improve readability. Remember
that the attributes constitute a special class that are passed to your text subwindow notifica
tion procedure. They are not attributes of the text subwindow in the usual sense and cannot
be retrieved or modified usingxv_get () orxv_set ().

Table 8-2. Textsw_action Attributes

Attribute

(TEXTSWACTION_ ...) Type Description

CAPS_LOCK Bool ean The user pressed the Caps Lock key to change
the setting of the Caps Lock (it is initialy O,
meaning off).

CHANGED_DI RECTORY char * The current working directory for the process

has been changed to the directory named by the
provided string value.

EDI TED_FI LE char * The file named by the provided string value has
been edited. Appears once per session of edits
(see below).
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Table 8-2. Textsw_action Attributes (continued)

Attribute Type Description

(TEXTSWACTION_ ...) yp P

EDI TED_MEMORY (novalue) | Monitors whether an empty text subwindow has
been edited.

FI LE_|' S READONLY char * The file named by the provided string value does
not have write permission.

LOADED FI LE char * The text subwindow is being used to view the
file named by the provided string value.

TOOL_CLOSE (novalue) | Theframe containing the text subwindow should
become iconic.

TOOL_DESTROY Event * The tool containing the text subwindow should
exit, without checking for a veto from other
subwindows. The value is the user action that
caused the destroy.

TOOL_ QUIT Event * The tool containing the text subwindow should
exit normally. The value is the user action that
caused the exit.

TOOL_MGR Event * The tool containing the text subwindow should
do the window manager operation associated
with the provided event value.

US| NG_MEMORY (novalue) | The text subwindow isbeing used to edit astring

stored in primary memory, not afile.

The attribute TEXTSW ACTI ON_EDI TED FI LE is a dlight misnomer, asit is given to the notify
procedure after the first edit to any text, whether or not it came from afile. This notification
happens only once per session of edits, whereas, on the other hand, notification of
TEXTSW ACTI ON_LOADED FI LE is considered to terminate the old session and start a new

one.

NOTE

The attribute TEXTSW ACTI ON_LQADED FI LE must be treated very carefully
because the notify procedure gets called with this attribute in several situations:
after a file is initialy loaded, after any successful “Save Current File” menu
operation, after an “Undo All Edits’ menu operation, and during successful calls
totextsw reset(),textsw save(),andtextsw store().
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8.12.1

8.13

The appropriate response by the procedure is to interpret these notifications as being equiva

lent to:

The text subwindow is displaying the file named by the provided string value; no
edits have been performed on the file yet. In addition, any previoudly displayed
or edited file has been either reset, saved, or stored under another name.

Text Subwindow Interposition

If you need to interpose on a text subwindow, get the text subwindow’s view window and

interpose on it.
Xv_Wndow w ndow,
Text sw t ext sw,
int W n_no;

w ndow = (Xv_Wndow) xv_get (textsw, CPENWN NTH M EW wi n_no);

For more information on registering events for text subwindows, see Section 6.3, “ Register-
ing Events;” for more information on interposition, refer to Section 20.9, “Interposition.”

Text Subwindow Package Summary

Table 8-3 lists the procedures and macros for the TEXTSW Table 8-4 lists the attributes for
the TEXTSWpackage. Thisinformation is described fully in the XView Reference Manual.

Table 8-3. Text Subwindow Procedures and Macros

Procedures and Macros

text sw_add_mar k()

text sw_append_fil e_nane()
textsw_del ete()

textsw edit()
textsw_erase()

textsw file_lines_visible()
textsw_ find_bytes()

textsw_ find_mark()

textsw first()

textsw_ index_for_file_line()
textsw_insert()

text sw_mat ch_bytes()

text sw_next ()

textsw _normalize_view)
textsw notify_proc()

text sw_possi bly_normalize()
text sw_renove_mar k()
textsw_repl ace_bytes()
textsw reset()

text sw_save()
textsw_screen_line_count()
textsw scrol |l _lines()
textsw_set _sel ection()
textsw store_file()
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Table 8-4. Text Subwindow Attributes

TEXTSW AGAI N_RECORDI NG
TEXTSW AUTO_| NDENT
TEXTSW AUTO_SCROLL_BY
TEXTSW BLI NK_CARET
TEXTSW BROWSI NG

TEXTSW CHECKPO NT_FREQUENCY
TEXTSW CLI ENT_DATA
TEXTSW CONFI RM_OVERVRI TE
TEXTSW CONTENTS

TEXTSW CONTROL_CHARS_USE_FONT
TEXTSW DESTROY_VI EW
TEXTSW DI SABLE_CD
TEXTSW DI SABLE_LQAD
TEXTSW EDI T_COUNT
TEXTSW EXTRAS_CMVD_MENU
TEXTSW FI LE

TEXTSW FI LE_CONTENTS
TEXTSW FI RST

TEXTSW FI RST_LI NE
TEXTSW FONT

TEXTSW HI STORY_LIM T
XV_LEFT_MARG N

TEXTSW | GNORE_LIM T
TEXTSW | NSERT_FROM FI LE
TEXTSW | NSERT_MAKES_VI SI BLE
TEXTSW | NSERTI ON_PQOl NT
TEXTSW LENGTH

TEXTSW LI NE_BREAK_ACTI ON
TEXTSW LOWER_CONTEXT
TEXTSW MEMORY_MAXI MUM
TEXTSW MULTI _CLI CK_SPACE
TEXTSW MULTI _CLI CK_TI MEQUT
TEXTSW NOTI FY_PROC

TEXTSW READ_ONLY

TEXTSW STATUS

TEXTSW STORE_CHANGES FI LE
TEXTSW SUBMENU_EDI T
TEXTSW MODI FI ED

TEXTSW SUBMENU_FI LE
TEXTSW SUBMENU_FI ND
TEXTSW SUBMENU_VI EW
TEXTSW UPPER_CONTEXT

XV_Rl GHT_MARG N
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9.1

9
TTY Subwindows

The TTY (or terminal emulator) subwindow emulates a standard terminal, the principal dif-
ference being that the row and column dimensions of a TTY subwindow can vary from that
of a standard terminal. In a TTY subwindow, you can run arbitrary programs, including a
complete interactive shell. Or you can emulate terminal interface applications that use the
curses(3X) terminal screen optimization package without actually running a separate pro-
cess. The TTY subwindow accepts the standard ANSI escape sequences for doing ASCII
screen manipulation, so you can use termcap or termio screen-handling routines. This chap-
ter discusses the TTYSwpackage. Figure 9-1 shows the class hierarchy for the TTYSWpack-

age.

Generic

Object (Drawable) Window Tty

Figure 9-1. TTY package class hierarchy

Creating a TTY Subwindow

Programs using TTY subwindows must include the file <xview/tty.h>. Like all XView win-
dows, you create a TTY subwindow by calling xv_cr eat e() with the appropriate type
parameter, asin:

Tty tty;

tty = xv_create(frame, TTY, NULL);
The default TTY subwindow will fork a shell process and the user can use it interactively to
enter commands. This program does not interact with the processing of the application in
which the TTY subwindow resides; it is an entirely separate process. For example, if you

want to start the TTY subwindow with another program, say man, you can do so by specify-
ing the name of the program to run viathe TTY_ARGYV attribute, as shown in Example 9-1.
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9.2

Example 9-1. The sample_tty.c program
/*
* sanple_tty.c -- create a base frame with a tty subw ndow
* This subw ndow runs a UN X comrand specified in an ar gunent
* vector as shown below The exanpl e does a "nan cat".
*/
#i ncl ude <xvi ew xvi ew h>
#incl ude <xviewtty. h>

char *ny_argv[] ={ "nman", "cat", NULL };

mai n(argc, argv)
char *argv[ ];

Tty tty;
Frane frane;

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);
frame = (Frane)xv_create(NULL, FRAME, NULL);
tty = (Tty)xv_create(frame, TTY,

WN_ RO/, 24,
WN_COLUWNS, 80,
TTY_ARGY, ny_argyv,
NULL) ;

w ndow fit(frane);
xv_nai n_| oop(frane);

}

The output of Example 9-1 is shown in Figure 9-2. Note that you can have only one TTY
subwindow per process.

Driving a TTY Subwindow

You can drive the termina emulator programmatically. There are procedures both to send
input to the terminal emulator (as if the user had typed it in the TTY subwindow) and to send
output (as if a program running in the TTY subwindow had output it). You can send input to
aTTY subwindow programmatically with the function:
int
ttyswinput(tty, buf, |en)
Tty tty;
char *buf;
int | en;

ttysw_ i nput () appends the character sequence in buf that is| en characters long onto
tt y’sinput queue. It returns the number of characters accepted. The characters are treated
as if they were typed from the keyboard in the TTY subwindow. ttysw i nput () pro-
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vides a simple way for a window program to send input to a program running in its TTY
subwindow. You can send output to a TTY subwindow programmatically with the function:
int
ttyswoutput(tty, buf, len)
Tty tty;
char *buf;
int | en;

ttysw _out put () runsthe character sequence in buf that is| en characters long through
the terminal emulator of tty. It returns the number of characters accepted. The effect is

similar to executing this:
echo character_sequence > /dev/ttyN

where t t yN is the pseudo-TTY associated with the TTY subwindow. ttysw out put ()
can be used to send ANSI escape sequences to the TTY subwindow.

5 T

CATOIN USER COMMANDS CATCWD

M AME
cat — concatenate and display

EYMOPSIS
cat [ -1 [ -benstuy 1 [ filename... ]

EYSTEM W SYNOPSIS
cat [ =1 [ —estuvy 1 [ filename... 1]

DESCRIPTION
cat reads each filename in sequence and displays it on  the
standard output. Thus:
example® cat goodies
displayvs the contents of goodies on the standard output, and
example® cat filenamel filename2 > filename3

—hto re— {208 ]
= T

Figure 9-2. Output of sample_tty.c

Note the differences between the input and output TTY routines. If an application is running
in the TTY subwindow, then the characters sent to the TTY subwindow using
ttysw_ input() are sent to that program as its st di n. Characters sent to the TTY
subwindow usingttysw ouput () are senttothe TTY subwindow itself and have nothing
to do with the application that might be running in the window.
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The program in Example 9-2 creates a text subwindow in which the user can type input.
There is a panel button called “Text to TTY” which, if selected, reads the data in the text
subwindow and sendsit to the TTY subwindow usingtt ysw i nput ().

Example 9-2. The textsw_to_ttysw.c program
/ *
* textswto ttyswc -- send text froma text subwi ndowto a
* tty subw ndow using ttysw out put ()
*/
#i ncl ude <stdio. h>
#i ncl ude <xvi ew panel . h>
#i ncl ude <xvi ew xvi ew. h>
#i ncl ude <xvi ew t ext sw. h>
#include <xviewtty. h>
Textsw textsw,
Tty ttysw

nai n( ar gc, ar gv)

int argc;
char *argv[ ];
{
Frane frang;
Panel panel ;
voi d text_to_tty(), exit();

xv_init(XV_INT_ARC PTR ARGV, &argc, argv, NULL);

frane = (Frame)xv_create( XV_NULL, FRAME,
FRAME LABEL, argv[ O],
NULL) ;

panel = (Panel )xv_create(franme, PANE,
PANEL_LAYQUT, PANEL_VERTI CAL,

NULL) ;

(void) xv_create(panel, PANEL_BUTTON
PANEL_LABEL_STR NG "Quit,
PANEL_NOTI FY_PRCC, exit,

NLLL) ;

(void) xv_create(panel, PANEL_BUTTQON
PANEL_LABEL_STR NG "Text To Tty",
PANEL_NOTI FY_PRQOC, text_to_tty,
NLLL) ;

wi ndow fit(panel);

textsw = (Textsw)xv_create(franme, TEXTSW

WN_ROAB, 10,
WN OCLUMNS, 80,
NLLL) ;
ttysw = (Tty)xv_create(frane, TTY,
WN _BELOVN t ext sw,
WN X, 0,
TTY_ARGVY, TTY_ARGV_DO NOT_FCRK,
NLLL) ;

wi ndow fit(frane);
Xv_mai n_| oop(frane);
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Example 9-2. The textsw_to_ttysw.c program (continued)

/*

* cal | back routine for the panel button -- read text fromtextsw
* and send it to the ttysw using ttysw out put ()
*/

voi d

text_to_tty(item event)

Panel _itemitem

Event *event;

char buf[ BUFSI Z] ;

(void) xv_get(textsw, TEXTSWCOONTENTS, O, buf, sizeof buf);
ttysw out put (ttysw, buf, strlen(buf));
}

Figure 9-3 shows the output of Example 9-2.

B [El textsw_to_ttysw
pietdl
A

[

s
P
Pl
predd

1

Figure 9-3. Output of textsw_to_ttysw.c
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9.3

Using tt ysw_out put () shows that the text is simply output to the dummy terminal emu-
lator described by tt ysw. ttysw i nput () isuseful for sending data as input to a pro-
gram running in the TTY subwindow. For example, a window-based front end for atext edi-
tor could be written where all the common functions such as Save and Next Page can be pro-
grammed into panel buttons. Selecting one of those panel buttons would cause a constant
string to be sent to the application to be processed as input. The write filename function in vi
could have a button that uses ttysw i nput () to send the string (w!\n) to the TTY
subwindow containing the program.

Monitoring the Program in the TTY Subwindow

When you use the TTY_ARGV attribute to pass the name of a program to run to the TTY
subwindow, the program runs as a forked child process. If the attribute:

TTY_QU T_ON CH LD DEATH

is set to TRUE, then the application exits when the forked program exits. But, by default, this
attribute is set to FALSE. You can use TTY_PI D to monitor the state of the child process run-
ning in the TTY window via the Notifier using noti fy _set wait3_func(). The cli-
ent's wai t 3() function gets called when the state of the process in the TTY subwindow
changes:*

#i ncl ude <sys/wait.h>
static Notify val ue ny_wait3();

ttysw = xv_create(base frame, TTY,
_ ) ny_argv,
NULL) ;
child pid = (int)xv_get(ttysw, TTY_PID;
notify set_wait3 func(ttysw, ny wait3, child_pid);

Thewai t 3() function can then do something useful, such as destroying the TTY window or
starting up another process. The code fragment below detects when any of the TTY subwin-
dow’s child processes has died.

static Notify val ue
ny_wait3(ttysw pid, status, rusage)

Tty ttysw
int pi d;
uni on wai t *st at us;
struct rusage *rusage;
{

int child_pid;

notify next_wait3 func(ttysw, pid, status, rusage);
if (!(WFSTCPPED(*status))) {
/* rerun the program*/

xv_set (ttysw, TTY ARG/, ny_argv, NULL);

*Thisincludes when the program stops in addition to when it exits.
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child pid = (int)xv_get(ttysw, TTY_PID;
notify set_wait3 func(ttysw, ny wait3, child_pid);

}
return NOTI FY_DONE
}

You can set TTY_PI Daswell asget it, but if you set it, you are responsible for setting:
notify set wait3 func()

to catch the child's death. You are also responsible for directing the standard input and stan-
dard output of the child to the pseudo-TTY.

Talking Directly to the TTY Subwindow

Setting TTY_ARGV to TTY_ARGV_DO NOT_FORK tells the system not to fork achild inthe TTY
subwindow. In combination with TTY_TTY_FD, this alows the tool to use standard I/O rou-
tines to read and write to the TTY subwindow by getting the file descriptor of the pseudo-
TTY associated with the TTY subwindow. You can then use this to read and write to the
pseudo-TTY using standard UNIX 1/O routines.

Example 9-3 usesa TTY subwindow to create a pseudo terminal in which curses routines can
be used. Five panel items are displayed. Along with the usua Quit button to exit the pro-
gram, a Print button displays the text in the text panel item at the coordinates input in the X
and Y numeric text items.

Example 9-3. The ttycurses.c program
/*

* ttycurses.c -- An application that uses a tty subw ndow t hat

* emulates a tty so well, you can use curses(3x) routines init.
* This programdoes not handl e resizes -- resizing the base frame
* produces unpredictable results. To handl e resizing properly,

* the application should install a resize event handl er and

* call endwin() followed by initscr() toreinitialize curses

* to reflect the size of the w ndow
*
*

cc ttycurses.c -Ixview-lcurses -ltermib

*/
#i ncl ude <curses. h>
#undef WNDON/* defined by curses.h -- needs to be undefined */
#i ncl ude <xvi ew xvi ew h>
#i ncl ude <xvi ew panel . h>
#i ncl ude <xvi ew t ext sw. h>
#include <xviewtty. h>

/* panel itenms contain the x,y info for outputting text to the ttysw*/
Panel _item x, y, text;

nai n( ar gc, ar gv)

int argc;
char *argv[ ];
{
Frane frane;
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Example 9-3. The ttycurses.c program (continued)

248

Panel panel ;

Tty ttysw

char buf[ 16];

voi d output(), exit();

xv_init(XV_INT_ARC PTR ARGV, &argc, argv, NUL);

frane = xv_create( XV_NULL, FRAME,

FRAME LABEL, argv[ 0],
FRAVE_SHOW FOOTER, TRUE,
NULL) ;

panel = (Frane)xv_create(frame, PANEL, NULL);

(void) xv_create(panel, PANEL_BUTTON

PANEL_LABEL_STR NG "Quit,
PANEL_NOTI FY_PRCC, exit,
NULL) ;

(void) xv_create(panel, PANEL_BUTTON
PANEL_LABEL_STR NG "Print",
PANEL_NOTI FY_PRQOC, out put,

NULL) ;

x = (Panel _iten)xv_create(panel , PANEL_NUMER C TEXT,
PANEL_LABEL_STR NG X
PANEL_VALUE DI SPLAY LENGTH, 3,

NULL) ;

y = (Panel _i ten) xv_creat e( panel , PANEL_NUMER C TEXT,
PANEL_LABEL_STR NG Yy,
PANEL_VALUE DI SPLAY LENGTH, 3,

NLLL) ;

text = (Panel _iten)xv_create(panel, PANEL_TEXT,
PANEL_LABEL_STR NG "Text: ",
PANEL_VALUE DI SPLAY LENGTH, 10,

PANEL_VALUE, "X,
NLLL) ;

wi ndow fit(panel);

ttysw = (Tty)xv_create(frane, TTY,

WN_BELOV panel ,

WN X, 0,

TTY_ARGV, TTY_ARGV_DO NOT_FCRK,
NLLL) ;

wi ndow fit(frane);

dup2((int)xv_get(ttysw, TTY_TTY_FD), 0); /* dup2 closes O first */
dup2((int)xv_get(ttysw, TTY_TTY_FD), 1); /* dup2 closes 1 first */

/* initscr() initializes the curses package and det er n nes
* characteristics about the windowas if it were a termnal.
* The curses specific variables, LINES and GOLS are now set

* to the row and col unn si zes of the wi ndow

*/
initscr();

xv_set (x, PANEL_MAX VALUE, QO.S-1, NUL);

xv_set (y, PANEL_MAX VALUE, LINES-1, NUL);
sprintf(buf, "LINES %", LINES-1);
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Example 9-3. The ttycurses.c program (continued)

xv_set (frame, FRAME LEFT_FOOTER buf, NUL);
sprintf(buf, "OAS %", CO.S-1);
xv_set (frame, FRAME R GHT_FOOTER buf, NULL);

xv_nai n_| oop(frane);
}
/)\'
* cal | back routine for the <print> panel button. Get the coordi nates
* and the text to print on the tty subw ndow and use curses library
* routines to render the text.
*/
voi d
out put ()

int X = (int)xv_get(x, PANEL_VALUE);

int Y= (int)xv_get(y, PANEL_VALUE);

char *Text = (char *)xv_get(text, PANEL_VALUE);
nvaddstr(Y, X Text);

refresh();

TTY Subwindow Function Key Escape Sequences

XView provides a default .ttyswrc file for the shel | t ool which provides the SunView
escape key sequences for the following keys: L3, F1-F12, R1-R7, R9, R11, R13, and R15 (for
more details see SOPENWINHOME/lib/.ttyswrc). To override the default file, place any
.ttyswr c filein your $HOME directory. To avoid using any .ttyswrc file, place the follow-
ing line in your .Xdefaults file;

termuseA ternateTtyswc: Fal se

In addition, you will need to remove any .ttyswrc files from your $SHOME directory. To spec-
ify adifferent aternate file than the one in SOPENWINHOME/lib/.ttyswrc, place the follow-
ing into your .Xdefaults file:

termalternateTtyswc: filenane

where filename is the path and name of the file to use. For example:

termalternateTtyswc: /usr/lib/ttyswc

When using a Sun Type 4 keyboard with an X 11 server other than OpenWindows 3.0, escape
key sequences cannot be produced for keys F11 and F12 due to a limitation in the standard
X11 keysym definition file. The base keysym file distributed by the X Consortium limits the
number of unique function keys to a maximum of 35 (for more details see
$OPENWINHOME/include/X11/keysym.h). The Sun Type 4 keyboard has 37 keysyms. For
OpenWindows, there are two extra keysyms Sun_F36 and Sun_F37 which allow XView and
other X-based programs to perform unique actions on the F11 and F12 keys (for more details
see SOPENWINHOME/include/X11/Sunkeysym.h).
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9.6 TTY Package Summary

The TTYSW procedures are shown in Table 9-1. Table 9-2 lists the TTYSWattributes. This
information is described fully in the XView Reference Manual.

Table 9-1. TTY Subwindow Procedures

ttysw_ i nput ()
ttysw out put ()

Table 9-2. TTY Subwindow Attributes

TTY_ARGV

TTY_ARGV_DO NOT_FORK
TTY_CONSOLE
TTY_PAGE_MODE

TTY_PI D

TTY_QUI T_ON_CHI LD _DEATH
TTY_TTY_FD

W N_FONT
W N_SET_FOCUS
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Scrollbars are used to change what you view in a subwindow. For instance, in atext subwin-
dow, scrollbars are used to scroll through adocument. In acanvas subwindow, scrollbars can
be used to see another portion of the paint window (which can be larger than the canvas
subwindow). This chapter addresses specific functions of scrollbars themselves. These func-
tions are applicable to any XView package that has scrollbars attached. If you are interested
in how to utilize scrollbars for a particular package, you should consult the chapter that dis-
cusses that package.

OPEN LOOK describes scrollbars using the visual metaphor of an elevator riding on a cable,
which is attached at both ends to anchors. Figure 10-1 shows a scrollbar from the OPEN

LOOK GUI Specification Guide.

— 4]
=z Top cable anchor
| - Up arrow
Elevator E Drag area
| > Down arrow
Proportion indicator
Cable
= Bottom cable anchor
—_—]

Figure 10-1. An OPEN LOOK scrollbar
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The elevator contains directional arrows and a drag box. A subwindow can have vertical or
horizontal scrollbars. Horizontal scrollbars are placed to the right of the subwindow while
vertical scrollbars are placed at the bottom. OPENLOOK defines precisely how scrollbars
look and behave—the programmer or user cannot change it. All the programmer can control
isthe scrollbar’s color, length, and various other common and generic attributes.

One of the functions of the scrollbar isthe ability to split a view. The OPENW N package pro-
vides objects such as text subwindows and canvases that may be split into several views; the
scrollbar provides the functional interface. Certain XView packages, such as text subwin-
dows, automatically create their own scrollbars. Canvases, on the other hand, require the
programmer to create and attach scrollbars.

The scrollbar’s look and feel isrelated to the size of the object it scrolls. Attributes are asso-
ciated with each of the following terms:

Orientation The orientation of a scrollbar indicates whether it is horizontal or vertical.

Object Length  The length of the object is registered with the scrollbar. The proportional
indicator (the darkened part of the elevator cable) uses this value. For
example, the object length for a text subwindow is the number of lines in
the editing buffer.

Page Length When the object length is larger than what the view window can contain,
the overall areais broken up into pages. When the user selects the elevator
cable, the scrollbar scrolls in page segments in the direction of the cursor
(e.g., l€eft, right, up, or down) relative to the elevator.

Unit Length When the user clicks on the elevator arrows, the scrollbar scrolls one unit.
Units are measured in pixels, so arbitrary or abstract objects that are to be
scrolled should be measured in terms of pixels so that scrolling seems con-
sistent with the object. For example, a text subwindow sets its scrollbar’s
unit length to the size of the characters in the font. Unit scrolling results in
the window moving line by line up or down.

View Length The view length is the same size as the height or width of the subwindow
the scrollbar is associated with depending on the scrollbar’s orientation.

Figure 10-2 illustrates the terminology used above.

Creating Scrollbars

The definitions necessary to use scrollbars are found in the header file <xview/scrollbar.h>.
The basic scrollbar is created using the following code fragment:

Scrol | bar scroll bar;

scrol I bar = (Scrol | bar)xv_creat e(owner, SCROLLBAR NULL);
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Figure 10-2. Relationship between a scrollbar and the object it scrolls

The owner must be an object subclassed from the OPENW N package or the FRAME package.
Figure 10-3 showsthe class hierarchy for the SCROLLBAR package.
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Generic

Object (Drawable) Window Scrollbar

Figure 10-3. Scrollbar class hierarchy

The scrollbar inherits certain attributes from the parent while other attributes are initialized
automatically. For example, if the owner of the scrollbar is a canvas, the scrollbar’s color is
inherited from the canvas, while the scrollbar’s object length is set by the canvas explicitly;
that is, you are not required to set it. Thisis usualy desirable when creating objects that are
used together.

Relationship Between Scrollbars and Objects

Most scrollbar attributes describe the relationship between the scrollbar and the object such
as a canvas or text subwindow that is affected by scrolling. The foremost is
SCROLLBAR _PI XELS PER UNI T, which describes the number of pixels in a scrolling unit.
For text subwindows, the unit is the text width and height. For canvases, it is one pixel (by
default). If you were to build a canvas subwindow intended to browse a set of 64x64 bit-
maps, then you would set this to 64. Scrolling actions occur in scrollbar units, so this would
mean that the clicking on one of the elevator arrows causes a scrolling movement of 64 pix-
elsat atime. Most scrollbar attribute values are based on the unit value.

The size of the object itself (a graphic image, text stream or whatever) is stored as the
SCROLLBAR_OBJECT_LENGTH while the size of the viewable window is represented as the
scrollbar's SCROLLBAR VI EW LENGTH. After having been scrolled, the scrollbar’s current
offset into the object is reflected in SCROLLBAR VI EW START. When paging is done (select-
ing the cable portion of the elevator), the amount scrolled is set hy
SCROLLBAR PAGE_LENGTH. These values are in object units, so to get their values in pixels,
multiply by the value of SCROLLBAR_PI XELS_PER UNIT.

The scrollbar manages its own events, resizes and repaints automatically. It is not necessary
to interpose event handlers for the scrollbar. By default, the event handling mechanism
determines the type of scrolling that has been done and changes the appropriate attributes.
All OPENW N objects that support scrollbars also redisplay the window to show the results of
scrolling.

Even though you do not need to know when the scrollbar is scrolled to manage the scrolling,
you might be interested in knowing when the scrolling action occurs. XView objects such as
text subwindows that manage their own data (text, in this case) handle this automatically.
See Chapter 5, Canvases and Openwin, for discussion on scrolling canvases.
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If awindow that has a scrollbar isresized, the scrollbar isresized accordingly. If the window
is sized too small for al of the parts of the scrollbar to be visible or usable, then those parts
cannot be available. At the very least, the scrolling arrows must be visible. Figure 10-4
shows a text subwindow that has been split twice. Notice the scrollbars to the right of the
text subwindows. The uppermost window cannot be split again because the minimum size of
the scrollbar has been reached.

[ Edit - prose

( File ¥) (View v) {(Edit v) {Find ¥)

It was a dark and stormy night. All of the beagles
were safely in their kennels. The bats flew around

It was a dark and stormy night. All of the beagles
were safely in their kennels. The bats flew around
the tower, squeaking frantically.

[ 0CeL_ToJ] (<o}

It was a dark and stormy night. All of the beagles
were safely in their kennels. The bats flew around
the tower, squeaking frantically.

Dosolina stood at the open window wistfully
gazing out over the moors, her long dark tresses
blowing wildly as the wind gusted. Pietor was
long overdue. There were evil things afoot in -
the night, and she feared greatly for his safety.

There was something unnatural about the light
flickering through the clouds. The beagles bugled
their howls, protesting their captivity.

[

i i

Figure 10-4. Splitting a text subwindow twice
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10.3 An Example

Let's suppose that you want to display alist of icons that have dimensions of 64x64. You
wish to display the icons in rows and columns in a canvas. Because there may be more icons
than the canvas can display at once, you attach scrollbars to the canvas. When the user uses
the scrollbars to view the icons, each scrolling action should scroll an entire icon or set of
iconsinto view. Paging should scroll the next page of iconsinto view.

For demonstration purposes, rather than display actual icons, we present a grid where each
cell in the grid represents an icon (see Figure 10-5).

backing 1.1]1.2[1.3/1.4[15/1.6]1.7 ;/
bitmap .
2.1(2.2|2.3|2.4|25[2.6|2.7 >(
31|3.2/3.3/3.4|3.5/3.6|3.7 > )
-7 |a1l|a2|43|4.4|45|a6]|a7 :(
-7 5.1]5.2|5.3]5.4|5.5|5.6|5.7 > >
canvas //’ 3.213.313.4/35|3.6 6.4/6.5/6.6]6.7 >/
subwindow — -~ |g" : ’ : :
P - 7.4|75|7.6|7.7 >\
e 4.214.314.4|45|4.6
8.4|8.5/84(8.7 >\
I | ||s.5[5.6 ; \
E v WV A4 A4
3.2|3.3/3.4|3.5(3.6 6.5/6.6 e
75|76| )
4.214.314.4|1454.6 .
5.2|5.3|5.4|5.5|5.6
6.2(6.3/6.4/6.5/6.6 ’
7.2\7.3|7.4|75|7.6
(-
|:| _EZIE_ |:| . base frame with
_I_‘ ’—I, canvas subwindow

Figure 10-5. Model for scroll_cells.c
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Each cell is considered a unit to the scrollbars, so the number of pixels per scrollbar-unit
must be set to the size of the cell. Thus, the attribute SCROLLBAR Pl XELS PER UNI T is set
to 64 for each scrollbar (the width and height are the same). With this attribute set, when the
user selects an arrow on the scrollbar, an entire cell is scrolled into view (depending on which
arrow is selected).

We set SCROLLBAR PAGE_LENGTH to be the same as SCROLLBAR VI EW LENGTH to specify
the paging size. When the user selects any part of the scrollbar cable, the view is paged and a
new set of icons is scrolled into view (depending on which side of the elevator is selected).
The page length could be set to one unit less than the view length, so that paging causes the
last cell in the old block to be the first cell in the new block. Remember, the “lengths” men-
tioned here are given in units.

The setting of the scrollbar unit size also assures that the upper-left corner of a cell maps to
the upper-left corner of the window so as not to display a portion of the cell. This guarantee
cannot be made for the lower and right-hand edges of the window because we cannot control
the resizing of the frame by the user.

In the program in Example 10-1, the variable cel | _map isaPi xmap of depth 1. But, the
depth is arbitrary—we use 1 because we know that the icons we are displaying are of depth
1. The canvas, on the other hand, may be any depth at al; color canvases have a depth
greater than 1. Copying drawables of different depths onto one another is an X Protocol
error, so we use XCopyPl ane() to guarantee that the pixmap is rendered into the canvas
correctly.

Example 10-1. The scroll_cells.c program

/*
* scroll_cells.c -- scroll a bitmap of cells around in a canvas.
* The cells are rectangul ar areas | abel ed with nunbers whi ch nay
* represent arbitrary data such as icon inages. The cell sizes are
* defined to be 64 by 64 aligned in rows and columms. This exanpl e
* is used to denonstrate howto configure scrollbars to accommodat e
* arbitrary data within a w ndow
*/

#i ncl ude <stdio. h>

#i ncl ude <X11/ X h>

#include <X11/ X ib.h> /* Wing Xib graphics */

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew canvas. h>

#i ncl ude <xvi ew scrol | bar. h>

#i ncl ude <xview font. h>

#i ncl ude <xvi ew xv_xrect. h>

#defi ne CELL_WDTH 64

#define CELL_HEl GHT 64

#define CELLS PER HOR PAGE 5 /* when pagi ng w scrol | bar */
#define CELLS PER VER PAGE 5 /* when pagi ng w scrol | bar */

#def i ne CELLS PER ROV 8

#define CELLS PER OOL 16

Pi xnmap cel | _map; /* pixmap copi ed onto canvas w ndow */
Scrol | bar hori z_scrol | bar;

Scrol | bar vert_scrol | bar;
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Example 10-1. The scroll_cells.c program (continued)

co]

int
char

gc; /* General usage CGC */
nmai n(argc, argv)
argc;
*argv[ ];
Frane frane;
Canvas canvas;
voi d repai nt _proc();

260

/* Initialize, create frane and canvas... */
xv_init(XV_INT_ARC PTR ARGV, &argc, argv, NULL);

frane = (Frame)xv_create( XV_NULL, FRAME,

FRAME LABEL, argv[ 0],
FRAME_SHOW FOOTER TRUE,
NULL) ;

canvas = (Canvas)xv_create(frame, CANVAS,
/* make subw ndow the size of a "page" */
XV_WDTH, CELL_WDTH * CELLS PER HCR PAGE,
XV_HEl GHT, CELL_HEl GHT * CELLS PER VER PAGE,
/* canvas is nuch | arger than the w ndow */

CANVAS W DTH CELL WDTH * CELLS PER RON+ 1,
CANVAS HEI GHT, CELL_HEl GHT * CELLS PER COL + 1,
CANVAS AUTO EXPAND, FALSE,

CANVAS AUTO SHR NK, FALSE,

/* don't retain window-- we'll need

* torepaint it all the tine */

CANVAS RETAI NED, FALSE,

/* we're using Xib graphics calls in repaint_proc() */
CANVAS X PAINT_ WNDOWN  TRUE,

CANVAS_REPAI NT_PRCC, repai nt _proc,

/* we' Il be repainting over exposed areas,

* so don't bother clearing */

OPENWN_AUTO CLEAR FALSE,

NLLL) ;

/)\'

* (reate scrollbars attached to the canvas. Wen user clicks
* on cabl e, page by the page size (PAGE LENGTH). Scrolling

* shoul d nove cell by cell, not by one pixel (PIXELS PER UNT).
*/

vert_scrol | bar = xv_creat e(canvas, SOROLLBAR

SORCLLBAR DI RECTI ON
SORCLLBAR PI XELS PER UN T,
SORCLLBAR CBJECT_LENGTH
SORCLLBAR PAGE LENGTH
SORCLLBAR M EW LENGTH
NLLL) ;

horiz_scrol | bar = xv_creat e(canvas,

SOROLLBAR Dl RECTI O\
SOROLLBAR PI XELS PER NI T,
SOROLLBAR CBJECT_LENGTH,
SOROLLBAR PAGE_LENGTH
SOROLLBAR VI EW LENGTH

SORCLLBAR VERTI CAL,
CELL_HEl GHT,
CELLS PER OOL,
CELLS PER VER PAGE,
CELLS PER VER PAGE,

SCROLLBAR,
SCROLLBAR HOR! ZONTAL,
CELL_WDTH
CELLS PER ROV
CELLS PER HOR PAGE,
CELLS PER HOR PAGE,

XView Programming Manual



Example 10-1. The scroll_cells.c program (continued)

NLLL) ;

/)\'

* create pixmap and draw cells into it ... this is the abstraction.

* The cell _map is copied into the w ndow via XCopyPl ane in the
* repai nt procedure.

*/
{
short X, y, pt =0;
Xv_Font font;
XPoi nt poi nts[ 256]; /* keep Xib calls to a mni num*/
XQVal ues gcval ues;

D splay *dpy = (D splay *)xv_get(canvas, XV_D SPLAY);

font = (Xv_Font)xv_find(frame, FONT,
FONT_NAME, "icon",
NLLL) ;
cel | _map = XO eat ePi xmap(dpy, Defaul t Root Wndow( dpy),
CELLS PER RON* CELL WDTH + 1,
CELLS PER OOL * CHELL HEI GHT + 1,
1); /* W only need a 1-bit deep pi xmap */

/* Ceate the gc for the cell _map -- since it is 1-bit deep,
* use 0 and 1 for fg/bg values. Aso, linmt nunber of
* events generated by setting graphics exposures to Fal se.
*/
gcval ues. graphi cs_exposures = Fal se;
gcval ues. background = 0;
gcval ues. foreground = 1;
if (font)
gcval ues. font = (Font)xv_get(font, XV X D);
gc = XO eateGdpy, cell _nap,
QCFont | Q0For egr ound| GCBackgr ound| GO aphi csExposur es,
&gcval ues) ;

if (Ifont) {
/* dot every other pixel */
for (x =0; x <= CELL_WDTH * CELLS PER ROV x += 2)
for (y =0; y <= CELL HEEGHT * CELLS PER OQ; y += 2) {
if (x %CELL WDTH != 0 &y % CELL_HE GHT ! = 0)

conti nue;
points[pt].x = x, points[pt].y =vy;
if (++pt == sizeof points / sizeof points[0]) {

XDr awPoi nt s(dpy, cell _map, gc, points, pt,
Goor dMbdeQri gi n) ;
pt =0
}
}
if (pt != sizeof points) /* flush remaining points */
XDr awPoi nt s(dpy, cell _map, gc,
points, pt, CoordMbdeQrigin);
}
/* lcon font not available. Instead, |abel each cell
* with a string describing the cell’s coordinates.
*/
for (x = 0; x < CELLS PER ROV x++)
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Example 10-1. The scroll_cells.c program (continued)

for (y =0; y < CELLS PER OO; y++) {
char buf[ 8];
if (Ifont) {
sprintf(buf, "%l %", x+1, y+1);
XDrawst ring(dpy, cell_map, gc,
X * CELL WDTH + 5, y * CELL HE GHT + 25,
buf, strlen(buf));
} else {
buf[0] = x +y * CELLS PER OO,
XDrawst ri ng(dpy, cell _map, gc,
x * CELL_ WDTH y * CELL_HEl (HT, buf, 1);
}
}

/* we're now done with the cell _map, so free gc and create
* a new one based on the windowthat will use it. Qherw se,
* the GQC nay not work because of different depths.

*/
if (font)
xv_dest roy(gc);

XFree@QJ dpy, gc);

gcval ues. background = Wi t ePi xel (dpy, Defaul t Screen(dpy));

gcval ues. foreground = Bl ackPi xel (dpy, Defaul t Screen(dpy));

gcval ues. pl ane_mask = 1L;

gc = XO eat eG dpy, Defaul t Root Wndow( dpy),

QCFor egr ound| GCBackgr ound| GOG aphi csExposur es, &gcval ues);

}

/* shrink frane to mninal size and start notifier */
wi ndow fit(frane);
xv_mai n_| oop(frane);

}

/*
* The repaint procedure is called whenever repainting i s needed in
* a paint window Since the canvas is not retained, this routine
* is going to be called any time the user scrolls the canvas. The
* canvas will handl e repainting the portion of the canvas that
* was in view and has scrolled onto another viewabl e portion of
* the window The xrects paraneter will cover the new areas that
* were not in view before and have just scrolled into view If
* the window resizes or if the windowis exposed by other w ndows
* di sappearing or cycling through the wi ndow tree, then the nunber
* of xrects will be nmore than one and we’ll have to copy the new
* areas one by one. dipping isn't necessary since the areas to
* be rendered are set by the xrects val ue.
*/

voi d

repai nt _proc(canvas, paint_w ndow, dpy, wn, Xxrects)

Canvas canvas;

Xv_W ndow pai nt _wi ndow;

D spl ay *dpy;

W ndow Wi n;

Xv_xrectlist *Xrects;

{

int x, vy;
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Example 10-1. The scroll_cells.c program (continued)
x = (int)xv_get (horiz_scrollbar, SOROLBAR M EW START);
y = (int)xv_get(vert_scrollbar, SCROLLBAR VI EW START);
for (xrects->count--; xrects->count >= 0; xrects->count--) {
printf("top-left cell =%, % — %, % %l %0, x+1, y+1,
Xrects->rect_array[ xrects->count ]. X,
Xrects->rect_array[ xrects->count ].vy,
Xrects->rect_array[ xrects->count ].width,
Xrects->rect_array[ xrects->count ]. hei ght);
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XCopyP ane(dpy, cell_map, wn, gc,
Xrects->rect_array[ xrects->count ]. X,
Xrects->rect_array[ xrects->count ].vy,
Xrects->rect_array[ xrects->count ].width,
Xrects->rect_array[ xrects->count ]. hei ght,
Xrects->rect_array[ xrects->count ]. X,
Xrects->rect_array[ xrects->count ].y, 1L);

10.4 Managing Your Own Scrollbar

A scrollbar may have delayed binding—that is, it may be created without an owner and
attached to objects that were created separately.

In most cases, you would probably never need to create a scrollbar that was not part of atext
subwindow or a canvas. These two packages handle al of the dirty work involved in manag-
ing and maintaining the types of attributes mentioned above. If you are using the CANVAS or
TEXTSWpackages, you do not need to worry about any of this. If you do try to create your
own scrollbars and have them manage your own windows, you will probably find that you
will have reinvented the wheel in the form of the CANVAS package.

If you are going to attempt this type of activity, you will need to follow these guidelines:

e Maintain the relationship between the object to be scrolled and the scrollbar itself. This
includes using al the scrollbar attributes mentioned in Section 10.1, “Creating
Scrollbars.”

e Manage geometry (size, position, and orientation) of the scrollbar. You must place the
scrollbars in the appropriate places around the object you intend to scroll. Typicaly, the
scrollbars should match the width and height of the object being scrolled.

e Install appropriate SCROLLBAR NORMALI ZE PROC and SCROLLBAR COVPUTE
SCROLL_PROC procedures to change the display of the scrolling object.
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10.4.1 Monitoring When Scrollbar Events Occur

When events take place in the scrollbar, the scrollbar normally interprets these events as
scrolling events and adjusts itself appropriately. Since scrollbars are attached to objects such
as canvases and text subwindows, those objects are also notified of the scrolling event so they
can control the display of the data within their associated windows. For example, a canvas
may get a SCROLLBAR REQUEST event indicating that the user has initiated a scrolling action
and that the object associated with the scrollbar needs to change its display by the requested
amount.

The object to which the scrollbar is attached is set using the scrollbar attribute,
SCROLLBAR_NOTI FY_CLI ENT.* The internals to the scrollbar attempt to get information
from this client, such asits size. For canvases, the view window is used. Since you normally
query for user events on the canvas's paint window, this doesn’t interfere with the scrollbar
processing and also explains why your event handlers never see this event. For text subwin-
dows, programmers normally do not concern themselves with events, so again, scrollbar pro-
cessing is not affected.

If you are interested in managing the scrolling mechanisms of a scrollbar, or if all you need is
to be notified of when the user invokes scrolling actions, you can install an event-interposing
function on the scrollbar itself. This involves using the routine notify inter-
pose_event func() discussed in Chapter 20, The Notifier. You can set one up in the
following way:

Canvas canvas;

Scrol | bar sb;
Notify func nonitor_scroll();

(.:a{n.vas = xv_create(frane, CANVAS, NUL);
sb = xv_create(canvas, SCROLLBAR NUL);

notify_interpose_event_func( xv_get(sb, SCROLLBAR NOTI FY_CLI ENT),
noni tor_scrol |, NOTlI FY_SAFE);

When the user invokes any scrolling events in the scrollbar, the function moni t or _scrol |
is called with the event type set to SCROLLBAR REQUEST.

Example 10-2 demonstrates how thisis done in an application. By default, a canvas is set up
of size 1000x1000 and a scrollbar attached. When the user scrolls the canvas, the function
nonotir_scrol | () is caled, which prints information about how much the canvas
scrolled.

Example 10-2. The scrollto.c program

/* scroll_to.c -- denonstrate how to nmonitor the scrolling
* requests invoked by the user. Requests can be nonitored,
* jgnored or changed programmatically. This program creates

*While thisis a settable attribute, it is not recommended that you change the notify client for scrollbars for the current
release.

264 XView Programming Manual



Example 10-2. The scrollto.c program (continued)

* a canvas wi ndow by default or a textsww th the -textsw
* command line option. Both contain a scrollbar.
*/

#i ncl ude <stdio. h>

#i ncl ude <xvi ew xvi ew. h>

#i ncl ude <xvi ew t ext sw h>

#i ncl ude <xvi ew canvas. h>

#i ncl ude <xvi ew scrol | bar. h>
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nmai n(argc, argv)
int argc;
char *argv[ ];

Frane frane;
Text sw text sw,
Canvas canvas;
Scrol | bar shar;

Noti fy_val ue noni tor_scroll();
(void) xv_init(XV_INT_ARRC PTR ARGV, &argc, argv, NUL);
frane = xv_creat e(NULL, FRAME, NULL);

if (argc > 1 & !strenp(argv[ 1], "-textsw')) {
textsw = xv_create(frame, TEXTSW
TEXTSWH LE_CONTENTS, "“/etc/terntap”,
NLLL) ;
sbar = xv_get (textsw, TEXTSW SCROLLBAR);
} else{
canvas = xv_create(frame, CANVAS,
CANVAS WDTH, 1000,
CANVAS_HEl GHT, 1000,
CANVAS_AUTO SHR NK, FALSE,
CANVAS AUTO EXPAND, FALSE,
NLLL) ;
sbar = xv_creat e(canvas, SCROLLBAR
SCROLLBAR DI RECTI ON,  SCROLLBAR VERTI CAL,
SCROLLBAR PI XELS PER LN T, 10,
NLLL) ;
}
notify_i nterpose_event _func(xv_get(sbar, SOROLLBAR NOTI FY_CLI ENT),
noni tor_scrol |, NOIl FY_SAFE);

xv_mai n_| oop(frane);

}

/ *
* To change the behavior of the scrolling of the canvas, do not pass
* on the event via notify_next_event_func() when the event type is

* SCROLLBAR REQUEST.

*/
Noti fy_val ue
noni tor_scroll (client, event, sbar, type)
Notify_client client;
Event *event;
Scrol | bar sbar;
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10.4.2

Example 10-2. The scrollto.c program (continued)

Notify_event _type type;

{
int view start, last_viewstart, pixels_per, is_neg =0, total;
if (event_id(event) == SCROLLBAR REQUEST) {
view start = (int)xv_get(sbhar, SCROLLBAR VI EW START);
last_view start = (int)xv_get(sbar, SCROLLBAR LAST VI EW START);
pi xel s_per = (int)xv_get(sbar, SCROLLBAR Pl XELS PER INT);
if ((total =viewstart - last_viewstart) < 0)
total = -total, is_neg = 1;
printf("scrolled from% to %l: % pixels (%l units) 9%\n",
last _view start, viewstart, pixels_per * total, total,
is_neg? "up" : "down");
}
return notify_next_event_func(client, event, sbar, type);
}

If the command-line option - t ext swisgiven, atext subwindow is used instead of acanvas.

The application can change the scrolling behavior by not caling the function
notify next event func(). It can choose to set the scrollbar to any position it
desires via xv_set () and the appropriate attributes, or it can ignore the scroll request
entirely. In any event, the function should return either NOTI FY_DONE or the return value of
notify next _event func().

The parameters to monitor_scroll () include the client (the object set by
SCROLLBAR NOTI FY_CLIENT), as well as the event (which is probably
SCROLLBAR REQUEST), the scrollbar itself, and an unused type parameter indicating
whether thiswas called viaNOTI FY_SAFE or NOTI FY_| MVEDI ATE.

Providing a Scrollbar Compute Procedure

Normally, the starting position of the scrollbar’s current view is computed by its package's
default scroll procedure, scrol | bar _default _conpute_scroll _proc(). Youcan
install you own scroll procedure using the SCROLLBAR COVPUTE_SCROLL_PRCC attribute.
This procedure converts the physical scrollbar information into client object information;
that is, it returns the offset and the object Iength of the object to scroll. The form of the com-
pute scroll routine is:

voi d

scrol | bar_conpute_scrol | _proc(sb, pos, length, notion,

&of fset, &object | ength)

Scrol | bar sb;
int pos;
int | engt h;

Scroll _notion  notion;
unsi gned long offset;
unsi gned |l ong object | ength;

This procedure computes the offset, and the scrollbar package will scroll to this offset into
the object when the compute procedure returns. This function should return the offset and
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object length where pos is the position in the cable. The default com
put e_scrol | _proc can be called to perform the normal scroll. If anormal i ze_proc
is not set then the offset becomes the viewstart, after bounds checking, and the scrollbar
package will scroll to this offset into the object. For example:

Example 10-3. Scrollbar compute scroll procedure example
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voi d
conput e_scrol | 1(scrol | pub, pos, avai | _cabl e, noti on, of f set, obj ect _| en)
Scrol | bar scrol | pub;
int pos;
int avail_cabl e;
Scrol | _notion notion;
unsi gned | ong *of fset;
unsi gned | ong *obj ect | en;
{
int new start = TEXTSWCANNOT_SET;
int lines = 0;

*obj length = es_get | engt h(folio->vi ews->esh);

switch (notion) {
case SCROLLBAR ABSCLUTE
if (length == 0)

new start = pos;

el se

new start = *obj length * pos / length;
br eak;

case SCROLLBAR PO NT_TO M N
case SCROLLBAR M N TO PA NT: {
if (lines == 0)
l'i nes++; /* A ways make some progress */
if (motion == SCROLLBAR M N TO PA NTI)
lines = -lines;
}

br eak;

case SCROLLBAR PACE FCRMRD
lines = line_table.last_plus _one - 2;
br eak;

case SCROLLBAR PACE BACKWARD:
lines = last_plus_one + 2;
br eak;

case SCRCOLLBAR LI NE FCRMRD
lines = 1;
br eak;

case SCROLLBAR LI NE BACKWARD:
lines = -1;
br eak;

case SCROLLBAR TO START:
new start = 0;
br eak;

case SCROLLBAR TO END
new start = *obj | ength;
br eak;

defaul t:
br eak;

}
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10.4.2.1

10.4.3

Example 10-3. Scrollbar compute scroll procedure example (continued)

xv_set (sb, SCRALLBAR M EWLENGTH, | ast_pl us_one - first,
0);
*offset = first;
return (XV_CK);
}

In this example, the t ext sw package keeps track of the object size based on the number of
characters in the view. When the user scrolls, the object length will most probably change, so
the t ext sw package uses its own compute scroll procecure to calculate a new object length
and offset each time there is a scroll request. This is needed for cases when the user scrolls
backwards and data is still coming into the t ext sw, so the object length grows (the propor-
tional indicator shrinks).

Indicating scrollbar motion

The attribute SCROLLBAR MOTI ON provides the scrolling motion that resulted during a
scrollbar_request event. This attribute is get only. Possible valid motions returned are:

ABSCLUTE

PONT_TOMN (fromhere_to_top on nenu)
PACE_ FORWRD

LI NE_FCRMWARD

MN.TO PANT (fromtop_to_here on nenu)
PACE_BACKWARD

LI NE_ BACKWARD

TO END

TO START

PAGE ALI Q\ED

Providing a Scrollbar Normalize Procedure

The scrollbar package provides for a special offset routine that may be used to adjust the new
scroll position before the scrollbar package scrolls to the starting location computed by the
scrollbar compute procedure. This special offset routine, called the normalize procedure,
allows you to perform a scroll adjustment when, for example, the new scroll position would
split an object in the view. By default, no normalize procedure is specified and the scrollbar
package scrolls to the starting location computed by the compute procedure, as shown in the
previous section. Use SCROLLBAR NORVALI ZE_PRCC to name a normalize procedure used to
adjust the offset.

The function set with SCROLLBAR_NORMALI ZE_PRCC should return vstart. The function takes
the offset given by the conput e_proc and adjusts it. The scrollbar package will then
scroll to this offset into the object. The form of the normalize scroll routine is:

voi d
ny_scrol | bar_nornal i ze_proc(sb, voffset, notion, vstart)
Scrol | bar sb;

long unsigned offset;

268 XView Programming Manual



Scrol |l _notion notion;
long unsigned *vstart; /* newoffset, this is the new view start*/

See the following example:

Example 10-4. Scrollbar normalize procedure example

panel _nornal i ze_scrol | (sb, offset, notion, vs)
Scrol | bar sb;
long unsigned offset;
Scroll _notion  notion;

long unsigned *vs; /* new offset == new viewstart */
{
line_ht = (int) xv_get(sh, SCROLLBAR PIXELS PER INT);
/* 1f everything in the panel is in view then don't scroll. */
if ((int) xv_get(sb, SCROLLBAR (BJECT LENGTH <=
(int) xv_get(sb, SCROLLBAR VI EWLENGTH))
return (*vs = offset);
switch (notion) {
case SCROLLBAR ABSCLUTE
case SCROLLBAR LI NE FCRMRD
case SCROLLBAR TO START:
align_to max = TRUE
scrolling_up = TRUJE
br eak;
case SCROLLBAR PACE FCRMRD
case SCROLLBAR TO END
align_to max = TRUE
scrolling_up = TRUJE
br eak;
case SCROLLBAR PO NT_TO M N
align_to max = TRUE
scrolling_up = TRUJE
br eak;
case SCROLLBAR M N TO PA NT:
align_to max = TRUE
scrol ling_up = FALSE
br eak;
case SCROLLBAR PACE BACKWARD:
case SCRCLLBAR LI NE_BACKWARD:
align_to max = FALSE
scrol ling_up = FALSE
br eak;
}
*vys = of fset;
return (XV_CK);
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The panel package uses this to ensure panel items are aligned properly and partial items are
not visible. The scrollbar package calls scrol | bar_conpute_scroll _proc and
scrol | bar_normal i ze_pr oc inthat order whenever any scrolling is done.

10.5 Scrollbar Package Summary

The procedures and macros in the SCROLLBAR package are listed in the next two tables.
Table 10-1 lists the procedure for the SCROLLBAR package. Table 10-2 lists the attributes in
the SCROLLBAR package. This information is described fully in the XView Reference Man-
ual.

Table 10-1. Scrollbar Procedures

scrol | bar_paint ()
scrol | bar _default_conpute_scroll _proc()

Table 10-2. Scrollbar Attributes

SCROLLBAR DI RECTI ON SCROLLBAR PAGE_LENGTH
SCROLLBAR LAST VI EW START  SCROLLBAR PI XELS PER UNI T
SCROLLBAR MENU SCROLLBAR _SPLI TTABLE
SCROLLBAR_NOTI FY_CLI ENT SCROLLBAR VI EW LENGTH
SCROLLBAR OBJECT_LENGTH SCROLLBAR VI EW START

SCROLLBAR_MOTI ON
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11
Menus

Menus play an important role in an application’s user interface. An OPEN LOOK menu may
display text or graphics. Menus may be attached to most XView objects such as menu but-
tons, scrollbars or text subwindows, or they may exist independently from objects and be
displayed on demand.

The user may cause a menu to be pinned up by selecting an optional pushpin in the pop-up
menu. When this happens, the menu is taken down and a corresponding command frame is
put up at the same location. Panel items in the pinup window correspond to the menu items
in the menu. Once a menu has been pinned up, the user continues to interact with it just as if
the menu were popped up each time. Menus that are used frequently are good candidates for
having pushpins so the user does not have to repeat the sequence of redisplaying the menu to
make selections.

OPENLOOK requires that menus have titles. Menus or submenus that originate from menu
buttons or pullright items do not need to have titles, since the name of the menu button or
menu item acts as the title.

Fonts may not be specified in either menu items or menu titles; menu items follow the same
constraints outlined for panel buttons. However, if text is not used, then menu items may
contain graphic images, in which case, the font is of no concern. That is, you could specify a
Server _i mage that has a string rendered in a particular font.

Menu Types

There are three different types of menus. pop-up, pulldown, and pullright menus. The gen-
era term pop-up menu may describes all three types in certain contexts since menus are
popped up. However, pulldown and pullright menus have distinct characteristics that make
them unique.
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11.1.1 Pop-up Menus

11.1.2

11.1.3

Pop-up menus are displayed when the user selects the MENU mouse button over XView
objects such as scrollbars or text subwindows. An OPEN LOOK window manager also utilizes
pop-up menus in the root window and from base frame title bars. XView objects handle the
display of menus automatically. Applications may wish to track ACTI ON_MENU events in
objects such as canvases and display their own pop-up menus. Figure 11-1, from the OPEN
LOOK GUI Specification Guide, shows a Window menu-generated from the title bar of an
OPEN LOOK base frame.

window

Close

Full Size
Properties...
Back
Refresh
Quit

Figure 11-1. The Window menu

Pulldown Menus

Pulldown menus are attached to menu buttons. Menu buttons have a set of choices associ-
ated with them that the user can access only via the pulldown menu. When the user presses
the MENU mouse button over a menu button, the choices are displayed in the form of a pull-
down menu. If the menu button is selected using the SELECT button, the default menu item
is selected. See Chapter 7, Panels, for details on creating menu buttons. Figure 11-2, from
the OPEN LOOK GUI Specification Guide, shows sample pulldown menus activated from a
menu button.

Pullright Menus

OPENLOOK provides for items in the menu to have pullright menus associated with them.
Also called cascading menus, these menus are activated from the user dragging the MENU
mouse button to the right of a menu item that has an arrow pointing to the right. The cascad-
ing menu that results is a pop-up menu that can also have menu items with pullrights atta-
ched. Figure 11-3, from the OPEN LOOK GUI Specification Guide, shows a pullright menu
originating from amenu item in a pulldown menu.
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Again
Undo
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Regions b=
Text [

Figure 11-2. Menu buttons each with a pulldown menu

(e %)

Figure 11-3. Pushpins in a menu and a submenu
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11.2

11.2.1

11.2.2

Menu Items

In addition to the menu types, there are different types of menu items: choice, exclusive, and
nonexclusive. The different menu item types may be associated with each type of menu.

Each menu has a default selection associated with it. This item is displayed uniquely from
other menu items and designates a default action to take if the user wants to select the menu
without displaying it (see pulldown menus below). Typically, the Oth item in the menu isthe
default, but that may be changed either by the application or by the user.

Choice Items

The choice item is the default menu item type used when a menu is created. The default
selection in a menu has aring around it. When a pop-up menu is displayed, it is positioned
so that the mouse is pointing at the default item. Choice menu items may have pullright
menus associated with them, in which case there is a pullright arrow at the right side of the
item. If the selection of a menu item brings up a dialog box (command frame), then the label
for the menu item typically endsin ellipses (.. .).

Exclusive Items

When a choice item is selected, an action is taken and the menu forgets about it. Exclusive
menu items retain the fact that they are selected even after the menu has popped down. If the
user selects a new item, the new item is remembered. Because this is an exclusive menu,
only one choice may be selected at atime. The default item is indicated by a double-lined
box around the item. Figure 11-4 isfrom the OPEN LOOK GUI Specification Guide.

i Pattern v )

Figure 11-4. Exclusive settings on a menu
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11.2.3

11.3

When exclusive settings are used on menus, the current choice has a bold border when the
pointer is not on a menu choice. When the user drags the pointer onto other settings, the bold
border follows the pointer. Exclusive choice menus may not have items with pullright
menus.

Nonexclusive Items

Also called toggle items, menus that have toggle items support multiple choices from the
menu to be selected at the same time. That is, the user may toggle whether a particular
choice is selected. This action has no affect on the other menu items. Figure 11-5 shows an
example of amenu that has items and a submenu that has nonexclusive settings.

Figure 11-5. Nonexclusive settings on a submenu

In this figure, the chosen settings on the submenu are Bold and Italic. The choices not
selected are Underline and Overstrike.

Creating Menus

The header file for the MENU package is <xview/openmenu.h>, but the file is already included
by <xview/xview.h>. Another name for the MENU package is MENU_COWAND MENU. The
basic menuiscreated using xv_creat e():

Menu nenu;

nenu = (Menu) xv_create(server, MENUJ, NULL);

Menus (and sometimes menu items) are discrete objects that may have delayed binding. That
is, they may be created independently from any XView object and attached later using
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attributes specific to that object, such as the way that PANEL_| TEM MENU can be used to
attach an existing menu to a menu button. However, the association between menus and the
items they are attached to does not imply “ownership.”

The owner of amenu is a server object. By default, (if NULL is specified as the owner) the
default server is used. Menus may be used only on the server specified; they may not be
shared across different servers. Thus, the menu owner is only a concern for applications that
spread across multiple servers. See Chapter 15, Nonvisual Objects, for details on opening a
connection to different servers.

The parent of a menu, however, may be a pullright item from another menu. See Section
11.8, “Pullright Menus,” later in this chapter.

Figure 11-6 showsthe class hierarchy for the a menu object.

Generic

Object Menu

Figure 11-6. Menu class hierarchy

Exclusive menus are created using the MENU_CHO CE_MENU package, as in the following ex-
ample:

Menu nenu;

nenu = (Menu) xv_creat e(NULL, MENJ CHO CE_MENY,

MENU STR NGS, "choi cel", "choi ce2", "choice3", NULL,
NULL) ;

Nonexclusive menus are created using the MENU_TOGGLE MENU package, as in the following
example:

Menu nenu;
Server _inage i nagel, inage2, inages3;

nenu = (Menu) xv_creat e(NULL, MENJ TOGALE MENY,
MENU | MACES, inmagel, inmage2, inage3, NULL,
NULL) ;
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11.4 Displaying Menus

Menus are displayed (popped up) using the function mrenu_show( ) .* It displays the speci-
fied menu and immediately returns. The function takes the form:

voi d

nenu_show(nenu, w ndow, event, NUL);
Menu nenu;
Xv_W ndow Wi ndow;
Event *event ;

The menu is a menu created from xv_creat e() or a menu extracted from an existing
XView object (such as a button menu). The X window associated with the menu calls
XGr abPoi nt er () to grab the server's mouse events. The pointer grab stays in effect until
the user releases the MENU mouse button (e.g., the ACTION MENU action with
event i s_up() being TRUE). Thisisindependent of the event that caused the menu to be
displayed. Releasing the MENU button results in the user having either made a selection, not
made a selection or pinned up the menu (provided that the menu has a pushpin).

The wi ndow attribute defines the window where the menu appears. The event parameter
contains the event that caused the decision to display the menu. The most common use for it
is to extract the x,y coordinate pair so as to remember the location of the pointer at the time
the menu was displayed. Thisevent structure can be retrieved later by calling:

Event *event = (Event *)xv_get(nenu, MENU FI RST_EVENT);

Similarly, when the user releases the MENU button, this event can be retrieved using the
VENU_LAST _EVENT attribute.

The last parameter to nenu_show() must be NULL. It actually represents alist of attribute-
value pairs but is used internally by other XView packages that utilize menus.

Menus can also be created at run time by procedures that are called whenever a menu is
needed. Thisiscovered in Section 11.9, “Menu-generating Procedures.”

The routine MENU_DONE_PRCC is called whenever a pop-up menu has been taken down (after
a menu item has been selected), pinned up, or simply dismissed without a selection being
made. This overrides the default action of setting XvV_SHOWto FALSE, s0 this responsibility
lies with the VENU_DONE_PRCC routine.

*This function is called internally by other XView objects such as scrollbars, menu buttons, and text subwindows to
display menus associated with them.
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11.5 A Simple Program

Given the information provided so far, we can demonstrate how to pop up a menu. Example
11-1 shows how the canvas object tracks pointer events and calls mrenu_show() when the
ACTI ON_MENU event occurs.

Example 11-1. The simple_menu.c program
/*
* sinple_menu.c -
* Denonstrate the use of an XView nenu in a canvas subw ndow
* A Menu is brought up with the MENU nouse button. The choi ces
* in the menu toggl e the display of the scrollbar next to the canvas.
*/
#i ncl ude <xvi ew xvi ew. h>
#i ncl ude <xvi ew canvas. h>
#i ncl ude <xvi ew scroll bar. h>

#defi ne SCRCLLBAR KEY 100

#defi ne MENU KEY 200
nmai n(argc, ar gv)
int argc;
char *argv[ ];
Fr ame frane;
Canvas canvas;
Scrol | bar scrol | bar;
Menu nenu;
voi d nenu_notify proc(), pw.event_proc();

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);

/*
* (QOeate a frame, canvas and nenu.
* A canvas receives input in its canvas_pai nt_w ndow().
*/
frame = (Frane)xv_creat e( NOLL, FRAME,
FRAME LABEL, argv[ 0],

NULL) ;
canvas = (Canvas)xv_create(frane, CANVAS,
XV_WDTH 300,
XV_HEl GHT, 200,
NULL) ;

scrol | bar = (Scrol | bar)xv_creat e(canvas, SCROLLBAR
SCRCLLBAR DI RECTI CN SCRCLLBAR VERTI CAL,

NULL) ;

nenu = (Menu) xv_creat e( NULL, MENY,
MENU TI TLE | TEM "Scroll bar",
MENU_STR NGS, ", "CGFf", NULL,
MENU_NOTI FY_PRCC, nenu_notify_ proc,
XV_KEY_DATA SCROLLBAR KEY, scroll bar,
NULL) ;
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Example 11-1. The simple_menu.c program (continued)

xv_set (canvas_pai nt _w ndow( canvas),

WN _EVENT_PROC pw_event _pr oc,
XV_KEY_DATA, MENU_KEY, nenu,
NULL) ;

w ndow fit(frane);
wi ndow _nai n_| oop(frane);

}

/*

* menu_notify proc - toggle the display of the scroll bar

* based on whi ch nmenu itemwas chosen.

*/

voi d

menu_noti fy_proc(menu, nenu_iten)

Menu nenu;

Menu_i tem nenu_i tem

{
char *nenu_choi ce = (char *)xv_get(menu_item MNJ STRNG;
int showit = !strcnp(nenu_choice, "");

xv_set (xv_get (menu, XV_KEY DATA, SCRCLLBAR KEY),
XV_SHOWN show.it,
NULL) ;
}

/*
* Call menu_show() to display nenu.
*/
voi d
pw_event _proc(canvas_pw, event)
Xv_W ndow canvas_pw,
Event *event;

if (event_action(event) == ACTI ON MENU && event i s_down(event)) {

Menu nenu = (Menu) xv_get (canvas_pw, XV _KEY DATA, MENU KEY);
nenu_show( nenu, canvas_pw, event, NULL);

}

In Example 11-1 above, simple_menu.c shows the simplest and most common method for
creating and using pop-up menus. The menu, menu items, and callback routine are all
created at the same time using the call:

nenu = (Menu) xv_creat e( NULL, MENY,

MENU TI TLE | TEM "Scroll bar",
MENU_STR NGS, ", "CGFf", NULL,
MENU_NOTI FY_PRCC, nenu_notify_proc,
NULL) ;

Figure 11-7 showsthe result of running simple_menu.c and selecting the menu.
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Figure 11-7. Output of simple_menu.c when the menu is popped up

Since this menu is not attached to a menu button panel item and is not a pullright menu of
another menu item, a title bar is added using MENU_TI TLE_| TEM When a menu has a title,
the Oth menu item is the menu title. In the example above, the Oth menu item isthe title item
labeled “Scrollbar.” The first menu item is the first item created after the title. Above, the
first menu item is the item labeled “On” and the second menu item is the item labeled “ Off.”
When there is no title, the first menu item is placed in position zero. Add a title bar using
MENU_TI TLE_ I TEM only if the menu is a pop-up menu. Using titles on menus originating
from menu buttons is not OPEN LOOK -compliant.

The attribute MENU_STRI NGS takes a list of strings and creates a menu item for each string.

NOTE

The MENU package, in contrast to the PANEL package, does not save strings which
you pass in as the menu item’s label (string). You should either pass a constant
string, as in the example above, or static storage that you have dynamically allo-
cated (e.g., mal | oc()).

menu_notify proc() is aroutine that is called whenever any of the menu items are
selected. Theroutine is passed a handle to the menu and the menu item selected. The canvas
serves no other purpose than to capture events—the event callback routine for the canvas
determines if the user generated the ACTI ON_MENU event and, if so, callsmenu_show() .

The use of XV_KEY_DATA is used to associate one object with another. In this case, we asso-
ciate the scrollbar with the menu so when the menu callback routine is called, the scrollbar
can be retrieved easily. The menu, on the other hand, is associated with the canvas's paint
window since that window is going to get the event that pops up the menu.
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The use of XV_KEY_DATA removes the need for the menu and the scrollbar to be global vari-
ables. It also clarifies the association between the objects that would otherwise not be as
clear. Other examples of XV_KEY_DATA, including a complete discussion on usage, can be
found in Chapter 7, Panels, and Chapter 3, Creating XView Applications.

Creating Menu Items

As noted, the use of MENU_STRI NGS results in the creation of menu items in-line; that is, they
are created automatically by the MENU package during the creation of the menu object. Other
methods for creating menu items in-line include using the attributes, MENU | TEM and
VENU_ACTI ON_| TEM*

MENU_ACTI ON_I TEM is used as a shortcut for separately specifying a label and a callback
routine:
nenu = (Menu) xv_creat e( NULL, MENU,

MENU ACTION I TEM  "iteml", call backl,
MENU ACTION I TEM  "itenR", callback2,

NULL) ;
Two other methods for creating menu items are to:

e Useaseparate call toxv_cr eat e() with the MENUI TEMpackage.
* Provide amenu-generation routine.

The following subsections discuss the use of MENU | TEM to create menu items in-line,
MENUI TEMto create separate menu items, and MENU_GEN PROC to specify aroutine that cre-
ates menus.

Using MENU_ITEM

Using the attribute MENU_| TEMindicates that a new menu item is to be created and appended
to the existing menu. Use of this attribute means that the menu item is created in-line so a
separate call to xv_cr eat e() isnot necessary. The form of the value portion of the attri-
bute isaNULL-terminated list of menu-item, attribute-value pairs:

extern void on_notify proc(), off_notify proc();
nenu = (Menu) xv_creat e( NULL, MENY,

MENU TI TLE | TEM "Scroll bar",
MENU | TEM
MENU_STR NG ",
MENU_NOTI FY_PROC, on_notify_proc,
NULL,
MENU | TEM
MENU_STR NG "Ofr,
MENUJ _NOTI FY_PRQC, of f_notify proc,
NULL,

*The attributes MENU_| MAGES and MENU_ACTI ON_| MAGE are just like MENU_STRINGS and MENU_
ACTI ON_I| TEMexcept that Ser ver _i mages are used as labels rather than text.
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NULL) ;

The code fragment shown above creates a menu with the same two menu items as shown in
the previous example, except that the menu items are created more directly by the use of
MENU | TEM Here we can specify item-specific attributes rather than accept all the defaults
for the menu. In this case, we set a different notification routine for each menu item.*

If you have aSer ver _i mage to display rather than astring, you can replace MENU_STRI NG
above with MENU_| MAGE and specify aSer ver _i nage rather than a string.

Using MENU_ACTION_ITEM

Rather than specifying menu item creation using a separate attribute-value list, the attribute
MENU_ACTI ON_I TEMcan be used as a shortcut, as shown in the example below:

nenu = (Menu) xv_creat e( NULL, MENY,

MENU TI TLE | TEM "Scroll bar",

MENUJ_ACTI ON_| TEM ", on_notify_proc,
MENU_ACTI ON_| TEM "afr, of f_notify_proc,
NULL) ;

The attribute MENU_ACTI ON_| MAGE, with aSer ver _i mage asits value, may be used inter-
changeably with MENU_ACTI ON_I TEMand its string value.

Using MENUITEM

The MENUI TEM package allows you to create separate menu items using separate calls to
Xv_creat e(). The attributes used are menu item-specific attributes—the same as those
that are used in the MENU_| TEMattribute above.

Menu_item on, off;

on = (Menu_iten) xv_create( NLL, MENU TEM

MENU_STR NG ",
MENU_NOTI FY_PRCC, on_notify_proc,
NULL) ;

off = (Menu_itemxv_create(NJLL, MENU TEM
MENU_STR NG "Ofr,
MENU_NOTI FY_PRCC, of f_notify_proc,
NULL) ;

Xv_set (menu,
MENU_APPEND | TEM on,
MENU_APPEND | TEM of f,
NULL) ;
These menu items are not created in-line; they are created independently using separate calls
to xv_creat e(). They must therefore be added to the menu independently. In this case,

*Notification (callback) routines are discussed in Section 11.13, “Notification Procedures.”
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they are added using MENU_APPEND | TEM(see the next section for more information).

Adding Menu Items

There are several methods for adding separately created menu items to menus. For a list of
menu item attributes, see the package summary at the end of this chapter. These attributes
can be used when you are using xv_set () onamenu.

The code fragment below demonstrates the use of MENU_APPEND | TEM The menu items are
created independently of the menu itself. They are added to the menu as they are created by
using the attribute VENU_APPEND | TEM

char *nanes[ ] = { "One", "Two", "Three", "Four", "Five" };

Menu menu;

Menu_i tem m;

int i;
voi d ny_notify proc();

nenu = (Menu) xv_creat e(NULL, MENU, NULL);

for (i =0; i <5 i++) {

m = (Menu_iten)xv_create( NJLL, MENU TEM
MENU_STR NG nanes[i ],
MENU_NOTI FY_PRCC, ny_notify_proc,
MENU_RELEASE,

NULL) ;

xv_set (menu, MENU APPEND | TEM ni, NULL);
}

This use of MENU_RELEASE isto indicate that the menu item is intended to be freed when the
item’s parent menu is destroyed. This attribute takes no value; specifying it is equivalent to
specifying a TRUE value. Not specifying it implies FALSE. In-line menu items have this attri-
bute set by default, but menu items that are not created in-line must set this attribute expli-
citly if you want them to be freed automatically. You do not want to set this attribute if you
intend to use this menu item in more than one menu or if you want to reuse it later. See Sec-
tion 11.17, “Destroying Menus.”

Pullright Menus

A pullright menu is simply another menu that is attached to a menu item. Note that for a
menu item to contain a pullright menu, the pullright menu must already have been created.
This means that any menu group should be created from the bottom up. The attributes
VENU _PULLRI GHT, MENU PULLRI GHT I TEM and MENU PULLRI GHT | MAGE dl allow a
pullright menu to be attached to a menu item.

In the first case, MENU_PULLRI GHT can be assigned to a menu item to attach an existing menu
to it, as shown below:

extern Server_inage inagel, inage2, inage3;
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Menu i mage_nenu, nenu;
voi d i mage_notify proc();

i mage_nenu = (Menu) xv_creat e( NOLL, MENU,
MENU | MAGES, i magel, image2, inmage3, NULL,
MENU_NOTI FY_PROC, inage_notify_proc,
NULL) ;

nenu = (Menu) xv_creat e( NULL, MENY,
MENU | TEM
MENU_STR NG "i mages",
MENU PULLR GHT, i nage_nenu,
NULL,
NULL) ;

In the previous example, a menu of server images is created and isinitialized to contain three
images. Another menu is created that isinitialized for one menu item, but that menu item has
apullright menu that is set to the menu_i nages menu.

The menu item created may also be initialized using the MENU_PULLRI GHT_| TEM attribute.
This attribute takes two parameters as its value: a string and a menu. Therefore, the above
code fragment could have been written:
nenu = (Menu) xv_creat e(NULL, MENY,
MENU PULLR GHT | TEM "i mages", i nmage_nenu,
NULL) ;

Had the labdl for the pullright menu item been a Ser ver _i mage rather than a string, the
call would look like:

extern Server_inage | abel _i nage;

nenu = (Menu) xv_creat e( NULL, MENY,
MENU PULLR GHT | MACE, | abel _i nage, inage_nenu,
NULL) ;

In the code fragment below, we use another piece of code to demonstrate the same principle.
This example demonstrates how a menu that represents font sizes may be set as the pullright
menu for alist of fonts:

Menu font_nenu, size nenu;
Menu_item m;

int i;

voi d notify font();

char buf[ 4], *p;

s.i.z.e_menu = (Menu) xv_creat e( NLLL, MENU,
MENU_NOTI FY_PRCC, notify_size,
NULL) ;
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for (i =8, i <=20; i +=2) {

sprintf(buf, "d", i);

p = strepy(mal | oc(strlen(buf)+1), buf);

m = (Menu_iten)xv_create( NJLL, MENU TEM
MENU STR NG P,
MENU RELEASE,
MENU RELEASE | MAGE,
MENUJ NOTI FY_PRQC, notify font,
NULL) ;

xv_set (si ze_nmenu, MENJU APPEND I TEM m, NULL);

}

font_nmenu = (Menu) xv_create( NOLL, MENU,
MENU TI TLE | TEM "Fonts",
MENJU PULLR GHT I TEM "courier", si ze_nenu,
MENJU PULLR GHT | TEM "bost on", si ze_nenu,
MENJU PULLR GHT I TEM "ti nes-ronman”, si ze_nenu,
MENJU PULLR GHT | TEM "I uci dasans", si ze_nenu,
MENJU PULLR GHT I TEM "pal ati no-roman", size_nenu,
NULL) ;

Each item in the main menu (f ont _nenu) has a pullright menu (si ze_nenu) associated
with it. Inthef or loop where the string for the menu item is assigned, the data is allocated
using mal | oc() and buf is copied into the allocated data using strcpy(). We cannot
use buf directly, because unlike panel items, the menu item string is not copied by the MENU
package—we must pass in alocated data. Because of this, we also specify the attribute
MENU_RELEASE | MAGE so that when the item is destroyed, the allocated data will be freed.
Also note that because we used xv_creat e() to create the menu item, we specify
MENU_RELEASE to indicate that the menu item should be freed when the parent menu is des-
troyed.

Menu-generating Procedures

In certain situations, the menu items for a particular menu cannot be known ahead of time.
For example, a mail application allows users to write mail messages to files in a designated
folder directory. If a menu is going to display the current folders in that directory, then the
menu items should be updated any time afolder is created or deleted from that directory. But
rather than updating the folder at the time the directory contents change, it would be better to
scan the directory and use each filename in the directory as amenu item.

For such situations, it is necessary to defer the creation of the folder menu until it needsto be
displayed. Therefore, you still create the pullright menu item so the user can select the item.
But rather than specifying a pullright menu associated with the item, specify a routine that
will generate the menu. When the menu needs to be displayed, the routine is called which
returns a menu.

To do this, you specify the attribute MENU_GEN_PULLRI GHT when creating the menu item, as
shown below:

Menu nenu, gen_fol der_nenu();
voi d change_to fol der();
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nenu = (Menu) xv_creat e(NULL, MENY,

MENU TI TLE | TEM "Mai | Fol ders",
MENU_NOTI FY_PRCC, change_to fol der,
MENU_STR NGS5, "/usr/spool /mail", ""/nbox", NUL,
MENU | TEM
MENU_STR NG "7/ Mai "t
MENU GEN PULLR CHT, gen_f ol der _nenu,
NULL,
NULL) ;

There is a shortcut attribute that allows you to specify both the menu item’s string and the
MENU GEN PULLRI GHT procedure in the same cal. The attribute is MENU GEN_
PULLRI GHT_I TEM It isused asfollows:

MENU GEN PULR GHT_ITEM """/ Mail", gen_fol der _nenu,

The menu-generating routine may do whatever is necessary to build a new menu, but you
should be careful that the routine does not take too much processing time, since the user is
waiting with the MENU button pressed for the menu to be displayed. Also remember that a
pointer grab is going on, so the routine should avoid any interaction with the user (such as
error dialog boxes).

The form of the menu-generating procedure is:
Menu
nmenu_gen_proc(menu_item op)
Menu_i tem nenu_i tem
Menu_gener at e op;

This routine may be called each time the menu is needed. If the menu only needs to be
created once, you can return to the same menu each time you need the menu.

The op parameter is one of the following enumerated types:
typedef enum {
MENU DI SPLAY,
MENU Dl SPLAY DONE,
MENU_NOTI FY,
MENU _NOTI FY_DONE
} Menu_gener at €;

op indicates the condition in which your routine has been called. The MENU_Di SPLAY value
indicates that the menu is going to be displayed while MENU_DI SPLAY_DONE indicates that
the menu has been displayed and dismissed. If the user makes a selection in the menu, the
routine is called with MENU_NOTI FY before the menu’s callback routine is called, then again
with MENU_NOTI FY_DONE after the routine is called. If the user makes no selection, the latter
two cases are not called. If they are called (the user did make a selection), then the latter two
cases are called after MENU_DI SPLAY_DONE is called.

Because you create your menus, you would think that you should destroy them as well.
However, because of the unpredictable sequence of actions taken by the user, there is no way
to determine when to free the menu. Therefore, you should never destroy menusat al. If the
menu-generating procedure is called multiple times for the same menu, just reconstruct the
menu from the same menu handle that you have.
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Furthermore, the menu-generating routine must always return the same menu that it passed to
you. You cannot return other menus to display. If the new menu is going to contain a com-
pletely different set of menu items, you should destroy all the menu items before creating the
new list. As it is the same with PANEL_LI ST items, menu items are destroyed in reverse
order.

The specia case for this problem is: what if there is no menu to redisplay again? In this case,
you are allowed to build a new menu and return a handle to it. The following code shows an
example, testing to see if there already is a menu associated with a particular pullright menu
item.

Menu

nmenu_gen_proc(nenu_i tem op)

Menu_i tem nenu_i tem

Menu_gener at e op;

r
int i;
Menu nenu;

switch (op) {

case MENU D SPLAY
if (nenu = (Menu)xv_get (menu_item MENU PULLR GHT)) {
/* first destroy old nenu itens */
for (i = (int)xv_get(nenu, MENUNTEMB); i >0; i--) {
xv_set (menu, MENU REMOVE, i, NUL);
xv_destroy(xv_get (nenu, MENU NTHITEM i));
}

el se
nenu = (Menu)xv_creat e(NULL, nenu, NULL);
/* nowrebuild the menu itens */

}

In the above code fragment, we are removing the menu items sequentialy in reverse order by
using the MENU_REMOVE attribute. We start with the last item and move to item 1. Thefirst
item, remember, isthe title item, if it exists. If you want to retain this item, stop at menu item
2.

The sample program menu_dir2.c in Appendix F, Example Programs, demonstrates how a
menu-generating routine is used.

A debugging hint: If your menu-generating routine generates a run-time error, be careful
when trying to debug the program under a debugger. The problem is that when you run the
program in a debugger and the program generates a run-time error, the debugger will stop
execution and wait for input. In the meantime, the server has a pointer grab so keyboard
focus isdirected to the menu’ s window which is not able to receive input.

At this point, there is no way to interact with any program on the console—you will have to
go to another server, computer or terminal connected to your workstation and kill the
debugger (this will terminate the program and release the pointer grab). You may think of
more clever ways to handle this situation depending on your workstation configuration, but
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the point is that you should be aware of the extremely inconvenient side effects whenever
you play with server grabs.

Parent Menus

Recall that the menu notification routines take two parameters. the menu that was popped up
and the menu item that was selected. However, if the user chose an item from along cascade
of pullright menus, it may be necessary to determine the initial (root) menu of the cascade.
To support this, the attribute MENU_PARENT is used to get the owner of a menu or menu item.

This attribute can only be used with xv_get (). When MENU_PARENT is used with a menu
item, xv_get () returnsthe handle of the enclosing menu.

Menu nenu;
nenu = xv_get (item MNJ PAREND);

On the other hand, if xv_get () is passed a menu, the menu item returned is the menu item
from which the submenu was pulled-right.

Menu_itemitem
item= xv_get (nmenu, MENJ PAREND);
If the item returned isNULL, the menu is the root menu.

MENU_PARENT is only valid while the menu is active. Since menus can be shared, saying that
amenu’s parent is the one who uses it asaMENU_PULLRI GHT is not valid, since many menus
could have that one menu asaMENU_PULLRI GHT.

The following code fragment shows how the entire menu cascade is traversed, starting from
the leaf of the menu tree (the item the user selected).

Menu nenu, item

whil e (item= (Xv_opaque)xv_get (nenu, MENJ PARENT))
if ((Xv_pkg *)xv_get(item XV_TYPE) != MENU TEMV
br eak;
el se
nenu = xv_get (item MNJ PAREND);

The above loop starts by getting the parent of an arbitrary menu. This menu could be the
menu parameter in a menu item’s callback routine. If the parent menu returned isNULL, then
the menu is already the top level menu. Otherwise, get the type of the object returned. If the
menu is a pullright menu, then the parent of the menu should be a MENUI TEM (since its
pullright is a menu). If it is not, then it could be a server object. Whatever it is, we have
reached the top level of the menu cascade and should break out of the loop.
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Using MENU_GEN_PROC

MENU_GEN_PROC specifies a function that is used to modify, add, or delete menu items from
the menu whose handle is passed to the procedure. The op argument tells the state of the
menu when the function is called. The argument op is one of the values. MENU DI SPLAY,
MENU DI SPLAY_DONE, MENU_NOTIFY, or MENU NOTIFY_DONE as defined by
Menu_generate in openmenu.h. You do not destroy the menu itself. If you do not know
what the item will show as text or as an image at the time the menu is created or if there is
other unknown information, you can defer the creation of the menu item until the item is
actually needed by specifying the item creation routine.

Using Toggle Menus

Toggle menus are menus with nonexclusive settings. The user can toggle menu items, turn-
ing them on or off. More than one menu item may be selected at atime. The only difference
for creating these menu items is that MENU_TOGGLE_MENU is used as the package parameter
toxv_creat e() and that menu items may not have pullright menus associated with them.
Therefore, these are typically simple menus.

In the code below, we build a toggle menu that has three items in it. If the menu has been
displayed and the user makes a selection, on or off, the notification routine is called no differ-
ently from any other menu notification procedure:

voi d toggl e bol d(), toggle size(), toggle italic();

Menu nenu;

nenu = (Menu) xv_creat e(NULL, MENU TOGALE MENY,
MENU TI TLE | TEM "Text Rendering",
MENU ACTION ITEM)  "Bold Style", t oggl e_bol d,
MENU_ACTI ON_| TEM "Large Font", toggl e_si ze,
MENU_ACTI ON_| TEM "Italics", toggle italic,
NULL) ;

In this case, we are specifying three different notify procedures for each menu item. Since
each performs a completely separate function, the menu items need not call the same routine.

To determine exactly which menu items are selected, you must loop through al the itemsin
the menu:
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toggl e notify(menu, itemn)
Menu nenu
Menu_itemitem

t
int i
for (i = (int)xv_get(font_nenu, MENUNTEMB); i > 0; i--)
if (xv_get(xv_get(font_menu, MENUNTHITEM i),
MENU SELECTED)) {
printf("item%l sel ected\n", i);
/* do whatever other processing nay need to be done */

}

This loop starts at the last item and works towards the first. The first item starts at 1, not O;
the Oth item is the menu’ stitle item and cannot be retrieved.

Menu Layout

By default, pop-up menus place their items vertically. If there are too many items, a new col-
umn may be started in order to display the entire menu on the screen. You can specify the
number of rows and columns for the menu by using the attributes MENU NROWS and
VENU_NCOLS.

Although specifying menu item layout is certainly legal and acceptable to OPENLOOK,
explicit menu item layout should be avoided for anything other than static menus. Dynamic
menus will have problems maintaining menu item order, and if you use a pin-up menu, the
command frame will almost certainly not match the appearance of the menu. To guarantee
that your pin-up menu looks the same as the menu, specify your own pin-up procedure. (See
the following section for more information.)

Making Pin-up Menus

As the programmer, you may give the user the option of pinning up a menu by providing the
pushpin in the pop-up menu. To accomplish this, XView provides the attribute
MENU_GEN_PI N W NDOW If specified, XView generates the pin window frame automatically
by creating a command frame, a panel and a series of panel items that correspond to the menu
items. These pin window components are actually created the first time the user pulls down
the menu and pushes the pin in. You cannot use xv_get to retrieve the command frame for
the menu until after the menu is pinned. This new frame is dynamic, so any changes to the
menu are reflected in the pinup frame provided it is not currently being displayed. If the
pinup frame is currently being displayed and the menu contents change, the pinned menu will
not reflect the new changes. The changes will appear the next time the menu is pinned.

Since menu items are translated into panel items in a pinned menu, programmers should not
allow more than 32 unique values for a pinned menu (32 is the size of an unsigned int on
most machines).
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MENU_GEN_PI N W NDOwtakes two values as parameters. One is a base frame; the other isa
string that acts as a title for the frame. The menu’'s pin window is sized according to the
width of the widest menu item, not according to the title. You should choose atitle that will
fit within the size of the pin window. If the title specified in MENU_GEN_PI N_W NDOWis too
long, then it will be truncated. Example 11-2 shows how to create a menu with a pushpin.

Example 11-2. How to create a menu containing a pushpin

Frane frane;
Menu nenu;
void funcl(), func2();

/* Qreate base frane for the appl i cation */
frame = (Frane)xv_create(NULL, FRAME, NULL);

nenu = (Menu) xv_creat e( NLLL, MENU,
/* the pinup menu subframe is a child of the base frame */
MENU GEN PI N W NDOW frame, “title",

MENU | TEM
MENU_STR NG "itenml",
MENU NOTI FY_PROC,  funcl,
NULL,

MENU | TEM
MENU _STR NG "iten",
MENU NOTI FY_PRQC, func2,
NULL,

NULL) ;

The new command frame is created as a subframe of the f r ane value. Thetitle label for the
menu and the frame isthe title value. Note that you should not use MENU_TI TLE_| TEMif you
are using MENU_GEN_PI N_W NDOWsince a menu item is automatically inserted at the top of
the menu. If thisitem isremoved, the pin will also be removed.

When the menu is displayed as a result of acall to mrenu_show( ), a pushpin in the upper-
left corner of the menu is displayed allowing the user to pin up the menu, that causes the
menu to go away and the subframe to be displayed. You can get a handle to this subframe if
you need it by calling:

Frane subfrane = (Frane)xv_get (nenu, MENU PI N WNDOW ;

You can get a handle to the panel associated with that frame by calling:
Panel panel = (Panel)xv_get(frane, FRAME OMD PANEL);

If you choose to write your own pin window-generating procedures, there are several attri-
butes that you might find helpful in implementing your routines:

MENU_PI N This Boolean attribute indicates that the menu has a pushpin. If an
application removes the first menu item, which isthe title for the pinned
menu, then the menu’ s pin will also be removed.

MENU_PI N_W NDOW This attribute assigns the command frame you created to the menu’'s pin
window. Once the pushpin is pushed in, the MENU package automati-
caly sets the command frame's Xv_SHOW attribute to TRUE, allowing
the frame to be displayed.
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MENU PI N_PROC  This attribute provides the menu with a procedure that is called when
the user pushes the pinin. You may override the default procedure that
shows the pi n_wi ndow of the menu by providing your own routine
using this attribute. This routine overrides the default behavior of set-
ting XV_SHOwon the command frame, so this responsibility lies in this
routine.

MENU DONE_PROC  This routine is called whenever a pop-up menu has been taken down
after a menu item has been selected, pinned up or simply dismissed
without a selection being made. Again, this overrides the default action
of setting XV_SHOW to FALSE, so this responsibility lies with the
MENU_DONE_PRCC routine.

Notification Procedures

When amenu item is selected, a notification procedure is called to notify the host application
that the user has made a selection. If the menu item does not have a notify procedure, the
parent menu’s notification procedure is called instead. If the menu does not have a notifica-
tion procedure, no action is taken. Be sure that each menu item or its parent menu has a
MENU_NOTI FY_PROC routine associated with it. Otherwise, choosing a menu item has no
effect. If you wish to make a menu item inactive, you should set the attribute MENU | NACG-

TI VE to TRUE.

The primary difference between the MENU package and the PANEL package with respect to the
notification mechanism is that if amenu item has no notification procedure associated with it,
the notify procedure of the parent menu is used. The PANEL package has no such feature. To
differentiate between the notify procedure of a menu and the notify procedure of a menu
item, the term action procedure is sometimes used to refer to the menu item’s notify proce-
dure. Thus, you may come across the term action procedure or the attribute
MENU_ACTI ON_PROC outside of this manual.

However, because there is functionally no difference between the MENU_ACTI ON_PRCC and
the MENU_NOTI FY_PRCOC and since all other XView objects use notify procedures to register
their callbacks, we are going to attempt to maintain consistency and avoid potential confu-
sion with the terms by referring to both notify procedures commonly using
VENU_NOTI FY_PROC.

The form of the callback routine is:

voi d

nmenu_not i fy_proc(nenu, nenu_iten)
Menu nenu;
Menu_i tem nenu_i tem

The program in Example 11-3 demonstrates several of the concepts introduced in the chapter
so far. xv_menu.c creates a simple frame, a canvas, and a pop-up menu. The menu isastatic
menu because all the menu items are created in-line with the menu-generating procedure.
The menu itself has a notify procedure which is called if any of the menu items specified by
MENU_STRI NGS are selected. The result is to display the text of the selected item in the
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header of the frame. An additional menu item is specified that has a pullright menu that can
be pinned up.

Example 11-3. The xv_menu.c program

/*

* Xv_nenu.c -

* Denonstrate the use of an XVi ew nenu in a canvas subw ndow.

* Menu is brought up with right mouse button and the sel ected
* choice is displayed in the canvas. Al lows nmenu to be pinned.
*/

#i ncl ude <xvi ew xvi ew. h>
#i ncl ude <xvi ew canvas. h>

Frane frane;

nai n(argc, argv)

int argc;
char *argv[ ];
Canvas canvas;
Menu menu;
voi d ny_notify proc(), ny_event proc();

extern void exit();
Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NUL);

frane = (Frame)xv_create( NJLL, FRAME,
FRAME LABEL, argv[ 0],

NULL) ;

canvas = (Canvas)xv_create(frane, CANVAS,
XV_WDTH 300,
XV_HEl GHT, 200,
NULL) ;

nenu = (Menu) xv_creat e(NULL, MENY,
MENU TI TLE | TEM "Junk",
MENU_STR NGS, "Yes", "No", "Maybe", NUL,
MENU_NOTI FY_PRCC, ny_notify proc,
MENU | TEM

MENU_STR NG "Save",

MENU_NOTI FY_PRCC, ny_notify proc,
MENU PULLR GHT,
Xv_creat e(canvas, MENJ,

MENU GEN PI N W NDOW frame, "Save",
MENU | TEM
MENU_STR NG "Updat e Changes”,
MENU_NOTI FY_PRCC, ny_notify proc,
NULL,
NULL),
NULL,
MENU | TEM
MENU_STR NG "Qit",
MENU NOTI FY PROC,  exit,
NULL,
NULL) ;

Xv_set (canvas_pai nt_w ndow( canvas),
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Example 11-3. The xv_menu.c program (continued)

WN_CONSUME_EVENTS, WN _MOUSE BUTTONS, NULL,

WN _EVENT_PROC ny_event _proc,

/* associate the nenu to the canvas win for easy retrieval */
WN_CLI ENT_DATA, nenu,

NULL) ;

w ndow fit(frane);
wi ndow _nai n_| oop(frane);

}

/*
* ny_notify proc - Dsplay menu selection in frame header.
*/

voi d

ny_notify_proc(nenu, nenu_iten)

Menu nenu;

Menu_i tem nenu_i tem

xv_set (frane,
FRAME LABEL, xv_get (menu_item MNJ STR NG,
NULL) ;
}

/*
* Call menu_show() to display nenu on right nouse button push.
*/

voi d

ny_event _proc(w ndow, event)

Xv_Wndow w ndow;

Event *event;

if (event_action(event) == ACTI ON MENU && event i s_down(event)) {
Menu nenu = (Menu) xv_get (wi ndow, WN CLI ENT_DATA) ;
nenu_show( nenu, w ndow, event, NUL);

}
The output of Example 11-3 is shown in Figure 11-8.

Finding Menu ltems

You can use xv_fi nd() tolocate menu items that match certain attribute-value pairs. The
formof usingxv_fi nd() for menusis:

Menu_itemitem

item= (Menu_iten) xv_find(nenu, MENJ TEM
<attribute-value list>,
NULL) ;

xv_find() returns menu items, not menus. By default, when you search for items, each
item in a menu is searched before descending into a menu item’s pullright menu, should it
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Figure 11-8. Output of xv_menu.c

exist. However, you can override this default behavior by specifying the attribute
MENU_DESCEND FI RST. During a menu search, if an item with a pullright is found, then this
attribute indicates whether the search should continue through the pullright or to the next
item in the current menu.

If a menu item or a menu item’s pullright is a generate procedure, the generate procedure is
called despite the fact that the menu or menu item will not be displayed. No matter how
many attributes are given, xv_fi nd() will return the first item found that matches all given
attributes even though the item may have more attributes associated with it.

When specifying attribute-value pairs, you specify attributes in the same way as when you
use xv_creat e() . For example, if you want to find a menu item with the string value of
“fonts’ and the callback routine of my_noti fy_proc, youwould use:

nenu_i tem= (Menu_iten) xv_find(nenu, MENU TEM

MENU_STR NG "fonts",
MENU_NOTI FY_PROC, ny_notify_proc,
NULL) ;

Unless the attribute XV_AUTO CREATE is set to FALSE, if xv_fi nd() does not find the
menu item that you are looking for, a new menu item will be created.
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11.16

11.17

Initial and Default Menu Selections

Two special menu items are the default item (MENU_DEFAULT | TEM and the selected item
(MENU_SELECTED | TEM. The default item defaults to the first item in the menu, and the
selected item isthe selected item (or itemsfor VENU_TOGGLE MENU menus).

Although the default menu item may be set by using xv_set (), the user may interactively
change the default menu item by holding down the CONTROL key while also selecting a
menu item with the MENU button. Therefore, if the user selects a menu item that has a
pullright menu, but the pullright menu is not activated,* when your notify procedure is
called, you may choose to descend into the pullright menu and find the default menu item and
call that item’s callback routine.

Unpinned Command Frame Dismissal

XView normally handles unpinned command frame dismissal for you when a user action
within the command frame completes successfully. If a menu is brought up from a Menu
Button in the command frame, and the user makes a selection from the menu, the command
frame is dismissed if the pushpin (if visible) is out. By default, the attribute
MENU_NOTI FY_STATUS is set to XV_CK, which indicates that the command frame should be
dismissed if the pushpin is out, and the callback returns successfully. However, if the user-
specified action does not complete successfully, you may not want the command frame to be
dismissed. In this case, within the menu’s notify procedure or within the menu item’s notify
procedure, you should set the value of MENU_NOTI FY_STATUS to XV_ERRCR. This indicates
that the user selection was invalid or failed, and prevents the command frame from being
dismissed.

Destroying Menus

Destruction of menus is an important task because menus are frequently used and, if their
resources are not freed adequately, you could find the size of your application growing rap-
idly until your system runs out of available memory. Therefore, proper cleanup of menu
destruction isimperative. Menus are destroyed using xv_dest roy() . Inthe case of static
menus, nothing more is required than calling xv_dest roy() . Thisisbecause the internals
of XView automatically set attributes discussed in this section.

Be aware of severa situations, such aswhen you:
» Allocate your own strings or server images as menu item labels.
e Create your own menuitemsusing xv_creat e(NULL, MENUTEM ... ).

e Generate your own pullright menus.

*This might happen if the user did not drag the mouse far enough to the right.
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The destruction phase walks down each menu item in the menu and tests each menu item to
see if it has the MENU_RELEASE attribute set. Thisis not a Boolean attribute—it has no value
associated with it at all. If you specify the attribute, the attribute is set. If you do not specify
it, then the attribute is not set. As noted, menu items that have been created in-line have
MENU_REL EASE set already.

Menu items that you create yourself do not have MENU_RELEASE set by default. You also
may or may not want it set. If you plan to reuse menu items—a need that is common—then
you do not want to set this attribute. However, you must maintain a handle to the menu item
or it islost. If the attribute is set, then the menu item is freed, but no other data associated
with the menu item is destroyed. Only the item itself is. If you have any allocated data asso-
ciated with the menu item, then you either need to free it yourself or give a hint to XView to
freeit for you.

The following subsections discuss other data allocated for menu items. Remember that free-
ing menus and menu items is not done automatically; this only happens as a result of your
caling xv_dest roy(). So, if you decide to free menus or menu items, you should be sure
to free pullright menus and/or client data yourself beforehand.

There are cases when xv_dest r oy() will not remove amenu. In order to free the memory
associated with amenu using xv_dest r oy() , you need to be certain that no objects refer-
ence the menu. For example, if you attach a menu to a panel button item using the attribute
PANEL_| TEM MENU, you need to be sure to clear the PANEL | TEM MENU attribute before you
try to destroy the menu. In this example, the following calls would be required to clear the
panel button item’s attached menu, and to destroy the menu. For more information on this
topic, refer to the description of XV_REF_COUNT in Chapter 7, Panels.

xv_set (panel _item PANEL_| TEM MENU, NULL, NULL);
xv_dest roy(nenu);

Freeing Allocated Strings

If you create a menu item with allocated data, you should not use them in a MENU_STRI NGS
list. Instead, you should create the menu itemsindividually, as shown in Example 11-4.

Example 11-4. Creating individual menu items
char *str1;

if (strl = malloc(strlen(buf)+1))
strepy(strl, buf);
nenu = xv_creat e(NULL, MENU,
MENU | TEM
MENU_STR NG stri,
MENU RELEASE | MACGE,
NULL,
NULL) ;

The code in Example 11-4 shows a menu item that is created in-line because it is created
using the MENU_| TEMattribute. However, because the string used as the menu item’s label is
allocated, we need to provide XView with a hint to release this data.
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Similarly, if we used xv_cr eat e() to create a Ser ver _i nage asthe menu item’s label,
the MENU_RELEASE | MAGE attribute suffices to free that data as well.

Freeing Pullright Menus

Even though a menu item has MENU_RELEASE set, if a pullright menu is associated with it, the
menu will not be freed. In many cases, this is acceptable because many menu items may
share the same pullright menu. If you are sure you do not need the menu anymore, then you
should free it. Note that freeing the menu will attempt to free the menu items within it.

This is most commonly done in menu-generating routines installed as the MENU GEN
PULLRI GHT attribute.

Menu Client Data

If a menu item is freed, you should be sure to free any client data that is associated with it.
Client data may have been attached to the menu item using XV_KEY_DATA or MENU_
CLI ENT_DATA.

If you created menus for panel buttons, and you destroy the MENU button (or the panel asso-
ciated with that button), then you are responsible for destroying the menu you created. The
panel does not handle thisfor you. Destroying the menu attached to menu buttons is done the
same way asit isfor menus.

Example Program

The following brief descriptions are introductory notes about the programs menu_dir.c (listed
in Example 11-5) and menu_dir2.c (listed in Appendix F, Example Programs). The com-
ments in the programs as well asthe code itself should be read for full details.

menu_dir.c demonstrates many of the features of the MENU package presented in this chapter.
It displays a menu that contains all the files from the current directory. If a pathname isgiven
on the command ling, that directory is used. The entire menu hierarchy is built initialy at
start-up time, so directories that do not have extremely long paths should be specified.*

For each directory found, a new menu is created and the directory is descended building
items for the new menu. menu_dir2.c also builds cascading menus for directories, but instead
of descending into the directory tree, a menu-generating routine is called only if the user tries
to gointo apullright.

Example 11-5. The menu_dir.c program
/ *

*Don’t even think of specifying /.
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Example 11-5. The menu_dir.c program (continued)

* menu_dir.c -
* Denonstrate the use of an XView menu in a canvas subw ndow

* Anenu is brought up with the MENU nouse button and di spl ays

* menu choices representing the files in the directory. If a

* directory entry is found, a newpullright itemis created with

* that subdir as the pullright nenu’s contents. This inplenentation
* creates the entire directory tree initially. Do not attenpt to

* build

atree from/. You wil

| nost likely run out of resources.

* argv[ 1] indicates which directory to start from

*/
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i ncl ude
#i f ndef

<xvi ew xvi ew h>
<xvi ew canvas. h>
<sys/stat. h>
<sys/dir. h>
<X11/ Xos. h>
MAXPATHLEN

#i ncl ude <sys/paramh> /* probably sun/BSD specific */

#endi f /

Frame

* main

*/

nai n(arg

int

char

{
Canv
ext el
voi d
Menu

* MAXPATHLEN */

frane;

Qeate a frame, canvas and nenu.

A canvas receives input
Its cal | back procedure c

c, argv)
argc;
*argv[ ];

as canvas;
rn void exit();
ny_event _proc();
nmenu;

inits canvas_paint_w ndow().
all's menu_show() .

Menu_item m, add_path_to_nenu();

Xxv_init(XV_INT_ARC PTR ARGV, &argc, argv, NUL);

frane = (Frane)xv_creat e( NULL, FRAME,

FRAME LABEL,
FRAVE_SHOW FOOTER,
NULL) ;

argv[1]? argv[1] : "cwd",
TRUE,

canvas = (Canvas)xv_create(frame, CANVAS,

FRAME LABEL, argv[ 0],

XV_WDTH, 400,
XV_HEl GHT, 100,
NULL) ;
m = add path to_nenu(argc > 1? argv[ 1] : ".");

nmenu = (Menu) xv_get (m, MENU PULLR GHT);

/* associate the menu to the canvas win for easy retrieval */
Xv_set (canvas_pai nt _w ndow( canvas),

Menus

WN_CONSUME_EVENTS,

WN_MOUSE_BUTTCNS, NULL,
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Example 11-5. The menu_dir.c program (continued)

WN_EVENT_PRCC ny_event _proc,
WN_CLI ENT_DATA, nenu,
NULL) ;

wi ndow fit(frane);
wi ndow nai n_| oop(frane);

}

/*
* ny_action_proc - display the selected itemin the frame footer.
*/

voi d

ny_acti on_proc(nenu, nenu_iten)

Menu nenu;

Menu_i tem nenu_i tem
{
xv_set (frane,
FRAVE LEFT_FQOTER xv_get (menu_i tem MENU STRING,
NULL) ;
}
/)\'
* Call nenu_show() to display nenu on right nouse button push.
*/
voi d

ny_event _proc(canvas, event)
Canvas canvas;
Event *event;

{
if ((event_id(event) == M5 R GHI) && event_is_down(event)) {
Menu nenu = (Menu) xv_get (canvas, WN CLI ENT_DATA);
nmenu_show( nenu, canvas, event, NUL);
}
}
/)\'

* return an allocated char * that points to the last itemin a path.
*/

char *

getfil enane(pat h)

char *pat h;

{

char *p;

if (p=rindex(path, '/"))

p++;
el se
p = path;
return strcpy(nal l oc(strlen(p)+l), p);
}
/)\'

* The path passed in is scanned via readdir(). For each file in the
* path, a nmenu itemis created and inserted into a new nenu. That

* new nenu i s nade the PULLR GHT_MENU of a newy created panel item
* for the path itemoriginally passed it. Since this routine is
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Example 11-5. The menu_dir.c program (continued)

* recursive, a newnenu is created for each subdirectory under the
* original path.

*/
Menu_i tem
add_pat h_t o_nenu( pat h)
char *pat h;
{
DR *dirp;
struct direct *dp;
struct stat s_buf;
Menu_i tem m;
Menu next _menu;
char buf [ MAXPATHLEN] ;
/* don't add a folder to the list if user can't read it */
if (stat(path, &_buf) == -1 || !(s_buf.st_node & S | READ))
return NULL;
if (s_buf.st_node & SIFDR {
int cnt = 0;

if (!(dirp = opendir(path)))
/* don't bother adding to list if we can't scan it */
return NULL;
next _nmenu = (Menu) xv_creat e( XV_NULL, MENU NUL);
vwhile (dp = readdir(dirp))
if (strcnp(dp->d_nare, ".") &% strcnp(dp->d_nare, "..")) {
(void) sprintf(buf, "9%/9%", path, dp—>d_nane);
if (!(m = add_path_to_nenu(buf)))
/* unreadabl e file or dir - deactivate item*/
m = xv_creat e( XV_NULL, MENU TEM

MENU_STR NG getfil enane(dp->d_nane),
MENU_RELEASE,
MENU_RELEASE | MAGE,
MENU_| NACTI VE, TRUE,
NULL) ;
xv_set (next _nmenu, MENU APPEND | TEM mi, NUL);

cnt ++;

}
closedir(dirp);
m = xv_creat e( XV_NULL, MENU TEM
MENU_STR NG getfil enane( path),
MENU_RELEASE,
MENU_RELEASE | MAGE,
MENU_NOTI FY_PRCC, ny_acti on_proc,
NLLL) ;
if (lent) {
xv_dest r oy( next _nenu);
/* An enpty or unsearchable directory - deactivate item?*/
xv_set(m, MENU INACTIVE, TRUE, NUL);
} else{
xv_set (next _nmenu, MENU TI TLE | TEM getfil enane(path), NUL);
xv_set(m, MENU PULLR GHT, next_nenu, NULL);

}
return m;

}

return (Menu_iten) xv_create(NULL, MENU TEM
MENU_STR NG getfil enane( pat h),
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Example 11-5. The menu_dir.c program (continued)

MENU_RELEASE,

MENU_RELEASE | MAGE,

MENU_NOTI FY_PROG,

NLLL) ;

ny_acti on_proc,

Menu Package Summary

Table 11-1 lists the procedures and macros in the MENU package. Table 11-2 lists the attri-
butes in the MENU package. Thisinformation is described fully in the XView Reference Man-

ual.

Table 11-1. Menu Procedures and Macros

MENUI TEM_SPACE( )
menu_return_item()
menu_r et urn_val ue()
menu_show

Table 11-2. Menu Attributes

MENU_APPEND_| TEM
MENU_CLASS
MENU_COLOR

MENU_CLI ENT_DATA
MENU_COL_MAJOR
MENU_DEFAULT
MENU_DEFAULT_| TEM
MENU_DESCEND_FI RST
MENU_DONE_PROC
MENU_FI RST_EVENT
MENU_GEN_PI N_\W NDOW
MENU_GEN_PROC
MENU_GEN_PULLRI GHT
MENU_| MAGE

MENU_| MAGES

MENU_| NACTI VE

MENU_| NSERT

MENU_| NSERT_| TEM
MENU_| TEM
MENU_LAST_EVENT
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MENU_NOTI FY_STATUS
MVENU_NROWS
MENU_NTH_| TEM
MENU_PARENT

MENU_PI N

MENU_PI N_PROC
MENU_PI N_W NDOW
MENU_PULLRI GHT
MENU_RELEASE
MENU_RELEASE_| MAGE
MVENU_REMOVE
MENU_REMOVE_| TEM
MENU_REPLACE
MENU_REPLACE_| TEM
MENU_SELECTED
MENU_SELECTED | TEM
MENU_STRI NG
MENU_STRI NGS
MENU_TI TLE

MENU_TI TLE_I TEM
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Table 11-2. Menu Attributes (continued)

MENU_NCOLS MENU_TYPE
MENU_NI TEMB MENU_VAL| D_RESULT
MENU_NOTI FY_PROC MENU_VALUE
XV_DEPTH XV_VI SUAL

XV_VI SUAL_CLASS

Menus
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12
Notices

A notice is a pop-up window that notifies the user of a problem or asks a question that
requires a response. Generally, notices report serious warnings or errors. OPEN LOOK notices
do not have headers or footers and cannot be moved. The XView notice object is subclassed
from the XView generic object. Aswith any XView object, you can configure anotice using
attributes and you canusexv_creat e(),xv_get (),andxv_set (). Figure 12-1 shows
the notice object class hierarchy.

Generic p
Object Notice

Figure 12-1. Notice class hierarchy

XView defines two types of notices, Sandard notices and screen-locking notices:

e Sandard notices do not lock the screen and are placed centered in the “owner” frame.
Thistype of notice may either block the application’s thread of execution, or not block.

e Screen-locking notices lock the screen and block input to all applications (the screen is
locked with X grabs). These notices appear with a shadow that emanates from the loca-
tion where an action in an application initiates the notice. This may be a panel button,
such as “Quit,” or some other XView object.

New applications that are created with XView Version 3 should use the NOTI CE package
described in this chapter. Older versions of XView only supported notices with a nonobject-
oriented interfface using the notice_pronpt() function. For compatibility,
noti ce_pronpt () isdtill supported. However, for new applications its use is not recom-
mended. Furthermore, the NOTI CE package is implemented so that updating applications to
use a notice object is an easy task. Notice objects are only created when the notice package
is used (they are not created when noti ce_pr onpt () isused). For more information on
noti ce_pronpt (), refer to Appendix B, Notices.
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12.1

Figure 12-2 shows an example of a notice window from the OPEN LOOK GUI Specification.

File Exists. Overwrite it?

[ Save ) [ Cancel )

Figure 12-2. A sample notice window

Creating and Displaying Notices

To use the NOTI CE package, include the header file <xview/notice.h>. It provides the neces-
sary types and definitions for using the package. A notice object’s typeisXv_Not i ce. In
general, create anotice like any other XView object:
Xv_Notice notice;
Fr ane owner ;
notice = xv_create(owner, NOIl CE,
NOTI CE_MESSAGE_STR NG
"Pl ease confirmyour action.",
NULL,
NULL) ;

Make a notice visible by setting Xv_SHOWto TRUE:
xv_set (notice, XV_SHON TRUE, NUL);

Clicking on any button in a notice pops-down the notice. It is not necessary to set XV_SHOW
to FALSE on a notice (the notice package handles this internally).

A notice must have an owner that is a subtype of W NDOW such asaframe or apanel. If NULL
is used for the owner, an error results and the notice is not created. Typically the window of
the application that causes the notice to be created is the notice's owner. For example, if the
user tries to type in a read-only text subwindow, a notice might appear from that window
informing the user of the error.
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Your application has control over the type of the notice (standard or screen-locking), the
messages that are displayed in the notice window, and the choices available to the user as
responses. The notice package creates the notice window, and depending on the type of the
notice, either blocks input to the originating application and does not lock the screen while
waiting for the user to make a selection on one of the available button choices, or, locks the
screen and waits for one of the button choices to be selected (in this case, the screen is frozen
and the application isblocked.) For both types of notices, after the user enters aresponsein a
notice button, the notice window is unmapped.

The attributes NOTI CE_VESSAGE STRI NG, NOTI CE_MESSAGE STRINGS, and NOTI CE_
MESSAGE _STRI NGS_ARRAY_PTR can be used to determine what strings are to be
displayed in a notice. NOTI CE_MESSAGE_STRI NG takes as its value one NULL-terminated
string. This string, however, can contain the character “\n” to serve as aline break. The attri-
bute NOTI CE_MESSAGE STRI NGS can take alist of the above strings as its value. Thislist is
NULL-terminated. Each string in the list will start on a new line. Lastly, NOTI CE_MES-
SAGE_STRI NGS_ARRAY_PTRtakes a pointer to aNULL-terminated array of strings.

All the strings mentioned above are centered horizontally in the notice.

Below is an example using NOTI CE_MESSAGE STRI NG,

Xv_Notice notice;
Fr anme owner ;
notice = xv_create(owner, NOI CE,
NOTI CE_MESSAGE _STR NG
"Hel | ol \ nPl ease confirmyour action.\nPress Continue",
NULL) ;

The following example demonstrates NOTI CE_MESSAGE_STRI NGS:

Xv_Notice notice;
Fr ane owner ;
noti ce = xv_create(owner, NOTICE
NOTI CE_ MESSAGE STR NGS5,
"Hello!l",
"Pl ease confirmyour action.\nPress Continue",
NULL,
NULL) ;

NOTI CE_MESSAGE STRI NGS_ARRAY _PTR takes an array of strings as in the following
example:

char array[ 5];

array[ 0] ="Hellol";

array[ 1] ="This is a sanple notice.";
array[ 2] = "Press Qontinue.";

array[ 3] = NULL;

Xv_Notice notice;
Franme owner ;

noti ce = xv_create(owner, NOTICE
NOTI CE_MESSACGE STRI NGS_ARRAY PTR
array,
NULL) ;
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A sample standard notice is demonstrated in Example 12-1.

Example 12-1. The simple_notice.c program

/*

* sinple_notice.c -- Denonstrate the use of notices.

*/

#i ncl ude <xvi ew xvi ew h>
#i ncl ude <xvi ew panel . h>
#i ncl ude <xvi ew notice. h>

Panel panel ;

nmai n(argc, ar gv)

int argc;
char *argv[ ];
{
Fr ame frane;
Xv_opaque ny_notify proc();
/*
* Initialize XMiew create a frane, a panel and one panel button.
*/
Xv_init(XVINT ARGS argc, argv, NULL);
frame = (Frane)xv_create(XV_NULL, FRAME, NULL);
panel = (Panel )xv_create(frame, PANEL, NUL);
xv_creat e(panel , PANEL BUTTQON
PANEL_LABEL_STR NG "Quit",
PANEL_NOTI FY_PRCC, ny_notify proc,
NULL) ;
/* make sure everything | ooks good */
w ndow fit(panel);
w ndow fit(frane);
/* start w ndow event processing */
xv_nai n_| oop(frane);
}
/*
ny notify proc() -- called when the user selects the QUT button.
Here the user nust choose YES or NOon the notice to confirm
* or deny quitting.
*/
Xv_opaque

ny_notify proc(item event)
Panel item item
Event *event ;

{
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Xv_notice notice;
int notice_stat;

noti ce = xv_create(panel, NOTICE

NOTI CE_ MESSACE STRNGS, "Do you really want to quit?", NULL,

NOTI CE_BUTTON _VYES, "Yes",
NOTI CE_BUTTON_NQ "No",
NOTI CE_STATUS, &noti ce_stat,
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Example 12-1. The simple_notice.c program (continued)

XV_SHOW TRUE,
NULL) ;

switch (notice_stat) {
case NOTl CE_YES
/* Qit */
exit(0);
br eak;

case NOT CE_NQ
/* Don't quit */
br eak;

}

xv_destroy_saf e(notice);

The program simple_notice.c contains a panel with a Quit button. When the user selects the
Quit button, a notice pops up to prompt the user for confirmation. What the user sees is
shown in Figure 12-3. If the user presses “Yes,” the program exits.

Do you really want to quit?

((No)

Figure 12-3. Output of simple_notice.c while the notice is up

Notice Values and Status

Two responses are normally available whenever anotice appears: “Yes' and “No.” These are
defined for convenience in <xview/notice.h>:

#define NOTICE_YES 1
#define NOTICE NO O
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These values correspond to the notice’s status. The notice status contains the value of the but-
ton that was selected on the notice. The location where the status is stored can be set with the
attribute NOTI CE_STATUS. If NOTI CE_STATUS is not set, the notice status can till be
obtained by using xv_get () on NOTI CE_STATUS. If the attributes NOTI CE_BUTTON_YES
and NOTI CE_BUTTON _NO are used, the notice status is either set to NOTI CE_YES or
NOTI CE_NO, depending upon the user’s notice button selection, which causes the notice to
pop-down. As shown in simple_notice.c, the strings associated with the “Yes’ and “No” but-
tons are set with the attributes NOTI CE_BUTTON_YES and NOTI CE_BUTTON _NO. The notice
button created with NOTI CE_BUTTON_YES is the default button and will have the OPEN LOOK
default ring around it.

The notice choices listed above also respond to accelerator keys. In other words, in addition
to the RETURN Kkey, whatever key that is mapped to the semantic action
ACTI ON_DEFAULT_ACTI ON can also be used to select the NOTI CE_BUTTON_YES button. The
key that is mapped to the semantic action ACTI ON_STCP can be used to select the
NOTI CE_BUTTON_NO button.

When the notice window is mapped, the cursor isimmediately warped (moved) to the default
button since it is the default response of the notice.

It is quite common for the application to have more than one appropriate response to some
kind of notice prompt. Suppose that your application is an editor of some kind. If the user
selects the Quit button and there have been changes to the file that have not been accounted
for, you might wish to inform the user and allow more than one response: quit, updating
changes; quit, ignoring changes; or cancel the quit all together. To implement more than two
choices, use the NOTI CE_BUTTON attribute to define the choices available:

xv_creat e(panel , NOTI CE,
NOTI CE_ MESSAGE_STR NGS5,
"There have been nodifications since your |ast update",
"Wul d you like to quit or continue editing?",

NULL,
NOTI CE_BUTTON, "Quit, Update changes", 101,
NOTI CE_BUTTON, "Quit, lgnore changes", 102,
NOTI CE_BUTTON "Continue Editing", 103,
NULL) ;

The NOTI CE_BUTTON attribute takes two parameters. the button label* and the value for the
button selection. The application should make its decision on how to proceed based on the
button value specified. In this case, the notice would need to handle cases for NOTI CE_STA-
TUS having values of 101, 102, and 103 (in addition to possible errors).

Because the NOTI CE_BUTTON attribute is used, there is no button that is bound to the default
NOTI CE_YES choice. But since OPENLOOK requires a default button for every notice, the
default button will be the first button. In this case, the “Quit, Update changes’ button will
have the default ring around it.

If no buttons are specified for a notice, a default button labeled “ Confirm” with avalue set to
NOTI CE_YES is provided.

* The button can display text only; no graphic images can be displayed.
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12.2.1

The Mousdless Model allows keyboard actions for selecting and moving between notice but-
tons (refer to Section 6.13, “The Mouseless Model,” in Chapter 6, Handling Input).

Types of Notices

Thesi npl e_noti ce. ¢ program shows a default, standard notice. The default notice does
not lock the screen but does block the thread of execution. This section describes the two
types of notices:

e Standard notices that do not lock the screen. Standard notices have two varieties; those
that block the input to the application, and those that do not.

e Screen-locking notices that lock the screen and blocks input to the application.

The Bool ean attribute NOTI CE_LOCK_SCREEN determines the type of the notice. When
NOTI CE_LOCK_SCREEN is FALSE, the attribute NOTI CE_BLOCK_THREAD determines whether
the notice blocks the input to the application.

After creating a notice and popping it up or down, you can change its type. For example, if
not i ce is created with NOTI CE_LOCK_SCREEN set to TRUE (a screen-locking notice), the
following call isvalid:

xv_set (notice, NOM CE LOK SCREEN FALSE,
NULL) ;

After doing this your notice is a standard notice and you can, if necessary, use the type-spe-
cific attributes that apply to the standard notice (such asNOTI CE_BLOCK_THREAD).

Standard Notices

When the attribute NOTI CE_LOCK_SCREEN is set to FALSE, the notice is a standard notice and
it does not lock the screen (this is the default value for NOTI CE_LOCK _SCREEN). Whether it
blocks the thread of execution depends upon the value of the attribute
NOTI CE_BLOCK_THREAD (its default value isTRUE). The attribute NOTI CE_STATUS is used to
determine which button was pressed.

When the natice is displayed, the state of the application’s other windows is as follows:

e |f NOTI CE_BLOCK_THREAD is set to TRUE, then no windows of the application, except the
notice window, will detect mouse and keyboard input (also seexv_w ndow _| oop()).

e If NOTI CE_BLOCK THREAD is set to FALSE, only the frame that owns the notice will
ignore mouse and keyboard input. Additional frames that need to be put in this state can
be added with NOTI CE_BUSY_FRANES. All such frames will have their headers grayed out
(also see FRAMVE_BUSY).
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Table 12-1 lists additional notice attributes that apply only to standard notices (when
NOTI CE_LOCK_SCREEN iSFALSE).

Table 12-1. Notice Attributes (used with NOTICE_LOCK _SCREEN = FALSE)

Attribute Procedures

NOTI CE_BLOCK _THREAD | create, set
NOTI CE_BUSY_FRAMES create, set
NOTI CE_EVENT_PRCC create, set

Standard notices are centered in the owner frame and are always on top of the frame that
ownsthem. If the frameisin theiconified state when the notice is mapped, the notice will be
placed centered at the location of the pointer.

NOTI CE_BLOCK THREAD is relevant only for standard notices, those that have
NOTI CE_LOCK _SCREEN = FALSE. Example 12-2 shows a standard, thread-blocking
notice.

Example 12-2. Creating a standard notice
/*
* Display a notice that does not |ock the screen.
* This doesn't return until a button on the notice is pressed.
* This is a standard bl ocki ng noti ce.
*/
frame_notice = xv_create(frane, NOTICE
NOTI CE_LOCK_SCREEN, FALSE, /* default */
NOTl CE BLOOK THREAD, TRUE, /* default */
NOTI CE_MESSAGE _STR NGS,
"Are you sure you want to Qit?",
NULL,
NOTI CE_BUTTON YES, "Confirnt,
NOTI CE_ BUTTON NQ " Cancel ",
NOTI CE_NO BEEPI NG TRUE,
NOTI CE_STATUS, &result,
XV _SHOV TRUE,
NULL) ;

switch (result) {
case NOTl CE_YES
[*confirm=*/
exit(0);
br eak;
case NOT CE_NQ
/* Cancel */
br eak;
defaul t:
br eak;
}
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12.2.1.1 Using a notice callback

The previous notice examples did not use a callback for notice events. A callback may be
defined to handle the notice events for a standard notice. The attribute NOTI CE_EVENT _PROC
specifies an application-defined callback procedure that is called when any of the buttons on
the notice are selected. This procedure has the following format:

voi d

noti ce_event _proc(notice, value, event)
Xv_Notice notice; /* public handl e to notice */
int val ue; /* val ue associ ated with button */
Event *event ; /* Pointer to struct with event info.*/

This procedure is called before the notice pops down. If a procedure is not specified for
NOTI CE_EVENT_PRCC, the notice till pops down when a button is pressed. Example 12-3
demonstrates a notice using NOTI CE_EVENT_PRCC. In this example, the callback procedure
ny_notice_event proc() isdefined to handle al the notice button selections.

Example 12-3. A notice using a callback

xv_creat e(parent, NOTI CE

NOTI CE_LOCK_SCOREEN,  FALSE,

NOTI CE_ BUTTON "Save Changes"”, 100,

NOTI CE BUTTQN, "Cancel *, 101,

NOTI CE BUTTQN, "Quit", 102,

NOTI CE_MESSACE_STRI NGS,
"Press Save Changes to save changes to file and quit",
"Press Cancel to continue",
"Press Quit to quit",

NULL,

NOTI CE_EVENT_PROC, ny_noti ce_event _proc,

NULL) ;

/* ny_notice_event_proc() Procedure */

ny_notice_event _proc(notice, value, event)
Xv_Notice notice;

int val ue;

Event *event ;

switch(value) {

case 100:
/* code for save changes */
br eak;

case 101:
/* code for cancel */
br eak;

case 102:
/* code for quit */
br eak;

defaul t:
printf("Bad button val ue!!\n");
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Example 12-3. A notice using a callback (continued)

br eak;

}

12.2.1.2 Selecting the busy frames

You can use NOTI CE_BUSY_FRANES to specify the frames or sub-windows that should be set
to “busy” during notice pop-up. NOTI CE_BUSY_FRAMES only takes frames for its values.
The following code shows how to use NOTI CE_BUSY_FRANES.

void ny_notice_event_proc();

xv_creat e(parent, NOTI CE
NOTI CE_LOCK_SCOREEN,  FALSE,
NOTI CE_ BUTTON "Save Changes", 100,
NOT CE BUTTQN, "Cancel *, 101,
NOT CE BUTTQN, "Quit", 102,
NOTI CE_MESSACE_STRI NGS,
"Press Save Changes to save changes to file and quit",
"Press Cancel to continue",
"Press Quit to quit",
NULL,
NOTI CE_EVENT_PROC, ny_not i ce_event _proc,
NOTI CE_BUSY_FRAMES,
sub framel, /* frames to nake busy */
sub frame2, /* during pop-up. */
NULL,
NULL) ;

12.2.2 Notices That Lock the Screen

To create a screen-locking notice, set NOTI CE_LOCK_SCREEN to TRUE. Screen-locking
notices lock the screen and block the thread of execution for the application. You create a
screen-locking notice as follows:

noti ce = xv_create(frane, NOTICE

NOTl CE_LOOK_SCREEN,  TRUE,

NOTI CE_ MESSAGE STR NGS5,
"Are you sure you want to Qit?",
NULL,

NOTI CE BUTTON YES, "Confirnft,

NOTI CE_ BUTTON NQ " Cancel ",

XV _SHOW TRUE,

NULL) ;
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Similarly, the calls below set the type of the notice, error _not i ce, to make it a screen-
locking notice.
xv_set (error_notice, XV_SHON TRUE,

NOTl CE_LOOK_SCREEN,  TRUE,

NULL) ;
All screen-locking notices block the thread of execution. Additional attributes apply when
NOTI CE_LOCK_SCREEN is TRUE. Table 12-2 lists the attributes that apply when
NOTI CE_LOCK_SCREEN iS TRUE.

Table 12-2. Screen-Locking Notice Attributes (for NOTICE_LOCK_SCREEN = TRUE)

Attribute Procedures
NOTI CE_FOCUS_XY create, set
NOTI CE_TRI GGER create, set

NOTI CE_TRI GGER _EVENT | create, set

The position from which the notice shadow emanates is described by the attribute
NOTI CE_FOCUS_XY. This value defaults to the current mouse position when the application
maps the notice. Example 12-4 shows code for a screen-locking notice.

Example 12-4. Creating a screen-locking notice

int return_val;
/* reate notice
* Pop up notice wth shadow from (100, 200) relative to "parent"
* - this bl ocks
*/
notice = xv_create(parent, NOT CE
NOTl CE_LOOK_SCREEN,  TRUE,
NOTI CE_ BUTTON "Save Changes", 100,
NOTI CE BUTTQN, "Cancel ", 101,
NOTI CE BUTTAN, "Quit", 102,
NOTI CE_MESSAGE STR NGS5,
"Press Save Changes to save changes to file and quit",
"Press Cancel to continue",
"Press Quit to quit",
NULL,
NOTI CE_FQOUS XY, 100, 200,
NOTI CE_STATUS, &notice_stat,
XV _SHOV TRUE,
NULL) ;

/*
* Notice pops down when a button is pressed.
* notice_stat contains the value of the button that was clicked on.
*/
switch (notice stat) {
case 100:
/* save changes */
br eak;
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Example 12-4. Creating a screen-locking notice (continued)

case 101:
/* cancel */
br eak;

case 102:
/* quit */
br eak;

Notice triggers

If you want to assign accelerators to screen-locking notice buttons, or if you find it necessary
to give the user the choice of using mouse buttons or keyboard events to respond to a notice,
you can identify triggers that pop down the notice. The value of NOTI CE_STATUS in this
case is NOTI CE_TRI GGERED, and the event that caused the trigger will be in the Event

specified by NOTI CE_TRI GGER_EVENT. When triggers are not used, the Event pointer can
be NULL. Example 12-5 shows how to use NOTI CE_TRI GGER to catch a particular event in a
notice.

Example 12-5. The trigger_notice.c program

/ *
* trigger_notice.c -- Denonstrate the use of triggers in notices.
*/

#i ncl ude <xvi ew xvi ew. h>

#i ncl ude <xvi ew panel . h>

#i ncl ude <xvi ew noti ce. h>

mai n(argc, ar gv)

int argc;

char *argv[ ];
Fr ame frane;
Panel panel ;

Xv_opaque ny_notify_proc();
extern void exit();

/*

* Initialize XMiew, create a frane, a panel and one panel button.
*/

Xv_init(XVINT ARG argc, argv, NULL);

frame = (Frane)xv_create( XV_NULL, FRAME, NULL);

panel = (Panel )xv_create(frame, PANEL, NUL);

(void) xv_create(panel, PANEL BUTTQON

PANEL_LABEL_STR NG "Quit",
PANEL_NOTI FY_PRCG, exit,
NULL) ;

(void) xv_create(panel, PANEL BUTTQN
PANEL_LABEL_STR NG "Move",
PANEL_NOTI FY_PRCC, ny_notify proc,
NULL) ;

/* make sure everything | ooks good */
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Example 12-5. The trigger_notice.c program (continued)

wi ndow fit(panel);
w ndow fit(frane);

/* start w ndow event processing */
xv_nai n_| oop(frane);

}

/*

* ny_notify proc() -- called when the user selects the "Mve"
* panel button. Put up a notice to get new coordi nat es

* to nove the nain w ndow

*/

Xv_opaque

ny_notify proc(item event)

Panel item item

Event *event ;

{
int result, x, y;
Panel panel = (Panel )xv_get (i tem PANEL_PARENT PANEL);
Franme frame = (Frane)xv_get (panel, XV_OANER;

Xv_notice notice;

X = event_x(event), y = event_y(event);
printf("original click relative to panel: %, %0, X, y);
notice = xv_create(panel, NOI CE,
NOTl CE_LOOK_SCREEN,  TRUE,
NOTl CE_ TR GEER_EVENT, event,
NOTI CE_STATUS, &result,
XV _SHOW TRUE,
NOT1 CE_FOOUS XY, X, Y,
NOTI CE_MESSAGE_STR NG5,
"You may nove the window to a new | ocation specified by",
"clicking the Left Muse Button sonewhere on the screen”,
"or cancel this operation by selecting

NULL,
NOTI CE_BUTTON_VYES, "cancel ",
NOTl CE_TR GER NB_LEFT,
NOTI CE_NO BEEPI NG TRUE,
NULL) ;

if (result == NOTICE TR GERED {
X = event_x(event) + (int)xv_get(frane,
y = event_y(event) + (int)xv_get(frane,
printf("screen x,y: %, %0, X, y);
xv_set (frame, XV.X x, XVY, y, NLL);

XV_X);
XV_Y);

}

xv_destroy_safe(notice);
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12.4

When this program is run and the user selects the Move panel button, a notice is displayed
instructing the user to select a new position for the application window. When the user
selects anew location, the window frame moves to that position.

When the notice pops down, the Event structure that NOTI CE_TRI GGER_EVENT points to
contains the event that triggered the notice (popped it down). The x and y coordinates in the
Event structure are relative to the origin of the notice-owner window.

To translate these coordinates to screen-specific coordinates, save the original event location
and add to that the (X, y) coordinates returned in NOTI CE_TRI GGER_EVENT when the notice
pops down, as well as the current coordinates of the frame (main application).

Before leaving trigger_notice.c, we should mention the attribute NOTI CE_NO BEEPI NG that
is used to prevent the notice from beeping when it isdisplayed. Beeping the screen isusualy
done when there is an error condition you wish to alert the user about. In this example, there
isno error condition—it isasimple dialog with the user.

Destroying a Notice

Notices can be destroyed with xv_destroy(noti ce). If anoticeisdestroyed whenitis
visible, it will be taken down. Use xv_destroy_saf e() if the destruction is done in a
NOTI CE_EVENT_PRCC.

Another Example

In the previous example, we used many of the attributes covered in this section in addition to
using some generic and common attributes for the panel items. Example 12-6 goes a little
further to demonstrate how the NOTI CE package works in conjunction with the rest of
XView. It creates a frame, a panel with two panel buttons, and a message item. Initialy,
only the Quit button and the Commit button are displayed. When the user selects either but-
ton, a notice pops up asking the user to confirm or cancel the proposed action. If the user
confirms quitting the program, the program quits. Otherwise, the result, either Confirmed or
Canceled, is displayed as the text of the message item. In previous examples, the notice is
destroyed immediately after it is unmapped and the status is obtained. In this example, it is
not destroyed, but is reused over and over again.

Example 12-6. The notice.c program

~
*

notice.c --

This application creates a frame, a panel, and 3 panel buttons.
A nmessage button, a Quit button (to exit the progran) and a
dummy “"commit" button. Extra data is attached to the panel
itens by the use of XV_KEY _DATA The cal |l back routine for the
quit and Conmt buttons is generalized enough that it can apply
to either button (or any arbitrary button) because it extracts
the expected "data" (via XV_KEY_DATA) fromwhatever panel

* ok ok ok k% 3k F
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Example 12-6. The notice.c program (continued)

* button mght have called it.
*/

#i ncl ude <xvi ew xvi ew. h>

#i ncl ude <xvi ew panel . h>

#i ncl ude <xvi ew noti ce. h>

* assign "data" to panel itens using XV_KEY DATA ... attach the
* message panel item a pronpt string specific for the panel

* items notice pronpt, and a cal |l back function if the user

* chooses "yes".

#defi ne MBG | TEM 10 /* any arbitrary integer */
#defi ne NOTl CE_ PROWT 11
#defi ne CALLBACK FUNC 12

nai n( ar gc, ar gv)

int argc;

char *argv[ ];

{
Frane frane;
Panel panel ;

Panel _item nsg_item
Xv_opaque ny_notify_proc();
extern int exit();

/)\'
* |nitialize XM ew and create frane, panel and buttons.
*
/
Xv_init(XV_INT_ARGS, argc, argv, NUL);
frane = (Frame)xv_create( XV_NULL, FRAME,

FRAME LABEL, argv[ 0],
NLLL) ;

panel = (Panel )xv_create(franme, PANE,
PANEL_LAYQUT, PANEL_VERTI CAL,
NULL) ;

nsg_item= (Panel _iten) xv_create(panel, PANEL_MESSACE, NULL);
(void) xv_create(panel, PANEL_BUTTON

PANEL_LABEL_STR NG "Quit,

PANEL_NOTI FY_PRCC, ny_notify_proc,
XV_KEY_DATA, MBG | TEM nsg_item
/ *

* attach a pronpt specific for this button used by
* the notice.

*/

XV_KEY_DATA, NOTI CE PROMPT, "Real ly Quit?",
/*

* a cal l back function to call if the user answers "yes"
* to pronpt

*/

XV_KEY_DATA, CALLBACK FUNC, exit,

NULL) ;

/)\'

* nowthat the Quit button is under the nessage item
* layout horizontally

*/
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Example 12-6. The notice.c program (continued)

xv_set (panel , PANEL_LAYQUT, PANEL_HOR ZONTAL, NULL);
(void) xv_create(panel, PANEL_BUTTON

PANEL_LABEL_STR NG "Commit...",

PANEL_NOTI FY_PRCC, ny_notify_proc,

XV_KEY_DATA MBG | TEM nsg_item

/)\'

* attach a pronpt specific for this button used by

* notices

*/

XV_KEY_DATA, NOTlI CE_ PROMPT, "Update al |l changes?",
/)\'

* Note there is no call back func here, but one could be
* witten

*/

NLLL) ;

wi ndow fit(panel);
wi ndow fit(frane);
xv_mai n_| oop(frane);

* ny_notify_proc()

* The "key data" associated with the panel itemis extracted via
* xv_get(). The resulting choice is displayed in the panel

* message item

*/

Xv_opaque

ny_notify_proc(item event)

Panel _item item

Event *event ;
{
int result;
int (*func)();
char *pronpt ;
Panel _item nsg_item
Panel panel ;
static Xv_notice noti ce = NULL;

func = (int(*)())xv_get(item XV_KEY DATA CALLBACK FUNO);
pronpt = (char *)xv_get(item XV_KEY_DATA NOTl CE_PROWT);
nsg_item= (Panel _iten)xv_get(item XV_KEY DATA MG |TEV;
panel = (Panel )xv_get (item PANEL_PARENT PANEL);
/)\'
* Qeate the notice and get a response.
*/
if (!notice) {
notice = xv_create(panel, NOIlCE
NOTI CE_LOOK_SCREEN,  TRUE,
NOTI CE_STATUS, & esult,
XV_SHON TRUE,
NOTI CE_MESSAGE_STR NGS,
pronpt ,
"Press YES to confirnft,
"Press NOto cancel ",
NULL,
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Example 12-6. The notice.c program (continued)

NOTI CE_BUTTON YES, "YES',
NOTI CE_BUTTON_NQ "NO',
NULL) ;
}
else {
/*
* |f the notice has been created, just set its
* message strings and showit.
*/
Xv_set (noti ce,
XV_SHON TRUE,
NOTI CE_MESSAGE_STR NGS,
pronpt ,
"Press YES to confirnft,
"Press NOto cancel ",
NULL,
NULL) ;
}

switch(result) {

case NOTI CE_YES
xv_set(nmsg_item PANEL_LABEL_STR NG "Confirned",
if (func)

(*func)();

br eak;

case NOTI CE_NQ
xv_set(nmsg_item PANEL_LABEL_STR NG "Cancel | ed",
br eak;

case NOTI CE_FAl LED:

NLLL) ;

NULL) ;

xv_set (nmsg_item PANEL_LABEL_STR NG "unabl e to pop-up",

NULL) ;
br eak;
defaul t:

xv_set (nmsg_item PANEL_LABEL_STR NG "unknown choi ce",

NLLL) ;

12.5 Notice Package Summary

Table 12-3 lists the attributes for the NOTI CE package. These attributes are described fully in

the XView Reference Manual .
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Table 12-3. Notice Attributes

NOTI CE_BLOCK_THREAD  NOTI CE_LOCK_SCREEN
NOTI CE_BUSY_FRAMES  NOTI CE_MESSAGE_STRI NG

NOTI CE_BUTTON NOTI CE_MESSAGE_STRI NGS
NOTI CE_BUTTON_NO NOTI CE_MESSAGE_STRI NGS_ARRAY_PTR
NOTI CE_BUTTON_YES NOTI CE_NO_BEEPI NG

NOTI CE_EVENT_PROC NOTI CE_STATUS

NOTI CE_FOCUS_XY NOTI CE_TRI GGER

NOTI CE_FONT NOTI CE_TRI GGER_EVENT
XV_KEY_DATA XV_SHOW
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13.1

13

cursors

A cursor is an image that tracks the mouse on the display. Each window has its own cursor
which you can change. There are some cursors defined by OPEN LOOK that correspond to
specific window manager operations such as resizing or dragging windows. For these cases,
you cannot redefine a cursor. However, for windows in your application, you can assign any
cursor image you like.

Creating Cursors

To use the CURSCR package, include the header file <xview/cursor.h>. It provides the neces-
sary types and definitions for using the package. The cursor object’s type is Xv_Cur sor .
Figure 13-1 showsthe class hierarchy for a cursor object.

Generic

Object Cursor

Figure 13-1. Cursor class hierarchy

In general, to create a cursor, create an image and a cursor using that image as the
CURSCR _| MAGE data:
Server _inage svr_i nage;
Xv_Qursor cursor;
cursor = (Xv_Qursor)xv_creat e(owner, OJRSCR
QURSCR | MAGE, svr_i mage,
NULL) ;

The owner of the cursor may be any XView object. The root window associated with the
XView object is used internally by the CURSCR package. If NULL, then the root window of
the default screen isused.
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13.1.1

The cursor is then assigned to a window associated with an XView object such as a frame,
canvas, or panel:

xv_set (w ndowy, WN QURSCR cursor, NULL);

You must supply the handle of an XView window in the parent parameter when getting
W N_CURSCR. Getting W N_CURSCR on the root window will return NULL. It isillega to
assign a cursor to a window if the screens do not match. This is normally not a problem
unless you are using multiple displays in your application. Inthis case, you should be sure to
use an XView object that has a common display as the owner for the cursor. In the code line
above, wi ndow should be the visible window to the application. For canvases and panels,
this should be the paint window, not the canvas or panel object itself.* If you assign your
own cursor to an openwin object (such as a canvas or panel) and the object has been split
(either by the user splitting views or by the application), then the application is responsible
for assigning the cursor to each new paint window.

simple_cursor.c

To introduce how to use the CURSOR package, we'll start with a short program that shows
how to set the cursor for a canvas.

Example 13-1. The simple_cursor.c program

/ *
* sinple_cursor.c -- create a cursor (looks like an hourglass) and
* assign it to a canvas w ndow
*/

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew panel . h>

#i ncl ude <xvi ew cursor. h>

#i ncl ude <xvi ew svri mage. h>

/* data that describes the cursor’s inmage -- see SERVER | MACE bel ow */
short cursor_bits[] = {
/* Wdth=16, Height=16, Depth=1, */

O0x7FFE, 0x4002, 0x200C, 0x1A38, 0x0FF0, 0x07ED, 0x03Q0, 0x0180,

0x0180, 0x0240, 0x0520, 0x0810, 0x1108, 0x23CA, 0x47E2, OX7FFE

|

mai n(argc, argv)

int argc;

char *argv[ ];
Fr ame frane;
Canvas canvas;
Xv_Qursor cursor;

Server_i nage svr_i nmage;

Xv_init(XV_INT ARRC PTR ARG/, &argc, argv, NULL);

*See Chapter 5, Canvases and Openwin, for more information about the paint window.
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Example 13-1. The simple_cursor.c program (continued)

/*
* create a server image to use as the cursor’s inage.
*/
svr_inmage = (Server_i mage) xv_creat e( XV_NULL, SERVER | MAGE,
XV W DTH 16,
XV_HE GHT, 16,
SERVER | MAGE BI TS, cursor_hits,
NULL) ;
/*
* create a cursor based on the i mage just created
*/
cursor = (Xv_Qursor)xv_creat e( XV_NULL, ORSCR
QURSCR | NAGE, svr_i nage,
NULL) ;
/*
* (Qeate a base frane and a canvas
*/

frane = (Frame)xv_create(XV_NLL, FRAME, NULL);
canvas = (Canvas)xv_create(frane, CANVAS,

XV_WDTH 100,
XV_HE GHT, 100,
NULL) ;

/*
* set the cursor to the paint w ndow for the canvas
* Do not set it for the canvas itself.

*/
xv_set (xv_get (canvas, CANVAS NTH PAINT_WNDOWN 0),
WN ORSCR cur sor,
NULL) ;

wi ndow fit(frane);
w ndow nai n_| oop(frare);

}

Beware that if a canvas (or any openwin object) is split, the new view (which has a corre-
sponding paint window) does not inherit the cursor from the old view window.* Note that
the server images used in cursors must be one-bit deep. Cursors can have two colors associ-
ated with them by specifying foreground and background colors; you cannot specify server
images whose depths are greater than 1. See Section 13.4, “Color Cursors.”

*Chapter 5, Canvases and Openwin, discusses splitting views.

Cursors 329




13.2 Predefined Cursors

13.3

A number of predefined cursors are available in the CURSOR package for use as OPEN LOOK
cursors. To use these cursors, you may specify the CURSOR SRC CHAR and
CURSCR_NMASK_CHAR attributes with certain predefined constants as values for these attri-
butes. In <xview/cursor.h>, there are some OPEN LOOK cursor def i nes prefixed by Q.C .
When using these attributes, you should not use the CURSOR | MAGE attribute since you can-
not use both simultaneously. Using the previous example, we can remove the
SERVER | MAGE references and modify the call to create the cursor:
cursor = xv_create(NJLL, CURSCR
OURSCR SRC AR OLC BUSY_PTR
NULL) ;

Predefined cursors are really images from a pre-built font. The value in the attribute-value
pair is the character to use from that font—or rather, it is the index into the array of glyphs
that the font contains. The glyph from the font is extracted and used as the image. You can
use the attribute CURSOR_MASK_CHAR similarly. This image is used as the mask for the
source image. If no mask is given, the same image used as the source is used as the mask.*

The Hotspot and Cursor Location

The hotspot on a cursor is the location in which the cursor is located if the user generates an
event like pressing a mouse button or typing at the keyboard, or if you were to query its posi-
tion. For example, if a cursor is shaped like an arrow, the hotspot should be at the tip of the
arrow. If the hotspot for a cursor were set to (0, 0), then the hotspot would be the upper-left
corner of the image used. A cursor shaped like a bull’s eye (16x16) might have its hotspot
at (7, 7)toindicate that the focus for the cursor isin the middle.t You set a cursor’s hotspot
with the attributes CURSOR _XHOT and CURSOR_YHOT. CURSOR_XHOT specifies the x coordi-
nate of the hotspot. CURSOR_YHOT specifies the y coordinate of the hotspot. You can find out
what the current position of the cursor is by using the attribute W N_MOUSE_XY, asin:

r = (Rect *)xv_get(w ndow, WN MOUSE XY);

The return value from xv_get () is a pointer to a Rect structure. Ther_wi dt h and
r _hei ght fields of this structure are unused (0, 0), but ther top and r | eft fields
indicate the position of the hotspot for the cursor with respect to the window, wi ndow. The
program in Example 13-2 demonstrates how this is used, and it shows how to create your
own pixmap for a cursor image.

*See XCr eat ed yphCur sor and XCr eat ePi xmapCur sor in Volume Two, Xlib Reference Manual.
tThevalue7, 7 isused becausetheoriginisat0, 0—not1, 1.

330 XView Programming Manual



Example 13-2. The hot_spot.c program

/)\'
* hot_spot.c -- create a cursor and query its position on the
* screen and in the panel’s w ndow
* Qur own function, create_cursor(), attaches a new cursor to the
* wi ndow par anet er passed into the function.
*/

#i ncl ude <X11/ X h>

#i ncl ude <X11/ X i b. h> /* for the xlib graphics */

#i ncl ude <xvi ew xvi ew h>

#i ncl ude <xvi ew panel . h>

#i ncl ude <xvi ew cursor. h>

#i ncl ude <xvi ew svri nage. h>

nmai n(argc, argv)
int argc;
char *argv[ ];

Frane frane;
Panel panel ;
voi d do_it();

Xv_init(XV_INT_ARC PTR ARGV, &argc, argv, NULL);

/ *
* Oeate a base frame, a panel, and a panel button.
*
/
frane = (Frame)xv_create( XV_NULL, FRAME, NULL);
panel = (Panel )xv_create(frame, PANEL, NULL);
creat e_cursor (xv_get (panel , CANVAS NTH PAINT_WNDON 0));
(void) xv_create(panel, PANEL_BUTTON

PANEL_LABEL_STRI NG "Push M",
PANEL_NOTI FY_PRCG, do_it,
NULL) ;

wi ndow fit(panel);
wi ndow fit(frane);
wi ndow nai n_| oop(frane);

}

/)\'

* Wen user sel ects the panel button, the current nouse location is
* printed relative to the panel’s w ndow and to the screen.

* This location is governed by the hot spot on the cursor.

*/
voi d
do_it(item event)
{
Rect *r;
Panel panel = (Panel )xv_get(item PANEL_PARENT_PANEL);
r = (Rect *)xv_get(xv_get(panel, XV_ROOT), WN MOUSE XY);
printf("Root window %l %\n", r—>r_|eft, r—>r_top);
r = (Rect *)xv_get(xv_get (panel,
CANVAS NTH PAINT_WNDOW 0), WN MOUSE XY);
printf("Panel window % %\n", r—>r_left, r—>r_top);
}
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Example 13-2. The hot_spot.c program (continued)

/*
* create_cursor() creates a bull’s eye cursor and assigns it
* to the w ndow (paraneter).
*/
creat e_cur sor (w ndow)
Xv_W ndow wi ndow;
{
Xv_Qursor cursor;
Server_i nage i nage;
Pi xnap pi xnmap;
D spl ay *dpy = (D splay *)xv_get (w ndow, XV_D SPLAY);
co] gc;
XQVal ues gcval ues;

i mage = (Server_i nage) xv_creat e( XV_NULL, SERVER | NAGE,
XV_WDTH, 16,
XV_HEl GHT, 16,
NLLL) ;

pi xmap = (P xmap) xv_get (i nage, XV_X D);

/* Oeate G with reversed foreground and background col ors to

* clear pixmap first. Use 1 and O because pixmap is 1-bit deep.

*/
gcval ues. f or egr ound
gcval ues. backgr ound

0;
1

gc = XO eateGJ dpy, pixmap, GOFor eground| GBackground, &gcval ues);

XFi | | Rect angl e(dpy, pixmap, gc, 0, O, 16, 16);
/)\'

* Reset foreground and background val ues for XDrawArc() routines.

*/

gcval ues. foreground = 1;

gcval ues. background = 0;

XChangeGJ(dpy, gc, QCOForeground | GBackground, &gcval ues);
XDrawAr c(dpy, pixmap, gc, 2, 2, 12, 12, 0, 360 * 64);

XDr awAr c(dpy, pixmap, gc, 6, 6, 4, 4, 0, 360 * 64);

/* Ceate cursor and assign it to the w ndow (paraneter) */
cursor = xv_creat e( XV_NULL, COURSCR

QURSCR | MAGE, i mage,

QURSCR_XHCT, 7,

QURSCR_YHCT, 7,

NLLL) ;
xv_set (wi ndow;, WN CURSCR cursor, NUL);

/* free the GQC -- the cursor and the inage nust not be freed. */
XFree@QJ dpy, gc);
}

When the program is running, each time the 