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INTRODUCTION

The purpose of this manual is to help you get started using Zinc Application Framework
and to teach you the theories used in the design and implementation of the library.
Although most of the concepts and programming styles presented in this book can be
understood by beginning C++ programmers, if you have problems we recommend you use
an accompanying book on C++ as a cross-reference. Some books that introduce the C++
programming language are:

*  Borland C++, Programmer’s Guide. Scotts Valley, CA: Borland International, 1992,
444 pages.

e Ellis, Margaret A. and Bjarne Stroustrup. Annotated C++ Reference Manual.
Reading, MA: Addison-Wesley, 1990, 447 pages.

*  Dewhurst, Stephen C. and Kathy T. Stark. Programming in C++. Englewood Cliffs,
New Jersey: Prentice Hall, 1989, 233 pages.

* Eckel, Bruce. Using C++. Berkeley, CA: Osborne/McGraw-Hill, 1990, 617 pages.

*  Gorlen, Keith; Stanford Orlow and Perry Plexico. Data Abstraction and Object-
Oriented Programming in C++. New York, NY: John Wiley & Sons, 1990, 403

pages.

* Hansen, Tony L., The C++ Answer Book. Reading, MA: Addison-Westley, 1990, 578
pages.

* Laurel, Brenda, ed. The Art of Human-Computer Interface Design. Reading, MA:
Addison-Wesley, 1990. (50 essays related to effective user-interface design)

* Lippman, Stanley B. C++ Primer. Reading, MA: Addison-Westley, 1989, 464 pages.

*  Microsoft C/C++, C++ Language Reference. Redmond, WA: Microsoft Corporation,
1992, 452 pages.

*  Petzold, Charles. Programming Windows. Redmond, WA: Microsoft Press, 1990, 944
pages.

* Pohl, Ira. C++ for C Programmers. Redwood City, CA: Benjamin/Cummings
Publishing, 1989, 244 pages.
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o Stevens, Al. Teach Yourself C++. Portland, OR: MIS Press, 1990, 272 pages.

e Stroustrup, Bjarne. The C++ Programming Language. Reading, MA: Addison-
Westley, 1986, 328 pages.

o Voss, Greg and Paul Chui. Turbo C++ DiskTutor. Berkeley, CA: Osborne/McGraw-
Hill, 1990.

e  Wiener, Richard S. and Lewis J. Pinson. An Introduction to Object Oriented
Programming and C++. Reading, MA: Addison-Westley, 1989, 273 pages.

e Zortech C++, Compiler Reference. Arlington, MA: Symantec Incorporated, 1991,
483 pages.

In addition, you should have the Programmer’s Reference available, as many of the
tutorials refer to constructors, member variables and member functions that are described
in detail in the reference manual.

Every section is designed to stand on its own and to teach a particular set of design and
implementation issues. In addition, the tutorials in each section range from beginning to

advanced. Here is a brief introduction of the topics covered in this manual:

Section I—Hello World! tells you how to initialize the main components of Zinc
Application Framework. Concepts covered in this section include:

e initializing the screen display (first tutorial).

e creating input devices, such as the keyboard and a mouse, along with their
controlling object, the Event Manager (first tutorial).

e constructing windows with sub-objects and then attaching them to their
controlling object, the Window Manager (first tutorial).

e using the help and error systems (second tutorial).
o using the UI_APPLICATION class to initialize your program.

o using persistent window objects created with the interactive design tool (third
tutorial).

NOTE: We recommend that you read this section first so that you understand the
Zinc initialization process used by all subsequent tutorials in this manual.
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Section II—Dictionary describes the transition from C to C++, building Zinc
Application Framework applications, using Zinc Designer, and using the Zinc data
file for load/store operations.

Section III—Zinc Application Program describes the overall design and
implementation issues you should be concerned about when creating applications
using C++ and Zinc Application Framework. This set of tutorials examines an
application program to show how Zinc Application Framework’s event driven, object-
oriented architecture can be used to create effective and easy-to-use applications in
a fraction of the time needed to create applications without Zinc.

Section IV—Derived Classes contains a set of tutorials that show how Zinc
Application Framework classes can be modified to perform customized operations.
The following tutorials are contained in this section:

Macro device—This tutorial shows how to derive a macro device from the UI_-
DEVICE base class. The macro input device looks for certain keyboard
characters (F5 through F8) and then converts the special keys to macro
operations.

Help bar—This tutorial shows you how to create a help bar class from the UI_-
WINDOW_OBJECT base class and how to integrate it into an application.

Virtual list—This tutorial shows you how to create a low-level virtual list class,
then how to derive a presentation virtual list class from the UTW_WINDOW base
class. This class is useful when you want to present a lot of list information that
is contained on disk.

Customized display—This tutorial explains how screen display classes are
implemented from the UI_DISPLAY base class.

Section V—Portability Issues contains a set of tutorials that illustrate how Zinc
Application Framework can be used to handle internationalization of languages and
currencies. The following tutorials are contained in this section:

Multi-Language Programs—This tutorial shows how Zinc can detect the
system’s default country settings and then access a .DAT file to retrieve a
particular window based on the current country settings.

International Currency—This tutorial shows how multiple currency formats can

be displayed simultaneously and how exchange rate information can be used
when changing country codes.
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Section VI—Persistent Objects contains a set of tutorials that present the concept
of persistent objects (i.e., objects that can be stored to and retrieved from disk).
These tutorials begin by comparing the basic storage techniques employed by both
C and C++. The tutorial concludes with a discussion of the implementation
techniques used to store Zinc window objects.

Section VII—Zinc Designer contains a set of reference chapters describing the
functions associated with Zinc Designer and each of its components.

File Options—This chapter outlines the general operations of Zinc Designer.
File operations and presentation preferences are illustrated.

Edit Options—This chapter outlines how to change the appearance and
performance of objects within the current file.

Resource Options—This chapter outlines how to create, modify, retrieve and
test resources in the current file.

Object Options—This chapter displays the options that allow you to actually
create objects.

Input Options—This chapter discusses how to create input objects such as:
string, formatted string, text, date, time, bignum, integer and real.

Control Options—This chapter discusses how to create control objects such as:
button, radio button, check box, vertical list, horizontal list, combo box, vertical
scroll bar, horizontal scroll bar and child window.

Menu Options—This chapter discusses how to create menu objects such as pull-
down menu and tool bar.

Static Options—This chapter discusses how to create static objects such as:
prompt, group box and icon.

Utilities Options—This chapter outlines the interaction of the image and help
editors.

Help Options—This chapter outlines the on-line help available within Zinc
Designer.

Section VIII—Appendices addresses other topics that may be useful when
developing applications. The following information is contained in appendix

chapters:
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Compiler Considerations—This appendix discusses the compiler dependencies
that you need to consider when using Zinc Application Framework.

Example Programs—This appendix briefly describes the Zinc support programs
installed in \ZINC\EXAMPLE. These example programs are designed to help
you with specific implementation issues of using Zinc Application Framework.

Zinc Coding Standards—This appendix gives you the coding standards Zinc
Software employees use when coding the library, example and tutorial source
code modules. This appendix is included to help you get “up-to-speed” with
the coding style you see throughout the tutorial programs, example programs and
sample code contained in the Zinc Application Framework manuals.

Common Questions and Answers—This appendix contains a set of commonly
asked technical support questions about Zinc Application Framework.

If you need assistance after studying the tutorial programs and example programs, or have
questions in general, please contact our technical support group at (801) 785-8998
between the hours of 8:00 a.m. and 5:00 p.m. Mountain Standard Time. In Europe call
+44 (0)81 855 9918 between 9:00 a.m. and 5:00 p.m. London Time. Technical Support
is closed Saturdays, Sundays and holidays.

In addition, our bulletin board system is updated regularly with the latest maintenance
release of the software, example programs and ideas concerning Zinc Application
Framework. This service is available 24 hours a day by calling (801) 785-8997 with 300-
9600 baud (V.32 bis), 8 data bits, no parity and 1 stop bit or by calling (801) 785-8995
with 300-9600 baud (HST dual standard), 8 data bits, no parity and 1 stop bit. In Europe
call +44 (0)81 317 2310 with 300-9600 baud (HST dual standard), 8 data bits, no parity
and 1 stop bit.

No set of tutorials can address all of the questions that you could have concerning the
design and implementation of applications. We are confident, however, that you will find
the tutorial programs, example programs, technical support and bulletin board service
invaluable in your effort to learn C++ and Zinc Application Framework.

NOTE: All of the figures in these tutorials were taken from the Microsoft Windows

environment. The actual presentation of a particular window may vary depending on the
environment and the type of display used.
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CHAPTER 1 - INITIALIZING THE LIBRARY

The first tutorial program in this section shows you how to set up the basic Zinc
Application Framework elements. The basis for this tutorial comes from the classic
“Hello, world” example given in several programming language books. For example,
page 12 of The C++ Programming Language (Stroustrup, Bjarne. Reading, MA: Addison-
Westley, 1986) implements the following C++ code for the “Hello, world” program:

#include <iostream.h>

main ()

{
}

cout << "Hello, world\n";

The above program prints the text “Hello, world” to the screen. The program to be
presented in this chapter plays on this theme by displaying the text “Hello, World!” in
a window. The figure below shows how the window will look once the program is
complete.

ello, World!

The code for this tutorial is located in \ZINC\TUTOR\HELLO\HELLO1.CPP. The
major steps involved in the creation of this program are:

e Declaration of include files

*  Definition of the screen display (text, graphics or host environment)

*  Definition of the Event Manager with input devices (mouse, keyboard)
e Definition of the Window Manager

*  Creation of the simple “Hello World!” window

*  The main program loop that coordinates input information

Chapter 1 — Initializing the Library 9




e Cleanup
If you are not familiar with the process involved in compiling source code modules, you
should take a few minutes to read “Appendix A—Compiler Considerations.” Most of

the programs in these tutorials have been created to run in all environments (i.e., DOS
Text, DOS Graphics, Microsoft Windows 3.X, Windows NT, IBM 0S/2 and OSF/Motif).

Running the program

Before the Hellol program can be run, it must be compiled. To compile the DOS version
of the “Hello World!” class of programs, type the following:

make -fborland.mak dos
or

nmake -fmicrosft.mak dos
or

make -fzortech.mak dos

and then press return. To compile the Microsoft Windows 3.X versions of the *“Hello
World!” class of programs, type the following:

make -fborland.mak windows
or

nmake -fmicrosft.mak windows
or

make -fzortech.mak windows

and then press return. To compile the Windows NT version of the “‘Hello World!” class
of programs, type the following:

nmake -f mscwnt.mak winnt

and then press return. To compile the IBM OS/2 version of the “Hello World!” class
of programs, type the following:
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make -fborland.mak os2
or
make -fzortech.mak os2

and then press return. To compile the Motif version of the “Hello World!” class of
programs, type the following:

make -f motif.mak motif
or
make

and then press return.

The naming convention for the Hellol executable program (as well as all other Zinc-
provided utilities, tutorials and examples) is as follows:

hellol (for DOS)
or

whellol (for Windows 3.X)
or

whellol (for Windows NT)
or

ohellol (for OS/2)
or

hellol (for Motif).

To exit any version of the Hellol program, double-click on the system button with the
mouse or press <Alt+F4> with the keyboard.
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Include files

The first step in writing the “Hello World!”” program is declaring the proper include file.
Zinc Application Framework allows access to the following include files:

UI_ENV.HPP—Contains compiler and environment-specific defined values and
information.

UI_GEN.HPP—Contains the definitions of low-level classes used throughout the
library, including UI_ELEMENT and UI_LIST.

UI_DSP.HPP—Contains the definition of all display related class information.

UI_EVT.HPP—Contains information used by the Event Manager and window
objects when they communicate to, or receive information from, the Event Manager.

UI_WIN.HPP—Contains the class definitions for the Window Manager, as well as
for all windows and window objects.

These files do not require nor contain any compiler specific include files. However,
environment specific include files are included in UL_ENV.HPP (e.g., WINDOWS.H is
included for Microsoft Windows, OS2.H is included for OS/2). This makes it possible
to create applications without having to determine whether or not any compiler include
files have already been incorporated. The hierarchy observed by Zinc Application
Framework include files is represented in the figure below:

UI_GEN.HPP

/ /' ULDSP.HPP
UI_EVT.HPP B \

/  ULWIN.HPP

Since the “Hello World!” program creates a window to display its text, the UI_WIN.-
HPP include file is needed. Accordingly, it is declared at the top of HELLO1.CPP:

#include <ui_win.hpp>
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NOTE: Because of the include file hierarchy, including the UI_ WIN.HPP file also causes
the UI_EVT.HPP, UI_DSP.HPP, UL_GEN.HPP and UI_ENV.HPP files to be included.

The screen display

The next step in writing the “Hello World!” program requires that you set up the screen.
This is accomplished through the following code:

#if defined(ZIL_MSDOS)
main ()
{
// Create the MSDOS display.
UI_DISPLAY *display = new UI_GRAPHICS_DISPLAY;
if (!display->installed)
{

delete display;
display = new UI_TEXT DISPLAY;

}
#elif defined (ZIL_MSWINDOWS)
int PASCAL WinMain (HANDLE hInstance, HANDLE hPrevInstance, LPSTR,
int nCmdShow)
{
// Create the Windows display.
UI_DISPLAY *display = new UI_MSWINDOWS_DISPLAY (hInstance, hPrevInstance,
nCmdShow) ;
#elif defined (ZIL_0S2)
main ()
{
// Create the 0S/2 display.
UI_DISPLAY *display = new UI_0S2_DISPLAY;
#elif defined(ZIL_MOTIF)
main(int argc, char **argv)
{
// Create the Motif display.
UI_DISPLAY *display = new UI_MOTIF_DISPLAY (&argc, argv, "ZincApp");
fendif

The UI_DISPLAY class is used by all Zinc Application Framework classes that present
information to the screen, whether in text or graphics modes of operation. For example,
the DOS version of the “Hello World!” program ensures that the highest resolution
display is used by first trying to create a graphics display. If no graphics display is
available, it then creates a text display. A forced 25x80 text display could have been
created by replacing the DOS code above with:

// Initialize the display.
UI_DISPLAY *display = new UI_TEXT_DISPLAY (TDM_25x80) ;

The Windows display is initialized by three parameters: hlnstance, hPrevinstance and
nCmdShow. These parameters are passed into the program by the windows system and
need only be passed directly on to the UL_ MSWINDOWS_DISPLAY constructor. This
will be presented again later in this tutorial.
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The Motif display is initialized by three parameters: argc, argv and "ZincApp". The first
two are the standard command-line parameters passed to any C/C++ program. The third
parameter is the name of the class of application being created. These arguments are
passed to the display class so that they may be passed to the Xt Intrinsic initialization
routines, thus allowing Zinc applications to take advantage of all the regular X command-
line options (e.g., using other displays, colors, fonts, etc.).

You may have noticed that the display variable is declared as UI_DISPLAY and not as
UI_MSC_DISPLAY, or any other type of display that is actually constructed. The
UI_DISPLAY class is a generic base class from which all Zinc Application Framework
text and graphics displays are derived. Thus, when a window is shown on the screen, it
uses UI_DISPLAY member functions to draw screen information. This concept is
illustrated below:

K\
UI_WINDOW_OBJECT —————p UI_DISPLAY

UI_BGI_DISPLAY
UI_FG_DISPLAY
UI_GRAPHICS_DISPLAY
UI_MOTIF_DISPLAY
UI_MSC_DISPLAY
UI_MSWINDOWS_DISPLAY
UI_OS2_DISPLAY

UI_TEXT_DISPLAY

The event manager

14

After the display class has been created, the Event Manager and input devices must be
created. This is accomplished with the following code:

// Initialize the event manager and add three devices to it.
UI_EVENT_MANAGER *eventManager = new UI_EVENT_MANAGER (display) ;
*eventManager

+ new UID_KEYBOARD

+ new UID_MOUSE

+ new UID_CURSOR;

The Event Manager is constructed in the first line. It requires one parameter:
e display is used by the input devices to display information on the screen. For

example, the UID_CURSOR device uses the display argument to paint a blinking
cursor on the screen (in graphics mode).
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After the Event Manager is created, three input devices (i.e., keyboard, mouse, cursor) are
attached to it using the overloaded operator UIL_EVENT_MANAGER::operator +.

“Chapter 3—Conceptual Design” in the Programmer’s Guide discusses the interaction
between input devices and the Event Manager within Zinc Application Framework. The
figure below reviews this interaction:

KEYBOARD | | MOUSE CURSOR

v

\ UI_EVENT_MANAGER
v —>
€ MAIN PROGRAM CONTROL D

—
L UI_WINDOW_MANAGER 1

The window manager

The final basic component of Zinc Application Framework is the Window Manager,
which is created with the following code:

// Initialize the window manager.
UI_WINDOW_MANAGER *windowManager = new UI_WINDOW_MANAGER (display,
eventManager) ;

The Window Manager is constructed with two parameters:

* display is used to send window information to the screen (such as commands to draw
lines, fill regions or display text on the screen).

* eventManager is used to send system and input information through Zinc Application
Framework.

“Chapter 3—Conceptual Design” in the Programmer’s Guide also briefly discusses the

interaction of the Window Manager within Zinc Application Framework. The figure
below reviews this interaction:

Chapter 1 — Initializing the Library 15




r UI_EVENT_MANAGER J
— >

{oni MAIN PROGRAM CONTROL )

-—

UL WINDOW_MANAGER

WINDOW 1

In this program, only one window is attached to the Window Manager. Thus, all relevant
information passed to the Window Manager will be passed to that window.

A simple window

You are now ready to create the ‘““Hello World!” window and to attach it to the screen.
Let’s examine the original picture of the ‘““Hello World!” window to identify the major
window objects (also known as support objects) that need to be created:

Hello, World

These window objects are:

o the window itself (This object is not visible, but it is used to store all the related
window objects identified below.)

e the border (Shown as the exterior shaded region of the window.)

o the maximize button (Shown as a button at the right top of the window with a ‘4’
character.)

16 Zinc Application Framework — Programming Techniques































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































