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Introduction

Welcome to the Turbo Pascal Graphix Toolbox. The procedures and functions that
make up this software package will expand your repertoire of Turbo Pascal pro-
gramming tools. With the aid of the Graphix Toolbox, you can develop high-resolu-
tion monochrome graphics for IBM PC and PC-compatible computers (using
either an IBM CGA, EGA or 3270, AT&T 6300, or a Hercules graphics card).

This manual makes extensive use of Turbo Pascal programming examples; a good
working knowledge of Turbo Pascal is assumed. If you need to brush up on your
Pascal knowledge, refer to the Turbo Pascal manual, and/or the Turbo Pascal Tutor.

What Can You Do With the Graphix Toolbox?

The Turbo Pascal Graphix Toolbox is a versatile package, designed for both simple
and complicated graphics applications. Simple procedures allow you to draw

» Points

* Lines

* Rectangles with optional shading

 Ellipses

+ Circles



High-level procedures let you create the more complexk graphics that are often
needed in business and scientific applications:

Labeled pie charts

Bar charts with programmable shading

A variety of curves, using different linestyles and with optional smoothing
Curve fitting

Line and solid modeling

Labeled coordinate axes

Polygons of any shape, with optional rotation or translation

All your drawings can be displayed either on the full screen, or in windows that you
define. You can also draw on a RAM (virtual) screen in memory, without display,
and move the resulting images to the displayed screen when desired.

Here are some examples of the kind of drawings you'll soon be able to generate
with the Graphix Toolbox.

The sikple draphics procedurss

, Figure 1 A Sampler of Drawings Done with the Graphix Toolbox
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Structure of This Manual

This manual is divided into five parts:

Chapter 1 provides an overview of the Turbo Pascal Graphix Toolbox. Basic
graphics terms you need to know in order to use the toolbox are defined, and
illustrations of some of the things you can draw are given. This chapter also
talks about the different hardware configurations that can run the Turbo Pas-
cal Graphix Toolbox.

Chapter 2 gets you started on using the Turbo Pascal Graphix Toolbox. Turbo
Pascal examples for the most commonly used procedures are given, along with
the resulting drawings. You'll also see how to define and manipulate windows,
and save and print the graphic images you create.

Chapter 3 is the technical reference part of the manual. All the constants,
types, procedures, and functions contained in the Turbo Pascal Graphix Tool-
box are described, in alphabetical order, with parameters, function, restric-
tions, and examples.

Appendix A explains how to use the Turbo Pascal Graphix Toolbox with differ-
ent hardware configurations.

Appendix B provides a glossary of terms used in the manual.
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Typography

The body of this manual is printed in normal typeface. Special characters are used
for the following special purposes:

Alternate  Alternate characters are used in program examples and procedure and function
declarations.

Italics Italics are used to emphasize certain concepts and terminology, such as
predefined standard identifiers, parameters, and other syntax elements.

Boldface Boldface type is used to mark reserved words, in the text as well as
in program examples.

Refer to the Turbo Pascal Reference Manual for a complete description of the
syntax, special characters, and overall appearance of the Turbo Pascal language.

The Distribution Disk

The Turbo Pascal Graphix Toolbox distribution disk contains the following:

* Installation and demonstration files
* Files containing all the procedures and functions

* All the commented program examples used in Chapter 2

The distribution disk is your only source for the Turbo Pascal Graphix Toolbox files.
The first thing you should do upon receiving the disk is to complete and mail the
License Agreement at the front of this manual. You should then make a copy of the
distribution disk. Put the original disk in a safe place, and use only the copy for
doing your work. You should never use the distribution disk for your work, since
there is a charge for a replacement copy.

After you complete the License agreement and make a backup copy of the disk,
read the README.COM file on the disk. Simply type README from the DOS
prompt, and the file will appear. It contains a list of files on the disk, as well as any
corrections, comments, or updates on the program.
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c H A P T E R 1

A Computer Graphics Primer

Before you do any drawing with the Turbo Pascal Graphix Toolbox, you will need to
understand the graphics and screen display terms used throughout this manual.
Each of these concepts is described here, followed by a list of the Turbo Pascal
Graphix procedures and functions that apply to each.

Pixels

The term pixel is an acronym for picture element. Pixels, in fact, are the basic
elements that make up a video display image. The tiny dots that combine to make
the text and graphic images you see on your computer monitor are pixels.

The Turbo Pascal Graphix Toolbox allows you to display pixels as black or white
with monochrome cards, or in any color supported by a color card.



Screens

A screen is the configuration of pixels that make up displayed text or graphic
images. Depending on the type of graphics card installed in your system, the
screen display will be made up of the following horizontal-by-vertical pixel dimen-
sions: :

» IBM CGA 640x200

» Hercules 720x350
AT&T 6300 640x400
IBM 3270 720x350
IBM EGA 640x350

Because the Hercules display is made up of a greater number of pixels, the graphic
images created are finer in grain — that is, they are higher in resolution. Because of
their higher resolution, they also take longer to draw. IBM CGA graphics images
are coarser grained, and therefore lower in resolution. The concept of resolution is
easy to understand if you think of drawings made with pencils or pens; a drawing
done with a fine-point drawing pen will be of a higher resolution, and will take
longer to draw than one done with a blunt pencil.

For standard text display — that is, the text normally displayed by your system —a
screen can also be thought of as a sequence of 80 vertical character columns that
make up the width, and 25 lines of characters that make up the height.

There are two types of screens that you can use for creating images with the
Toolbox: the screen displayed on your monitor, and a RAM (virtual) screen in
memory. You can draw on either screen, but only the monitor screen is viewable;
the RAM screen is invisible. The screen you are currently drawing on is called the
active screen. RAM screens are useful for storing complicated images that are used
often and are time consuming to redraw, or for animation, when it would be dis-
tracting to allow the computer to visibly redraw the screen.

The procedures and functions that are used to manipulate screens are
ClearScreen  LoadScreen
CopyScreen  SaveScreen
GetScreen SelectScreen
InvertScreen SwapScreen
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Characters and Fonts

A character is a letter, number, or symbol that is represented on your screen by a
rectangular configuration of pixels. A sequence of characters makes up a display of
text.

There are two styles —or fonts —in which text can be displayed with the Turbo
Pascal Graphix Toolbox:

* A simple, 4x6-pixel upper- and lower-case font that is used to display window
headers, pie chart labels, or any text you wish to display in integer multiples of
4x6 pixels

* A larger, higher quality font (8x8 pixels with an' IBM CGA, or the 3270, and
the AT&T 6300, and 9x14 pixels with the IBM EGA, or the 3270, and the Her-
cules monochrome card) that corresponds to the font normally used with the
particular graphics card installed in your system

Exactly how the Turbo Pascal Graphix Toolbox utilizes these two fonts will become
clear when you read the next section about coordinate systems.

The procedures and functions that affect text are

DC DrawTextW
DefineHeader TextDown
DefineTextWindow  TextLeft
DisplayChar TextRight
DrawAscii TextUp
DrawText

Coordinate Systems

A coordinate system is a method used to identify a location according to its position
relative to horizontal and vertical axes. In mathematics, usually, and in Turbo Pas-
cal Graphix Toolbox programming in particular, the horizontal axis is labeled X,
" and the vertical axis Y. The exact location of, for example, a point, is determined by
the X and Y coordinates of that point — that is, its distance from the X and Y zero
axes.

Coordinate systems are extremely important in graphics programming, since all
screen positions for text and graphics must be specified using X and Y coordinates.
There are two types of coordinate systems that you can choose when working with
the Turbo Pascal Graphix Toolbox: absolute screen and world coordinate systems.
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Absolute Screen Coordinate System

The absolute screen coordinate system refers to the entire monitor screen, and the
actual character and pixel screen positions, for plotting text and graphics; coordi-
nates [0,0] are in the upper left corner of the screen, with the X coordinates
increasing to the right, and the Y coordinates increasing downward. As mentioned
earlier, the screen can be regarded either as a configuration of pixels or as a series
of 25 lines by 80 columns.

Text is handled in two ways. The simple, 4x6-pixel font used for window headers
and footers can be plotted anywhere on the screen, and can be scaled to be any
size that is an integer multiple of 4x6 pixels (for example, 8x12). The higher quality
font is plotted according to 80x25 text column and line coordinates.

World Coordinate System

For most graphics, the absolute screen coordinate system will not easily translate
to the application’s numeric values. A world coordinate system is an arbitrary coor-
dinate system that you specify to accommodate your particular application. The
numbers you use in your world coordinate system can be (and usually are) com-

pletely unrelated to pixel coordinates. In Turbo Pascal Graphix Toolbox language,
this is called defining a world.

A world coordinate system is usually used to scale images so that they fit correctly
into the windows you have defined. After you define the world for a given window,
any images you subsequently draw will be automatically, proportionately scaled to
fit the window.

The procedures and functions that affect worlds are

DefineWorld ResetWorlds
FindWorld SelectWorld

Windows

A window is any area of the screen that you define as the drawing area. Several
windows, containing different drawings and text, can be displayed simultaneously
on the screen. Each window can be moved independently of the other windows,
placed on top of other windows, and stored to, recalled from, or erased from mem-
ory. Windows can be stored and loaded individually or in groups to and from disk.
Several windows can be stored in RAM, and quickly copied to and from the active
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screen. You can draw borders, incorporate high-quality text, and label your win-
dows with headers or footers. The window you are currently drawing in is called
the active window.

A window can be specified to be almost any size, from the whole screen to 1
vertical pixel by 8 horizontal pixels. You define a window area by specifying the X
and Y coordinates of its upper left and lower right corners, with Y coordinates
measured in 1-pixel units and X coordinates measured in 8-pixel units. These coor-
dinates are called window definition coordinates. In window definition coordinates,
the point [0,0] refers to the upper left corner of the screen.

Once you're working within a window, you can redefine its world coordinate sys-
tem, thereby allowing multiple images to be displayed within one window, each
with its own coordinate system. Coordinate axes, along with lettering, can be easily
added to any drawing,

A special RAM memory area, the window stack, is set aside for temporary storage
of windows. The stack comes in handy when you have several windows that you
want to keep but don’t want to display all at the same time. The stack is also used
for storing windows that would otherwise be erased when another window is
moved over them on the screen.

The procedures and functions that affect windows are

ClearWindowStack RedefineWindow SetClippingOff
Clip RemoveHeader SetHeaderOn
Clipping ResetWindows S