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About This Tutorial

This tutorial shows you how to create C graphics programs for your
IRIS series 2000 or 3000 workstation. Several on-line programs
accompany this document to make this a hands-on learning
experience. In only one or two hours, you will learn how to write a
simple graphics program. In a few days, you will be able to write
interactive, 3D graphics programs.

What You Need to Get Started

To begin using this tutorial, you need an IRIS series 2000 or 3000
workstation that is up and running. If your system isn’t ready for you
to log in, consult your IRIS Series 3000 Owner’s Guide or IRIS
Workstation Guide, Series 2000.

To get the most out of this tutorial, you need these skills:

» Some knowledge of the structure of the UNIX operating system. If
you don’t know anything about UNIX, read Getting Started with
Your IRIS Workstation.

e A wotking knowledge of a text editor that runs on your system.
To learn the vi editor, see Getting Started with Your IRIS
Workstation.

o Familiarity with the C programming language. Even if you don’t
know C, you can still get a lot out of this tutorial. Eventually,
you’ll probably want to consult a C textbook such as A Book on C
by Al Kelley and Ira Pohl (The Benjamin/Cummings Publishing
Company, Inc., 1984).

As you go through the tutorial, keep your IRIS User’s Guide handy. It
contains detailed information about the IRIS Graphics Library.
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1 Learning to Program the IRIS

This is a two-part learning process. You need to understand both the
principles of computer graphics, and how the IRIS Graphics Library
routines help you apply these principles in your programs.

Using the Graphics Library

This tutorial introduces a simple program that draws a black box. This
program is your template. You write programs by modifying and
enhancing the template as you learn new concepts and routines. By
the end of the tutorial, you will have transformed your template into
an interactive, 3D graphics program.

The Graphics Library is your toolbox for building and manipulating
3D models. The IRIS thinks in terms of geometry, so you build
models by specifying points, lines, polygons, and solids, and you
transform models by moving them around in coordinate systems.

The Graphics Library consists of more than 200 routines that vary
greatly in sophistication and functionality. One call to the Graphics
Library produces a point on the screen; another rotates a model in 3D.
The routines fall into four major categories:

e drawing

e color and display
e interaction

o transformation

You will use routines in all four categories as you go through this
tutorial.

Learning to Program the IRIS
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Understanding the Concepts
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Because computer graphics is so visual, it’s sometimes difficult to
learn the concepts from a 2D, non-interactive, textual description (like
this book). This is why you are encouraged to use the template
described above as you work your way through this tutorial. The text
is accompanied by three other types of on-line learning aids:

e Graphics Labs
e Workshops
o Explorations

All of these learning aids help you learn by doing. Be sure to take
advantage of them.

Graphics
Lab

Graphics Labs are interactive programs. They help you learn more
about a new concept that is introduced in the text. To use a Graphics
Lab, run it and follow the on-line instructions. You have access to the
source code for the Graphics Labs, but it is very complex. This code
will be more useful after you complete this tutorial and move on to
more advanced topics. The executable code for Graphics Labs is in the
lusripeopleltutoriallc.graphicslonline directory; source code is in
lusripeopleltutoriallc.graphicsi/srclonline.

Workshops are also programs. They-help you learn to implement a
concept. To use a workshop, read the source code to understand how
it works, then compile and run it. The source code for Workshops is
in /usripeopleltutoriallc.graphics/src/workshop; executable code is in
lusripeopleltutoriallc.graphics/workshop.

IRIS Programming Tutorial
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Explorations
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Most Explorations are not programs. They are suggestions for further
experimentation with the concepts and routines that you have learned.
To use them, make a copy of the template, rename it, and be creative.
There are a few programs that are also Explorations. They are a
handful of helpful demonstration programs and versions of the
template that the text describes. These programs and the template are
in /usripeopleltutoriallc.graphics/explore. Use this directory to work
on the template.

Learning to Program the IRIS
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2 The IRIS Window Manager

This chapter shows you how to log in and access the files that you use
during this tutorial and teaches you how to use the IRIS window
manager, mex.

Logging In to the Tutor Directory

The starting point for this tutorial is an installed IRIS series 2000 or
3000 workstation, waiting for someone to log in. This is what you
should see on your screen:

4 N\
IRIS login:
N J

To begin the tutorial, type:

tutor |[RETURN
tutor is a special account set up for the tutorial. When you log in as
tutor, the current working directory is /usr/people/tutoriallc.graphics.

This directory contains all the sample and demonstration programs
you will need for the tutorial.

The IRIS Window Manager




What Does the Window Manager po?

RIS starts up its windowing
mex allows you to run
ages created by the

you can move around the

When you log in to the zutor account, the
system, called mex for Multiple Exposure-
several graphics programs at once, The i™
programs are contained in windows, whicP
screen like pieces of paper on a desktop-

Using mex has several advantages:

rogram in one window

You can look at the source a
° code for 2P indow.

while running the program in another W

t one time. (This means

Y more 5@
e You can run two or UNIX shell file system at once.)

you can have several windows into the

ogram at the same time in
¢ You can run two Or more versions of 2 prog Sa
different windows.

¢ You can keep debugging toolg on the screen.

Almost all the programs you write in this ltutor:;l ;1(11336 the window
manager. Although you need to adq Speclal melo mcmOfyom ;
programs, you’ll find mex makes progra™ develop aster an

easier.
Note: If you are using an account other man Itf‘togilor;;ifofaim
running the Bourne shell instead of the € ! e

modified version of mex to use thjg tutofial‘ To do this, type:

whichmex

6  IRIS Programming Tutorial
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Using mex

Right now the only window you see is the console. It is always on the
screen; you cannot delete it, although you can move it, change its
shape, or cover it up with other windows.

In the console window, you are logged in to tutor. You can execute
UNIX commands from here.

The following sections describe the default user interface for the
window manager.

Communicating with mex

You communicate with mex by pressing the right mouse button. Try
out mex on the console window.

e Move the mouse so the cursor arrow is located somewhere in the
console window.

e Press the right mouse button and hold it down.

You see this menu:

=mex=
attach
select
‘ move
reshape
pop
push
kill

This is the window menu. It appears only when you press the right
mouse button while the cursor is located in a window. Each window
offers this menu. When you select an option from this menu, it affects
only the window under the menu.

The IRIS Window Manager
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e Holding down the right button, move the cursor down the menu.

As you move the cursor, the item it touches is highlighted. Do not
release the button! If you release the mouse button while an item is
highlighted, mex carries out the action. This is called “‘selecting’’ the
item.

e Move the cursor outside the menu. None of the menu items is
highlighted. This means mex won’t do anything when you let up
the mouse button.

o While the cursor is outside the menu, release the right button.

The menu disappears and nothing else changes.

Moving a Window

Sometimes you don’t want the console to be right in the middle of the
screen. To move it, follow these steps:

e Move the cursor so it is in the console window.
e Press and hold the right mouse button.

e Select ““move’’. To do this, move the cursor down the menu until
““‘move’’ is highlighted, then release the button.

The cursor changes into an image of four outwardly pointing arrows,
and a red outline appears on the screen. If you move the cursor
around, the red outline moves with it.

» Move the cursor so the red box is where you want to place the
console window.

e Press the right mouse button again.

The console is redrawn in the red box. Try moving the console to a
couple of different places on the screen. Note that you can move part
of it off the screen if you want.

IRIS Programming Tutorial
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Reshaping a Window

The console takes up most of the real estate on your screen right now,
and it’s almost time to create another window. You can use the
““reshape’’ option to shrink the console.

e Move the cursor so it is in the console window.

» Hold down the right button and select “‘reshape”’.

The cursor now looks like the corner of a window.

e Move the cursor to where you want one of the four corners of the
new window to be.

o Hold down the right mouse button to set that corner. Keep the
button pressed down and move the mouse diagonally to where you
want to place the opposite corner of the console.

e Release the mouse button to set this corner.

The reshaped window is drawn between the two new corners that you
set. Try to find out if there are limits to the size of the console
window.

The other menu items are important only when there is more than one
window on the screen, so you will learn about them in the next
section.

The IRIS Window Manager
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Introducing ... Window #2

10

To see how mex really works, you need to open a second window.
You can do this in two ways:

e Run a program that creates a window.

e Use the right mouse button and the main mex menu to create a
window.

You’ve already seen the menu that appears if you press the right
mouse button when the cursor is located in a window. There is a
second menu that appears when the cursor is outside of a window —
the main mex menu.

¢ Move the cursor outside the console window.
e Press and hold the right mouse button.

You see this menu:

= mex=
attach
new shell
exit

You can always find this menu by pressing the right mouse button
outside of a window. You use it to attach input to the background
(detach input from all windows), to create new windows, and to stop
using mex; you do not use it to manipulate existing windows.

e Move the cursor outside the menu and release the mouse button.

Creating a Second Window

Use ““new shell”’ to create another window.
e Move the cursor so it is outside the console.
e Press the right mouse button.

e Select ‘‘new shell’’.

IRIS Programming Tutorial
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The cursor appears as the corner of a window, just as it did when you
reshaped the console.

e Press the right mouse button to set one corner of the new window.
e Move the mouse to where you want the opposite corner to be.
e Release the mouse button to set the corner.

Now you’ve got a window just like the console. You will be
reshaping and creating windows a lot. From now on when you go
through the three steps above, think of them as one step: sweeping out
a window.

Does the new window overlap the console? If so, you can try the
“‘push’ and “‘pop’’ menu items. ‘‘push’’ pushes a window behind all
other windows; ‘“pop’’ pops a window on top of the others.

e Move the cursor into the new window.
e Press the right mouse button.
e Select “‘push’’.

The console window is redrawn over the new window. Try pushing
and popping the two windows. (If they don’t overlap, reshape or
move one of them so they do.)

Using the Second Window and the Console

When you created a second window, you also started up a new
process. You are logged in to tutor and you are located in the
lusripeopleltutorial/c.graphics directory. Note that the two windows
on the screen right now are windows into the same file system. That
is, there is only one tutor directory. If you make changes to it in one
window, those changes are reflected in the other window.

Now that there are two windows on the screen, you have to specify the
one to which you are directing your input. The border of the window
to which you are attached is highlighted in red. Now you are attached
to the console. Tell mex that you want to direct your input (attach) to
the new window.

The IRIS Window Manager
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e Move the cursor into the new window. E ..i

e Press the right mouse button. E = ﬂ

e Select “‘select’’. _ |
E: 3

This pops the new window and directs all input to it. The border of the I 4
window becomes red to show it is the active window. If you had E |*34
selected “‘attach’’ instead, the input would have been directed to the E 3

—

new window, but the new window wouldn’t have popped to the top.

To list the files in /usr/peopleltutoriallc .graphics, type:

1s =9
E =
!
Now list the files in the same directory, but use the console window. B 51
e Move the cursor into the console window. = qi

o Press the right mouse button. -
€ B
e Select “‘select’. 4
The border of the window becomes red, and it pops to the top. Type =

the command Is in the console window and you see the same listing as &
in the new window. (If the listings are different, then you’re not E
located in the same directory in both windows. Do a pwd to check.)

E ¢
Deleting‘a Window E
This new vx_xindow is interesting, but you don’t need it now. Go ahead i
and delete it. '
e Move the cursor into the new window. ==
e Press the the right mouse button. (B==
o Select ““kill””. [B=
=
==

12 IRIS Programming Tutorial
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Now you see a new menu, which looks like this:

confirm ==
Do it. I'm sure

Nah... forgetit.

This new menu protects you if you accidentally select the "kill" menu
item. You can cancel the *‘kill’’ request by selecting ‘“Nah ... forget

it”’. This time you really mean it.
e Select "Doit. I’'m sure".

The second window disappears.

The IRIS Window Manager 13


















































































































































































































































































































































































