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GuIDE TO WHAT'S NEW IN
MACROMEDIA DIRECTOR 8

o The Property Inspector—A universal palette window for viewing and changing sprite and member
properties. See “The Property Inspector,” p. 40.

e Publishing—You can use Director’s new Publish function to preset how your Shockwave movies are
created. See “Publish Settings,” p. 173.

o Zoomable Stage—You now have the capability to view the Stage as greater than or less than 100%.
See “The Stage,” p. 28.

¢ Scalable Shockwave—Shockwave movies can now stretch to fit the browser window. See “The
Shockwave Tab,” p. 174.

o Cast Window List View—You now have the capability to view Cast members as a list and sort them
in different ways. See “Cast Window Properties and Settings,” p. 24.

¢ Guides—You can add movable guides to the Stage to help align sprites. See “Grids and Guides,” p. 49.

* Asset Management Fields—Members now inc ) f:*r" ea ton and modified time, as well as a created
by and modified by timestamp. You can also ad Mi#ss&eomments to each member. See “Commenting
Your Code,” p. 650. .

¢ Image Lingo—New Lingo commands enab/gg

4& and edit pixels in bitmap members. See
“Manipulating Bitmap Members,” p. 396.

j

* Sound Lingo—A new set of sound Lingo enables you to queue sounds, loop sounds, and create a
variety of other effects. See “New Sound Commands,” p. 375.

* Linked Scripts—You can now have script cast members that use an external file. These scripts can be
shared between movies and edited by external editors. See “Understanding Script Types,” p. 220.

* Behavior Typing—You can now create behaviors that insist on a certain sprite type or situation in
order to be used. See “Controlling Where Behaviors Are Used,” p. 289.

* Timeouts—A new Lingo object enables you to trigger events at specific time intervals. See “Timeout
Objects,” p. 439.

For a more detailed list of what is new in Director 8, see Chapter 00, “What’s New in Director 8,” starting
on page 7, just before Chapter 1.
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MIAW Types for Windows

Key Codes

No. Description Movable Close Box Maximize  Minimize
-1  Default Yes Yes No No

0  Standard Yes Yes No No

1 Alert Box No No No No

2 Rectangle No No No No

3 Rectangle No No No No

4  Document Yes Yes No No

5 Document Yes Yes No No

8 Document Yes Yes Yes No

12 Document Yes Yes Yes No

16 Document Yes Yes No No
49  Palette Yes Yes No No

MIAW Types for Mac

No. Description Resize Box Movable Close Box  Stretch
-1 Default Yes Yes Yes No

0 Standard Yes Yes Yes No

1 Alert box No No No No

2 Rectangle No No No No

3 Rectangle/shadow  No No No No

4 Document Yes Yes No No

5 Document Yes No No No

8 Document Yes Yes Yes Yes

12 Document Yes Yes No Yes

16 Curved border Box  Yes Yes No No
49  Palette Yes Yes No No

Hexadecimal Color Values

FOF8FF  Alice blue 00CED! Dark turquoise ~ D3D3D3 Light gray FFCOCB Pink
FAEBD7 Antique white 9400D3  Dark violet FFB6C1  Light pink DDAODD Plum
O0FFFF  Aqua FF1493  Deep pink FFAO7A  Light salmon BOEOE6 Powder blue
7FFFD4 Aquamarine 00BFFF  Deep sky blue 20B2AA  Lightsea green 800080  Purple
FOFFFF  Azure 696969  Dim gray 87CEFA Light sky blue FF0000 Red
F5FSDC  Beige 1E90FF  Dodger blue BOC4DE Light steel blue  BC8F8F  Rosy brown
FFE4C4 Bisque B22222  Firebrick FFFFEO Light yellow 41690 Royal blue
000000  Black FFFAFQ  Floral white 00FFO0 Lime 8B4513  Saddle brown
0000FF  Blue 228B22  Forest green 32CD32 Lime green FA8072  Salmon
8A2BE2  Blue violet FFOOFF  Fuchsia FAFOE6 Linen F4A460  Sandy brown
A52A2A  Brown DCDCDC Gainsboro FFOOFF  Magenta 2E8B57  Sea green
SF9EAQ0  Cadet blue F8F8FF  Ghost white 800000  Maroon FFFSEE Seashell
7FFF00  Chartreuse FFD700 Gold 0000CD  Medium blue A0522D  Sienna
D2691E  Chocolate DAA520  Goldenrod BASSD3  Medium orchid  COCOCO  Silver
FF7F50  Coral 808080  Gray 9370DB  Medium purple  87CEEB  Sky blue
649SED  Comnflower blue 008000  Green 191970  Midnight blue 6ASACD Slate blue
FFF8DC Cornsilk ADFF2F Green yellow FFE4E1  Misty rose 708090  Slate gray
DC143C  Crimson FOFFFO Honeydew FFE4B5 Moccasin FFFAFA Snow
O0FFFF  Cyan FF69B4 Hot pink FFDEAD Navajo white O0FF7F  Spring green
00008B  Dark blue CDS5C5C Indian red 000080  Navy 4682B4  Steel blue
008B8B  Dark cyan 4B0082  Indigo FDFSE6 Old lace D2B48C Tan

B8860B  Dark goldenrod FFFFFO Ivory 808000  Olive 008080  Teal
A9A9A9  Dark gray FOE68C  Khaki 6B8E23  Olive drab D8BFD8 Thistle
006400  Dark green E6E6FA  Lavender FFA500  Orange FF6347  Tomato
BDB76B  Dark khaki FFFOFS Lavender blush ~ FF4500  Orange red 40EODO  Turquoise
8B008BB  Dark magenta 7CFC00 Lawn green DA70D6 Orchid EE82EE  Violet
FF8C00  Dark orange FFFACD Lemon chiffon EEESAA Pale goldenrod  FSDEB3  Wheat
9932CC  Dark orchid ADDSE6 Light blue 98FB98  Pale green FFFFFF  White
8B0000  Dark red F08080  Light coral FFEFD5 Papaya whip FSFSFS  White smoke
E9967A  Dark salmon EOFFFF  Light cyan FFDABY  Peach puff FFFFO0  Yellow
8FBC8F Dark seagreen  90EE90  Light green CD853F Peru 9ACD32 Yellow green

123 Left
124 Right
125 Down
126 Up
ASCIl
Character Codes
3 Enter
8 Delete
9 Tab
10 Line Feed
13 Return
32 [space]
33 !
34 “
35 #
36 $
37 %
38 &
39 ¢
40 (
41 )
42 *
43 +
44 ”
45 -
46
47 /
48..57 0.9
58
59 :
60 <
61 =
62 >
63 ?
64 !
65..90 A.Z
91 [
92 \
93 ]
94 A
95 _
96 )
97..122 1.z
123 {
124 |
125 }
126 ~
127 DEL
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Macromedia Director 8 Lingo Reference Card

Ink Numbers Cursor Numbers Behavior Property Member Types
0 Copy -1 (Reset Cursor) Description #animgif
1 Transparent 0  Arrow Formats #bitmap
2 Reverse 1  I-Beam #integer #button
3 Ghost 2 Crosshair #float #cursor
4  Not Copy 3 Crossbar #string #digitalVideo
5 Not Transparent 4 Watch/Hourglass #symbol #empty
6  Not Reverse 200 Blank #member #field
7 Not Ghost 254 Help #bitmap #filmLoop
8  Matte 280 Finger #filmloop #flash
9  Mask 260 Hand #field #font
32 Blend 290 Closed Hand #palette #movie
33 AddPin 291 No Drop Hand #picture #ole
34 Add 292 Copy Closed Hand #sound #palette
35  Subtract Pin 256 Pencil #button #ipicture
36 Background 257 Eraser #shape #QuickTimeMedia
Transparent 258 Select #movie #script

37 Lightest 259 Bucket #digitalvideo #shape
38  Subtract 272 Lasso #script #sound
39  Darkest 281 Dropper #richtext #swa
40 Lighten 301 Air Brush #ole #text
41 Darken 302 Zoom In #transition #transition

303 Zoom Out #xtra #vectorShape

284 Vertical Size #frame

285 Horizontal Size #marker

286 Diagonal Size #ink

#boolean
Transition Types

1 Wipe right 19  Reveal down 37 Venetian blinds
2 Wipe left 20  Reveal down, left 38 Checkerboard
3 Wipe down 21  Reveal left 39  Strips on bottom, build left
4  Wipeup 22 Reveal up, left 40  Strips on bottom, build right
5  Center out, horizontal 23 Dissolve, pixels fast* 41  Strips on left, build down
6  Edges in, horizontal 24 Dissolve, boxy rects 42  Strips on left, build up
7  Center out, vertical 25 Dissolve, boxy squares 43  Strips on right, build down
8  Edges in, vertical 26 Dissolve, patterns 44  Strips on right, build up
9  Center out, square 27 Random rows 45  Strips on top, build left
10  Edges in, square 28 Random columns 46  Strips on top, build right
11  Push left 29 Cover down 47 Zoom open
12 Push right 30 Cover down, left 48 Zoom close
13 Push down 31 Cover down, right 49  Verdcal blinds
14 Push up 32 Cover left 50 Dissolve, bits fast*
15 Reveal up 33 Coverright 51 Dissolve, pixels*
16 Reveal up, right 34 Cover up 52 Dissolve, bits*
17  Reveal right 35 Cover up, left * Does not work on monitors
18 Reveal down, right 36 Cover up, right set to 32 bits
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INTRoDUcTiION N

I love working with Director. By education, I am a computer scientist and a journalist. By
nature, I am a problem solver. I love using both logic and imagination. Director requires me
to use all these things.

If you have a job in which you work all day with Director, consider yourself lucky. You
probably already do. In fact, you have probably said to yourself before: “I can’t believe I get
paid for this!”

Director is a great tool for creating software. On one hand, you can quickly bring to life your
ideas. On the other hand, Director is an environment that inspires new ideas as you explore it.

The possibilities for animators are incredible, even if they never choose to do any
programming. Director also has built-in programs called behaviors that expand the
possibilities a thousand times for those looking to make interactive presentations.

If you are willing to go on to learn Lingo, the programming language of Director, the
possibilities for your creations become virtually limitless. There are more than 800 Lingo
keywords in Lingo including all standard programming language structures. This makes
Lingo every bit as powerful as languages such as C++, Pascal, and Java. In some cases, it’s
even more powerful.

The results of your work can be easily distributed to the world. You can create standalone
applications to send over the Internet or burn into CD-ROMs. You can embed your creations
into HTML pages for the Web. You can even create a Java applet.

Many people in the computer industry still think of Director as it was in version 3: an
animation tool with a simple scripting language. However, each version since then has added
a huge array of powerful features. Director is now the most advanced animation tool ever,
with one of the most advanced programming languages.

Anyone who says, “You can’t do that in Director,” doesn’t really understand the power or
depth of Director 8.
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WHoOM Is THIS Book FoR?

Chapter 1, “Animation with Director,” assumes that you are a total beginner and have never
used Director before. However, it does not assume that you lack intelligence.

The first two chapters move quickly through the basics. Those chapters, like the rest of this
book, state concepts and techniques clearly, and never assume you know something about
Director before it is taught in the book.

The idea is to not waste time by walking you step-by-step through basic and simple tasks.
Instead, this book assumes that you are a motivated learner, wanting to read, absorb,
understand, and then move on to the next piece of information.

If you are an animator, or are simply using Director to create presentations, Chapters 1
through 11 are for you. They go into detail about making animations and presentations
without using any Lingo programming.

If you want to learn Lingo, Chapter 12, “Learning Lingo,” and the following chapters teach
you from the ground up. Like Chapters 1 and 2, these chapters do not assume you know
anything about Lingo or programming in advance. However, they move quickly, and a
motivated learner can be programming in Lingo in a matter of hours.

If you are interested in advanced Lingo techniques, the later chapters are filled with high-
level Lingo programs. I have continued the practice of my earlier books in providing more
advanced Lingo concepts than any of the other books on the market.

Finally, if you are seeking a good reference book on Director, this book will beat or rival any
other. T have tried to cover all topics, even ones that other books do not explore. In addition, I
have made the reference section comprehensive. It features a full Lingo dictionary and many
other useful appendixes.

THIS Book Is ABOUT DIRECTOR 8

One thing to note is that this book is really for Director 8, not earlier versions of Director. In
the past, many people have bought my Director 7 book and tried to use it to learn Director §
or 6. They, of course, ran into problems.

The differences between Director 7 and Director 8 mean that many of the things in this book
will not work in Director 7. In addition, all the examples on the CD-ROM are in Director 8
format and cannot be opened with Director 7.

Macromedia is definitely not one of those companies that fixes a few bugs and calls it an
upgrade. It has added a large number of new features. Other companies should take a lesson
from Macromedia about creating upgrades that are really worth the upgrade price.

If you consider yourself a serious developer, you should be using Director 8 by the time you
read this. Director 7 is a great tool, but Director 8 is better. It will empower you to create
better products.
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How 10 UsSe THis Book |3

\WHERE DID THIs Book COME FrROM?

This book is an update to Special Edition Using Director 7 by the same author and publisher.
After writing a book on Director 5 and another on Director 6, there was little question in my
mind that I would be working on one again when Director 7 was announced. The question
was: Whom would I be writing for?

My old publisher was sadly no longer in business. So, I put the word out to other publishers.

The result was that I was contacted by Macmillan (Que) about updating the Inside Director
series. The former author had declined to do an update, but was a friend of mine and
recommended me.

After talking with the publisher, it was decided that a new direction was needed. The Inside
Director books were very successful, but the material would be hard to update. Besides, I was
up for writing a whole new tome myself.

So, the idea came up to write a new book under the Special Edition Using series. This series,
which can be found in bookstores everywhere, is very well known and respected.

If you own one of the Inside Director books, you might recognize a sentence, paragraph, or
phrase here and there. Probably 98% of this book is my own writing, but in a few cases the
old Inside Director text stated something so well that I felt it was best to reuse it.

The updating of this book began during the Director 8 beta cycle, but I was able to work with
the final version of Director 8 for the last month of writing. Hopefully, this will result in an
error-free book that covers all the bases.

How DOES THIS BOOK DIFFER FROM THE
PrREViOUus ONE?

I did several things to update this book. First, of course, I added sections on new features
added with Director 8. Each new feature of Director 8 is marked as such throughout the
book. In addition, I updated any part of the book that referred to a feature that somehow
changed between Director 7 and 8.

In addition, I tried to improve the book throughout. This means that I added information and
examples. Most of the chapters had changes; many of the chapters had significant changes.

I also added a new chapter on using the Shockwave Multiuser Server (Chapter 38, “Creating
Multiuser Applications”) and tried to improve the reference section of the book.

How 10 UsE THis Book

You can read this book through, or use it for random access reference. If you are just learning
Director, or are looking to expand your skills, you can pick a point in the book that seems to
match your current skill level and start reading there.
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Each chapter makes the general assumption that you know the basics of the material in the
previous chapters. However, enough context is given in each chapter for you to fill in the gaps
in your knowledge as you go along. There are "See Also" markers throughout the book that
refer you both forward and backward in the book to places where a similar topic is covered.

Chapters 1 and 2 are meant to teach the basics, from using Director as an animation tool to
using Director as a presentation tool. Chapters 3 through 11 then add to those basics with
information about each media type and some more advanced techniques. No Lingo
knowledge is required or taught during these chapters.

Chapters 12 through 14 teach Lingo basics. Then, Chapters 15 through 20 build on that
knowledge by showing how Lingo can control various types of media. Chapters 21 through
26 are about even more advanced Lingo techniques.

Chapters 27 to 32 are very different from the rest of the book, and from material found in
other books. They provide examples of Director movies. An explanation of what each movie
does and how it does it, plus the source code for each movie, is given. These are examples that
you can use to see how Lingo code is put to use in real-life situations. These chapters also
include suggestions for how you can alter and adapt them to make your own movies.

The rest of the chapters have information useful for completing a project, such as debugging,
performance issues, and building projectors and Shockwave pages.

To round out the book as a reference guide, I have added a complete Lingo quick reference
section and many tables and charts as appendixes.

The following list contains a few goals that developers might have for this book and how to
go about using the book to accomplish them:

Learn Director as a beginner: Start at Chapter 1 and read through Chapter 11,
trying all of the examples along the way. Continue to learn Lingo in Chapter 12 when
you feel you have mastered Chapters 1-11.

Learn to create animation with Director: Read Chapters 1-10.

Learn to add interactivity to your animation: Read Chapter 2, and then
Chapters 9-11.

Learn to create presentations: Read Chapters 1-11.

Learn how to create behaviors without using Lingo: Read Chapter 11.
Learn how to program basic Lingo: Read Chapters 12-15.

Learn how to create behaviors with Lingo: Read Chapter 14.

Increase your Lingo skills beyond the basics: First review Chapters 1215, and then
continue to read Chapters 16-26.

Learn advanced Lingo techniques: Read Chapters 21-26.

Find useful source code that you can reuse: Scan through Chapters 14-26, and
then refer to Chapters 27-32 for larger examples.

Learn how to optimize and complete a project: Read Chapters 33-36.
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CONVENTIONS USED IN THIS BOOK

Learn how to translate your CD-ROM building Director knowledge to make
Shockwave movies: See Chapters 9, 22, 31, 35, and 36.

Fill in your existing Director knowledge with a greater understanding of
members and techniques: Read Chapters 3-8 to learn about members, 16-20 to
learn about Lingo related to these members, and then 21-26 for advanced techniques.

Use this book as your Director 8 reference guide: Familiarize yourself with the
table of contents and index to learn where things are in the book. Also scan the
appendixes to get an idea of the content there.

CONVENTIONS USED IN THIS BOOK

The following conventions are used to differentiate Lingo keywords from user-defined
keywords and any other text with special emphasis:

Italic—Used for official Lingo keywords. This includes handlers, commands,
properties, and anything found in the official Macromedia documentation. Examples:
on mouseUp, on exitFrame, pupperSprite, and the ticks.

Quotation marks—Anything made up by the programmer or the author. These
keywords can’t be found in the official documentation, because they don’t exist until
the programmer creates them. Examples: “on myHandler” and “myVariable”.

Messages. A message is an invisible thing that is sent through the director environment.
They have names only as a way to relate to the reader what is going on. Examples:
“mouseUp” and “exitFrame”. They look like official keywords, but are not.

Values. When I want to say something such as: the value of this variable is “hello
world”, the value returned is shown in quotes.

Monospace—Lines of code and commands that the programmer is asked to type into
Director appear in monospace and bold, regardless of keyword type. For example:
put 41+1.

This formatting reflects the importance of showing the difference between official Lingo
keywords and made-up words.

At the end of most chapters you will find two sections: “Troubleshooting” and “Did You
Know?” The first presents some common problems that developers face and how to avoid
them. This is in addition to troubleshooting advice found throughout many chapters.

The “Did You Know?” section is something a little different. It contains extra information
about the topic. Sometimes the information is a little more advanced than the level of the
chapter. Other times it highlights little-known facts or undocumented Lingo. On occasion it
simply contains an idea for an interesting application of the information taught in the chapter.
In addition, “Tips” and “Notes” placed throughout the chapters provide interesting ideas
and methods you might not have considered.
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BEFORE YOU BEGIN...

There are several ways that I recommend beginning to use this book. The first suggestion is
for first-time Director users. Play with Director first. Just open the program and play with it.
Try all the menu commands and look at some of the tutorials that come with Director.

Another thing that beginners should do is check out as many Shockwave movies on the Web
as you can. These give you an idea of what is possible. If you need a place to start, try
http://clevermedia.com, a site created by my company, CleverMedia, and me.

Getting grounded by playing with Director and surfing the Web will give you some context
as you start reading this book.

If you are a Director user who has just upgraded to Director 8, you should check the next
section of this book, “What’s New in Director 8.” It has, of course, a list of most of the
features new to Director 8.

There are so many new features, I honestly recommend that even an experienced Director 7
user start this book at Chapter 1. However, such a user would be able to move through most
of the early chapters quickly.

Another way to use this book is to simply place it next to your computer as a reference. Need
to know about using the Behavior Inspector? Chapter 11, “Advanced Techniques.” Need to
remember the basics for creating a behavior? Chapter 14, “Creating Behaviors.” Need to
create or alter a vector shape? Chapter 20, “Controlling Vector Graphics.” Want to make a
game? Chapter 32, “Games.” You get the idea. All in all, there is a lot in this book for every
level of Director user. I hope you enjoy reading this book as much as I enjoyed writing it!
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WHAT'S NEwW IN DIRECTOR 8

Developers talked and Macromedia listened. Director 8 contains a wide array of new features,
generated mostly from user feedback. You will also see performance increases in just about
every aspect of the program. The following sections include a summary of those new features.

AUTHORING IMPROVEMENTS

Director 8 introduces several major features that make multimedia authoring much easier, all
of which are covered here:

The Property Inspector—Instead of having dozens of different property dialog
boxes throughout Director, the Property Inspector is a single window that changes
format according to the selection. It can display information about members, sprites,
interface elements, and even the Stage itself.

Zoomable Stage—You can now zoom the Stage windows in or out to see greater or
lesser detail. In addition, the Stage window can be extended beyond the bounds of the
actual Stage so that you can work with elements that are beyond the Stage rectangle.

Cast Window List View—You can now choose between the standard “cell” view of a
cast or a list view. The latter offers sorting by various properties.

Lockable Sprites—Director programmers can now lock sprites in place. Although
they can be easily unlocked, this prevents accidental changes to sprites, as well as
preventing changes from multimedia authors working on the movie.

Guides—Like page-layout programs, you can now set horizontal and vertical guides
on the Stage to help align objects.
Asset Management Fields—FEach cast member now has a creator, a creation date, a

modified date, and a comments field. You can use these to organize and maintain the
Cast.

LINKED SCRIPTS

You can now have external text files that are used as Lingo scripts. Movies can share scripts
and you can easily use external text editors to edit them.
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TROUBLESHOOTING CREATING BEHAVIORS

Make sure that if you are creating a behavior, the script type is set to “Behavior”,
Otherwise, you won'’t even be able to attach the member to a sprite.

Remember to use return at the end of the on getPropertDescriptionList handler,
Without returning the property list defined within, Director cannot make the
Parameters dialog box.

When you refer to a sprite with the “sprite(x)” syntax, the sprite number needs to e
totally contained in the parentheses. The code “sprite(x)+1_ is wrong, but
“sprite(x+1)” is correct.

When you build a list for an on getPropertyDescription handler, each item must have ,
#comment, #format, and #default property. Even in cases where there is no logical
#default, you need to put something there, such as a 0, VOID, or an empty string,

Dib You Know?

You can set a #min and #max to a range of values in a behavior parameter description,
and also can include an #increment property that determines how much one click of
the arrow keys next to the slider will change the value.

The continuation character was more useful in Director 6 and earlier, when lines in
script could only be a finite length before a wrap was forced. A line is considered
continued when the last character is a backslash (\).

If you have overlapping sprites and you want to make sure your rollover behaviors
work only when you roll over a visible portion of the sprite, check to make sure that
the rollover is the same as the behavior’s sprite number (mze.spriteNum) before you set
the member in the on mouseEnter handler.

When you are determining the wall, floor, and ceiling positions for the bounce
behavior, you might want to compute them relative to the Stage size. Use (the
stage).sourceRect to get a rectangle with the Stage size. Use (the stage).sourceRect.width
and (the stage).sourceRect.height to get the right wall and floor positions.
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CHAPTER W

GRAPHIC INTERFACE ELEMENTS

I this chapter

Creating Display Rollovers 306
Using Check Boxes 308

Using Radio Buttons 310
Dragging Sprites 313

Creating Sliders 320

Creating Progress Bars 326
Creating Pop-Up Menus 328

Source movies for this chapter can be found on the CD-ROM in the “Book Movies” folder under
folder 15.
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CHAPTER 15 GRAPHIC INTERFACE ELEMENTS

Whether you are creating a simple presentation or a complex piece of software, it is primﬂrily

through user interface elements that the Director movie and the user interact. These

clements can be as plain as pushbuttons, or as complex as slider bars. This chapter looks a¢ the

most common user interface elements and the behaviors that you use to create them,

CREATING DIsPLAY ROLLOVERS

Chapter 14, “Creating Behaviors,” contained a script that showed a simple rollover behavig,

Typically, a rollover is a sprite that changes members when the cursor is “rolled” over j;

However, there is another type of rollover as well, one that leaves the rolled-over sprite alope
)

but instead changes another sprite.

A typical use for this interface element is to present a list of items and then show more
information about them in another part of the screen when users roll over it. Figure 151
shows a screen that does this. Rolling over the three items on the left brings up three different

text members in the sprite to the right.

Figure 15.1 L
The screen
shows three
sprites on the

15colloverolsplayStage (100%) ———————— — HIH
(=]

Mucromedia is the company that

left and one on Macromedia makes Director.
the right. The Director
one on the

right changes Lingo
depending on
which sprite on
the left the

cursor is over.

The behavior to do this is similar to the rollover behavior discussed in Chapter 14. Rather
than change the same sprite, it must change a different one. It also needs to know which
member to use. One last parameter should be a default member that is displayed when the

cursor is not over one of the rollover sprites. Here is the start of a behavior:

property pRolloverMember, pRolloverSprite, pDefaultMember

on getPropertyDescriptionList me
list = [:]
addProp list, #pRolloverMember, [#comment: "Rollover Member",\
#format: #member, #default: ""]
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addProp list, #pRolloverSprite, [#comment: "Rollover Sprite",\

gformat: #integer, #default: 0] PART
addprop list, #pDefaultMember, [#comment: "Default Member",\ v

#format: #member, #default: ""] .
return list _CH

nd
’ 15

The “pRolloverSprite” parameter defines which sprite is changed. The actual sprite that the
users must roll over is the one that the behavior is attached to. The “pRolloverMember”
parameter is the member that the “pRolloverSprite” changes to. The “pDefaultMember” is
the member that “pRolloverSprite” will show when the cursor is not rolled over the

behavior’s sprite anymore.

The default member should be the one in the rollover sprite on the Score. You can use on
mouseEnter to change this sprite to the desired member. Then, when the cursor leaves the
sprite, the on mouseLeave handler can switch it back to the default member.

on mouseEnter me

sprite(pRolloverSprite).member = pRolloverMember
end

on mouselLeave me
sprite(pRolloverSprite) .member = pDefaultMember

end

As the cursor moves between the sprites, the “mouseEnter” and “mouseleave” messages
control which member the rollover sprite displays. Make sure that the sprites do not overlap;
otherwise, the order of the messages can create undesired results. For instance, if sprites 1 and
2 overlap, the cursor can enter sprite 2 before it leaves sprite 1. The result would be that the
default member would be displayed rather than the member specified by sprite 2.

To set this up in the Score, you need to attach this behavior to the sprites that are active and
initiate the change in the nonactive sprite. Then, assign the same “pRolloverSprite” and
“pDefaultMember” parameters to each, but a different “pRolloverMember” to each. This
creates the basic effect discussed in this section. However, you can create more complex
interfaces with different values of “pRolloverSprite” and “pDefaultMember” for each
rollover.

Because you can attach multiple behaviors to a sprite, you can add a button behavior to these
same sprites. That way, the rollovers are handled by the rollover display behavior here, but a
click is handled by the button behavior. You can have sprites that display preview
information, such as “Click this button to go to the index” in one sprite, but also react to the
click to go to another frame.

—> For more information about creating rollover behaviors, see “Creating Simple Behaviors,” p. 277
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CHAPTER 15 GRAPHIC INTERFACE ELEMENTS

UsING CHECK BOXES

A check box is a button that has two states: on and off. Director has a check box member type
that is a variant on the button member. You can use this built-in member as a check box, ¢
build your own check boxes with two members per selection.

A behavior for the built-in check box member is almost not needed. The member reacts tq a
mouse click by itself, placing a mark in the box when clicked and then removing it on a
second click. Figure 15.2 shows a small group of check box members.

Figure 15.2 QO appies
A grOUp Of < Oranges
three check

box members.

[J Bananas

One thing that a behavior can do is make it easier to determine which check boxes are
checked. You can get this as a simple Lingo property of the member. For instance, in this
example

member ("apple check box").hilite
the hilite property returns TRUE or FALSE.

A behavior can use similar syntax, but because behaviors are assigned to sprites, not members,
you can get the state of a check box according to the sprite number. Here is a simple behavior
to do this:
on isChecked me

return sprite(me.spriteNum).member.hilite
end
You can check the state of any check box by asking “isChecked(sprite X)”, where X is the
number of the sprite. Or you can do the same thing with “sendSprite(sprite X, #isChecked)”.
A value of TRUE indicates that the check box has a mark in it, and a value of FALSE indicates
that the box is empty.

Because the built-in check boxes are rather limited in appearance, it is usually a good idea to
create your own multistate buttons with bitmaps. Figure 15.3 shows three such buttons, with
the middle one being checked.

Each sprite can contain one of two members: the on state and the off state. So, Figure 153
has a total of six members. In this example, the on states look the same as the off states, except
for the addition of a check mark next to them.
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rigure 153
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A behavior to handle these states needs to know what the on and off state members are. It also
needs to know whether the sprite should start out in the on or off state. Three properties and
parameters take care of this, as follows:

property pOnMember, pOffMember, pState

on getPropertyDescriptionList me
list = [:]
addProp 1list, #pOnMember, [#comment: "On Member",\
#format: #member, #default: ""]
addProp list, #pOffMember, [#comment: "Off Member",\
#format: #member, #default: ""]
addProp list, #pState, [#comment: "Initial State",\
#format: #boolean, #default: FALSE]
return list
end

When the sprite begins, it should adjust itself to be the proper state, regardless of what is in
the Score. This can be done by the on beginSprite handler. Because you need to reuse the code
that changes the member of the sprite according to the “pState” property, it is a good idea to
create a custom handler to do that. The on beginSprite handler needs to call that custom
handler.

on beginSprite me
setMember (me)
end

on setMember me
if pState = TRUE then
sprite(me.spriteNum).member = pOnMember
else
sprite(me.spriteNum).member
end if
end

pOffMember

The sprite needs to change state when users click it. If it’s on, it needs to go off, and vice
versa. This can be done with one line using the nor operator.

on mouseUp me
pState = not pState
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setMember (me)
end
"The on mouseUp handler calls the “on setMember” handler to change the member after 1,
state changes.

One final handler can be a function that returns the state of the check box. This can be ugeq
by other Lingo handlers in movie scripts or other behaviors.
on isChecked me

return pState
end

Note that you can also ask for this property directly in this manner:
sprite(X).pState

—> For more information about using check boxes, see “Creating Questionnaires,” p. 560

UsING RADIO BUTTONS

The topic of check boxes naturally leads into the topic of radio buttons. They are similar to
each other. Whereas check boxes enable users to select one or more items from a list, radio
buttons enable users to select only one item from a list.

Director also has a built-in radio button member in the form of a button member variant. It
works the same way as the check box in that it already accepts mouse clicks and turns itself on
and off accordingly. Figure 15.4 shows a small group of radio buttons.

Figure 15.4 O apples
A grOUP Of @ Dranges
three radio
buttons.

O Bananas

Whereas check boxes don’t really need any Lingo to work, radio buttons definitely require
some. The reason is that at this point the radio buttons don’t know of one another’s existence.
In the example in Figure 15.4, the “Apples” button and the “Oranges” button do not interact
in any way. This means that the users can select both buttons, which goes against the whole
point of radio buttons. The users should be able to select only one of the buttons at a time.

A simple behavior works to restrict the three buttons and get them to work together. To start,
the behavior needs to know what other sprites are in its group. It also needs to know whether
it begins as selected, which is the equivalent of TRUE.

property pState, pGroupList

on getPropertyDescriptionList me
list = [:]
addProp list, #pState, [#comment: "Initial State",\
#format: #boolean, #default: FALSE]
addProp list, #pGrouplList, [#comment: "Group List",\
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#format: #list, #default: []]
return list
end
The property “pGroupList” should contain a linear list of sprites in the group. For instance,
if the example’s three radio buttons are in sprites 1 to 3, “pGroupList” should be [1,2,3].

The “pState” property should also be set with care. One and only one of the radio buttons in
the group should be set to TRUE. Then, in the on beginSprite handler, the sprite needs to be
set to the on member if its initial “pState” is set to TRUE.
on beginSprite me

if pState then turnMeOn(me)
end

The custom handler “on turnMeOn” is used to set the member of the sprite. Because these
are radio buttons, this handler also has to make sure that the other sprites in this group are
turned off.
on turnMeOn me
pState = TRUE
sprite(me.spriteNum).member.hilite = TRUE
repeat with i in pGroupList
if i <> me.spriteNum then
sendSprite(sprite i,#turnMe0ff)
end if
end repeat
end

The 7epeat command in this handler uses the form repeat with i in. This special form of the
repeat command can be used only with lists. Instead of the variable “i”’ counting from one

number to the next, it moves through the values of the list. If the list is {5,8,14], the loop runs
three times and the value of “i” is set to $, 8, and 14 for those times through the loop.

The sendSprite command is used to send the message “#turnMeOff” to each of the sprites in
the list. An if statement makes sure that this message isn’t sent back to the current sprite. The
“on turnMeOff” handler is a simple one:
on turnMeOff me

pState = FALSE

sprite(me.spriteNum).member.hilite = FALSE
end

Now that there is a handler to turn on the current radio button, a mouse click is easily
handled. It just calls the “on turnMeOn” handler, which turns on the current sprite and turns
off all the others.

on mouselp me

turnMeOn (me)
end

One last handler can be used to determine which sprite in the group is currently selected.
This handler uses the same repeat loop as the “on turnMeOn” handler, but rather than
change the sprite, it just finds one that is on and returns that value.

3
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on selected me
repeat with i in pGrouplList
if sprite(i).pState = TRUE then return i
end repeat
end

This handler relies on the fact that one and only one sprite is turned on. There should neye,
be a time when none, or more than one, are on. The handler also has the unusual capability ¢,
return the same answer no matter which sprite in the group is used to call it. If a radio buttey,
group is in sprites one to three, a “sendSprite(1,#selected)” and a “sendSprite(Z,#selected)n
should return the same answer because they should have the same “pGroupList” property
value.

Although this behavior takes care of the complexity of the radio button group, it does not
offer the opportunity to use custom bitmaps as radio buttons rather than the boring built-ip
radio button member. However, it can be easily modified to do so.

The first step is to add two new properties to represent the on and off state bitmaps. These
look the same as they do in the check box behavior:

property pOnMember, pOffMember, pState, pGroupList

on getPropertyDescriptionList me
list = [:]
addProp list, #pOnMember, [#comment: "On Member",\
#format: #member, #default: ""]
addProp list, #pOffMember, [#comment: "Off Member",\
#format: #member, #default: ""]
addProp list, #pState, [#comment: "Initial State",\
#format: #boolean, #default: FALSE]
addProp list, #pGroupList, [#comment: "Group List",\
#format: #list, #default: []]
return list
end

Then, the “on turnMeOn” and “on turnMeOff” handlers need to be modified to set the
member of the sprite, rather than the Ailite property of the member:

on turnMeOn me
pState = TRUE
sprite(me.spriteNum).member = pOnMember
repeat with i in pGrouplist
if i <> me.spriteNum then
sendSprite(sprite i,#turnMeOff)
end if
end repeat
end

on turnMeOff me
pState = FALSE
sprite(me.spriteNum).member = pOffMember
end
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The rest of the behavior can stay the same. Figure 15.5 shows what this screen might look
like. The off members and the on member differ only in that the on member includes an
arrow to the right of the picture to signify that it is selected.

_» Formore examples of using radio buttons, see “Creating Standardized Tests,” p. 542
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JRAGGING SPRITES

Although dragging sprites is possible without Lingo (by setting the movable property of a
sprite in the Score), Lingo enables you to add all sorts of functionality to dragging. Learning
how to drag a sprite with Lingo is the first step, and then you will be ready to try some
dragging applications.

Dragging is a very useful interface action that all computer users are familiar with. The
operating systems on modern computers require you to drag and drop files and folders all the
time. Using them in Director movies is a good way to allow the users to manipulate items on
the screen.

IMPLE DRAG SCRIPT

A drag script can be as simple as setting the sprite to constantly follow the cursor. However, a
real drag behavior waits until the user clicks the sprite, and then follows the cursor around
until the user releases the mouse button,

To do this type of drag, you don’t even need any parameters. However, you do need one
property to tell the behavior when the dragging is taking place. This should be set to FALSE
when the sprite begins.

property pPressed

on beginSprite me
pPressed = FALSE
end

313
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When the user clicks the sprite, the behavior needs to change this “pPressed” Property ¢
TRUE. When the user lifts up, it needs to be set to FALSE. .
on mouseDown me

pPressed = TRUE
end

on mouseUp me
pPressed = FALSE
end

It’s possible for the user to lift up the mouse button while the cursor is not over the sprige

The mouse location is updated in real time, whereas you will be setting the location of the‘ I
sprite only every frame loop. To make sure that dragging stops whenever the mouse buttop jg
lifted, you need to also use the on mouseUpQutside handler.

on mouseUpOutside me

pPressed = FALSE
end

Finally, the on exitFrame handler does all the heavy lifting. It checks to see whether the
“pPressed” property is TRUE, and moves the sprite to the mouse location if it is
on exitFrame me
if pPressed then
sprite(me.spriteNum).loc = the mouselLoc

end if
end

A BETTER DRAG BEHAVIOR

The main problem with the simple drag script is a cosmetic one. The sprite appears to snap to
center itself on the cursor no matter where users click. So, if you click the upper-right side of
the sprite, the sprite immediately shifts so that the center, or actually the registration point, is
directly under the cursor.

Fixing this glitch is not a problem. When the initial click is made, the difference in location
between the mouse and the center of the sprite can be recorded. This value can then be
applied to every change in the sprite’s location. The result is that the cursor and the sprite
remain synchronized, no matter where the user grabs the sprite. If the user grabs the sprite by
the upper-right corner, it then drags by the upper-right corner.

To make this change, first add the property “pClickDiff” to the property declaration. Then,
alter the on mouseDown handler to record the difference between the click location and the
sprite location, as follows:
on mouseDown me

pPressed = TRUE

pClickDiff = sprite(me.spriteNum).loc - the clickLoc
end
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The property the clickLoc is similar to the mouseLoc. They both return a point as
their value. However, the mouseLoc might change if the mouse moves between the
time the click was made and the time the line of Lingo code runs. the clickLoc gives
the exact location of the last click in an on mouseDown or similar handler,
whereas the mouselLoc is the current mouse position.

Now that the offset is stored in the “pClickDiff”, it can be applied to the position of the
sprite in the on exitFrame handler.
on exitFrame me

if pPressed then

sprite(me.spriteNum).loc = the mouseLoc + pClickDiff

end if
end
If this is still confusing, seeing it in action will help; check the example on the CD-ROM
called 15dragging.dir.

CLIcK, DRAG, AND LOCK

Figure 15.6 = =————— (sdragandlockStage (100%) =——————— Q1§
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You can apply what you’ve learned about dragging by using it to build a matching game or
quiz. You have elements of one type on one side of the screen and elements of another type
on another side. The game is essentially made up of matching pairs. It’s up to the user to drag
the sprites on the left over to the sprites on the right. Figure 15.6 shows what this might
look like.

315
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Although this can be done with the drag scripts already described, these scripts have nq
capability to tell the user whether the match is correct. A better way to do it would be to have
a script that locks a sprite into position if it is near the place it belongs.

This requires some parameters, The first is the number of the sprite to which that behaviops
sprite should lock. The second should be the maximum distance that the dragged sprite cal
be from the destination sprite before it automatically locks.

Also, an option is needed to tell the behavior what to do in case the sprite is not close enough
to its destination to lock. One option is for it to snap back to its original position. The othe,
option is to leave it where it is.

In addition to these new properties, you still need the old properties of “pPressed” and
“pClickDiff’. You also need a property to store the original location of the sprite in cases jp,
which it needs to snap back.

property pPressed, pClickDiff, pLockToSprite, pOrigLoc, pLockDist, pSnapBack

on getPropertyDescriptionList me
list = [:]
addProp list, #pLockToSprite, [#comment: "Lock To Sprite”,\
#format: #integer, #default: 0]
addProp list, #pLockDist, [#comment: "Maximum Lock Distance",\
#format: #integer, #default: 25]
addProp list, #pSnapBack, [#comment: "Snap Back If Not Locked",\
#format: #boolean, #default: TRUE]
return list
end

The “pLockDist” is a key property for this behavior. Without it, the user would be required
to lock the sprite exactly into position over the destination sprite.

The behavior needs to start off by initializing “pPressed” and also setting the “pOrigLoc”
property.
on beginSprite me

pPressed = FALSE

porigLoc = sprite(me.spriteNum).loc
end
The mouse click handlers are the same as before, except that a custom handler is called from
the on mouseUp and on mouseUpOutside handlers. This behavior has more to do than just
setting the “pPressed” back to FALSE, so it’s best to place it all in a custom handler rather
than attempt to duplicate the code between on mouseUp and on mouseUpQutside.
on mouseDown me

pPressed = TRUE

pClickDiff = sprite(me.spriteNum).loc - the clickLoc
end

on mouseUp me
release(me)
end
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on mouseUpOutside me

release(me) PART
end v
The on exitFrame script is exactly as before. "'"E“-"'

on exitFrame me 15
if pPressed then
sprite(me.spriteNum).loc = the mouseLoc + pClickDiff
end if
end
The custom “on release” handler has to do several things. First, it sets the “pPressed” to
FALSE. Then, it needs to determine whether the sprite is now close enough to its destination
to lock into place. It calls yet another custom handler, “on distance”, to do this. This function
takes two points as parameters and returns the distance between them in pixels.

If the sprite is close enough, the new location of the sprite is set to exactly the location of the
destination sprite. Otherwise, if the “pSnapBack” property is TRUE, the location snaps back
to the original location. If not, the location remains where the user left it.

on release me
pPressed = FALSE

if distance(me,sprite(me.spriteNum).loc,sprite(pLockToSprite).loc) \
< pLockDist then
sprite(me.spriteNum).loc = sprite(pLockToSprite).loc
else if pSnapBack then
sprite(me.spriteNum).loc = pOrigLoc
end if
end

The “on distance” function is a handy tool that is used in a lot of behaviors. It takes two
points and uses the square root of the sum of the squares of the differences between

horizontal and vertical locations. You might remember this formula from high school
trigonometry:

V(e - X7 + (2 -y

on distance me, point1, point2
return sqrt(power(pointi.locH-point2.1locH,2)+ \
power(pointi.locV-point2.locV,2))

end

All that is left to do is apply the behavior to some sprites. In the example shown previously in
Figure 15.6, the behavior should be applied to the sprites on the right. They are in higher
Sprite channels and appear above the sprites on the left. The “pLockToSprite” of each one of
these sprites should be set to the matching item’s sprite.

If you were really making a game of this, you could use this movie script to determine
whether all the sprites were locked in place.
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on checkGameDone
done = TRUE
repeat with i = 5 to 8
if (sprite i).loc <> sprite(sprite(i).pLockToSprite).loc then
done = FALSE
end if
end repeat
if done then beep()
end

This movie handler assumes the game is done by setting the local variable “done” to TRUE,
Tt then looks at sprites 5 through 8, which is where the dragging sprites are located, and
compares their locations to the locations of their designated destination sprites. If they ]
match, “done” is never set to FALSE. In this case, the result is a simple beep. However, you
could also make it jump to another frame or play a sound.

The perfect place for a call to this handler is in the “on release” handler of the behavior. The
movie needs to check this every time a sprite is locked, so place it after the
“sprite(me.spriteNum).loc = sprite(pLockToSprite).loc” line.

—> For an example of click, drag, and lock behavior, see “Creating a Matching Game,” p. 526

DRAG AND THROW

Another way to apply a drag behavior is to enable users to grab and throw a sprite. They click
it and drag it around while the mouse is down, like the other drag behaviors, but then when
they release it, the sprite keeps going with some amount of momentum.

This is much more complex than a simple drag behavior. First, you have more than just
pressed and nonpressed states. A third state is the state of being thrown. So, the “pPressed”
property should be replaced with a “pMode” property that is #normal, #pressed, or #throw.

In addition, you need to know how far and in which direction to throw the sprite when it is
released. Measuring the distance between the position of the sprite upon release and the

position of the sprite just before release provides the appropriate information. However,

don’t take the position of the sprite exactly one frame prior to release, because that can be too
short a period of time: It is only one sixtieth of a second if the frame rate is 60fps. Instead,
have a parameter that determines how many frames back to look to determine the momentum
of the released sprite. A good default for this is five. So, if a sprite is clicked and dragged for
150 frame loops and then released, the position in frame 145 and the position in frame 150
are compared to set the throwing momentum. A list is needed to record the last five positions
at any given time. Here is the property list and on getPropertyDescriptionList for this behavior:

property pThrowSpan, pMode, pCurrentLoc, pLocList, pMoveAmount

on getPropertyDescriptionList me
list = [:]
addProp list, #pThrowSpan, [#comment: "Frame Span of Throw",\
#format: #integer, #range: (#min: 1, #max: 20], \
#default: 5]
return list
end
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The sprite starts by setting the “pMode” to #normal.

on beginSprite me
pMode = #normal
end

When the user clicks, the mode must change to #pressed and the list used to store the
positions must be initialized:
on mouseDown me

pMode = #pressed

pLocList = []
end
Whenever the mouse button lifts, a custom handler called “on throw” runs. This handler
calculates the momentum by taking the current mouse location and the first item in the
“pLocList”. It needs to divide that by “pThrowSpan” to get a relative per-frame movement
amount. This way, if “pThrowSpan” is set to 5, the “pMoveAmount” is set to the current
location of the sprite, minus the location of the sprite 5 frame loops ago, divided by 5:
on mouseUp me

throw(me)
end

on mouseUpOutside me
throw(me)
end

on throw me

pMoveAmount = (the mouselLoc - pLocList[1])/pThrowSpan
pMode = #throw
end

The on exitFrame handler must move the sprite whether it is being dragged or thrown. If
being dragged, it needs to set the location of the sprite to the current mouse location. It also
needs to record this location in “pLocList”. If “pLocList” has more items than specified by
“pThrowSpan”, the oldest item is removed.

If the mode is #throw, the “pMoveAmount” is used to move the sprite. In addition, this

property is multiplied by .9, thereby decreasing it by approximately 10%. This imitates a sort
of friction that one would expect the sprite to exhibit when thrown. If you want, the .9 can be
made into a property, say “pFriction”, and altered using the behavior parameter dialog box.

on exitFrame me
if pMode = #pressed then
pCurrentLoc = the mouselLoc
sprite(me.spriteNum).loc = pCurrentlLoc
pLocList.add(pCurrentLoc)
if plLocList.count > pThrowSpan then plLocList.deleteAt(1)
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else if pMode = #throw then
pCurrentLoc = pCurrentLoc + pMoveAmount
sprite(me.spriteNum).loc = pCurrentLoc
pMoveAmount = pMoveAmount * .9
end if
end

Think of the possibilities of a behavior like this. Do you want to add code like that used i the
bouncing behavior so that the sprite bounces off the sides of the screen? How about code that
adds gravity? How about code that locks the sprite to the position of another if it's close
enough? Combine all three and you get something that resembles a basketball free-throy
video game.

CREATING SLIDERS

Aslider is a familiar user interface element used in all major software programs. Sliders offer
the best way to enable users to input a number within a small range. They are even used in
behavior Parameter dialog boxes for this purpose.

Creating a slider with several bitmap members and a behavior can be fairly complex. A lot of
actions must be taken into account, and more than one sprite is needed to form the elemengg
of a slider.

Figure 15.7 shows what a slider should look like. This is just a straight imitation of the sliders
used in the Director Preferences dialog boxes.

Figure 15.7 [— o o))
A typical slider

enables users

to pick a num-

ber from a

range.

A full slider element contains six parts: a marker, a shadow, a background graphic, two
buttons, and a text field. However, you can start by creating the main three parts: the marker,
the shadow, and the background graphic. The shadow is the dark coloring to the left side of
the marker. It is the only nonbitmap element in this case; it uses a shape sprite instead.

You actually will need only one behavior script, attached to the marker sprite. Like the button
and drag behaviors, this behavior needs a property to tell whether it is in the process of being
pressed. It also needs to know how far to the left and right it can move, and what range of
values it represents, such as 1 to 3, 0 to 100, or -500 to 500. A relationship with the shadow
sprite is needed, so one property should hold that sprite number. Another property nceds t
record the current value of the slider, as follows:

property pPressed -- whether the sprite is being pressed
property pBounds -- the rect of the shadow sprite at start
property pMinimumValue, pMaximumValue -- used by the marker sprite only

property pShadowSprite -- the number of the shadow sprite
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property pvalue -- actual value of the slider
on getPropertyDescriptionList me
1ist = [:]

addProp list, #pShadowSprite, [#comment: "Shadow Sprite",\
#format: #integer, #default: 0]
addProp list, #pMinimumValue, [#comment: "Minimum Value",\
#format: #integer, #default: Q]
addProp list, #pMaximumvalue, [#comment: "Maximum Value",\
#format: #integer, #default: 100]
addProp list, #pValue, [#comment: “Start Value",\
#format: #integer, #default: 50)
return list
end
The on getPropertyDescriptionList needs to use only four of the properties as parameters: the

minimum, maximum, and starting value of the slider, as well as the shadow sprite’s number.

Although the minimum and maximum values are set by the behavior’s Parameter dialog box,
the behavior also needs to know the physical screen locations of the minimum and maximum
values. To determine these locations, a trick is used. The shadow sprite is set to mark the
exact bounds of the marker sprite. Because the shadow sprite will be reset by the behavior
when it starts anyway, using it to show the boundaries of the slider does not affect its future
appearance. In the case of the slider shown previously in Figure 15.7, the shadow sprite is
stretched all the way across the inner part of the background graphic. Its rect is recorded by
the on beginSprite handler of the behavior. Then, it is set to display properly, as shown earlier
in Figure 15.7:
on beginSprite me

pBounds = sprite(pShadowSprite).rect

setMarker(me)

setShadow(me)
end

The left and right physical limits of the slider could have been added to the on
getPropertyDescriptionList handler, but this would mean that you would have had to determine
the exact screen locations and type them in. Worse than that, if the slider were moved, even
by one pixel, you would have to re-enter these numbers. Using the shadow sprite as a
“template” of sorts saves you the trouble, and it is easily adjusted on the Stage.

‘The on beginSprite handler includes calls to the custom “on setMarker” and “on setShadow”
handlers. These take the current value of the slider and set the position of these two sprites.

The “on setMarker” handler first figures out the value range of the slider. If the slider goes
from 0 to 100, the range is 100 (not 101). It computes the value of the slider as a number
between 0 and 1, regardless of the real range. It then takes this percentage and applies it to the
physical screen range to get the location of the marker:
- this sets the marker sprite
on setMarker me
-- compute the value as a number between @ and 1

valueRange = pMaximumValue - pMinimumvValue
sliderPos = float(pValue)/float(valueRange)

321 |
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-- translate to a screen position
sliderRange = pBounds.right-pBounds.left
x = sliderPos*sliderRange + pBounds.left

-- set marker
sprite(me.spriteNum).locH = x
end

The “on setShadow” handler sets the shadow to its original rectangle, but with the right side
adjusted to fall under the marker.

- this handler lets the marker sprite set the shadow sprite
on setShadow me
x = sprite(me.spriteNum).locH
r = rect(pBounds.left, pBounds.top, X, pBounds.bottom)
sprite(pShadowSprite).rect = r
end

These handlers accomplish the task of setting the slider to its starting position. Now you need
some handlers to enable users to click and drag the marker:

on mouseDown me
pPressed = TRUE
end

on mouseUp me
pPressed = FALSE
end

on mouseUpOutside me
pPressed = FALSE
end

on exitFrame me
if pPressed then
moveMarker(me)
setMarker(me)
setShadow(me)
end if
end

The on exitFrame handler checks to make sure that “pPressed” is true, and then calls other
handlers to handle the work. The “on setMarker” and “on setShadow” handlers are there,
but called after an “on moveMarker” handler. The “on moveMarker” handler does the
opposite of what the “on setMarker” handler does: It determines the value of the slider based
on the mouse location.

In addition, the “on moveMarker” handler translates the value to an integer. If you want the
slider to show floating point numbers instead, just remove that line:
- this handler takes the mouse position and figures the
-- value of the slider
on moveMarker me
-- compute the position as a number between 0 and 1

X = the mouseH - pBounds.left
sliderRange = pBounds.right-pBounds.left

|
4
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pos = float(x)/sliderRange

PART
. translate to a value v
valueRange = pMaximumValue - pMinimumValue
pvalue = pos*valueRange + pMinimumValue CH

pvalue = integer(pvalue)

- check to make sure it is within bounds
if pvalue > pMaximumValue then J |
pvalue = pMaximumValue ‘
else if pValue < pMinimumValue then
pvalue = pMinimumValue -
end if |
end
The “on moveMarker” also makes sure that the new value of the slider falls within its range.
Note that this handler’s sole purpose is to set the “pValue” property. After it is called in the

on exitFrame handler, the “on setMarker” and “on setShadow” handlers update the sprites.

Because the value of the slider is held in the “pValue” property, a handler that returns the

value of the slider is quite simple. You can call this handler with sendSprite from other

behaviors or movie scripts to get the current value of the slider, even while it is being dragged.
- this handler returns the value of the slider

on getvValue me

return pValue
end

Several elements can be added to a slider to make it as complete as sliders found in other
software. For example, a text field can show the current value of the slider and two buttons
can enable users to move the slider one value at a time.

Figure 15.8 shows all these elements. There are a total of eight cast members if you include
down states for the buttons.

jure 15.8 Thstider Stage (1007)
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The first bit of extra functionality that you should add to a simple slider, such as this, is a tey,
field that shows the value of the slider. To do this, create a text field and place it on the Stﬂge
You need to tell the marker sprite where this text sprite is located. An extra parameter Shﬁulti
do it. Add a “pTextSprite” property to the property declarations at the top of the behavig;.
Add this to the on getPropertyDescriptionList handler:

addProp list, #pTextSprite, [#comment: "Text Sprite",\
#format: #integer, #default: 0]

An “on setText" handler places the current value of the slider in this text field. Just in case p,
text sprite is used, this handler makes sure that the “pTextSprite” property is not 0. If it is, the
“on setText” handler assumes that there is no text sprite and does not place the text;

. this handler sets the text of the text sprite
on setText me

if pTextSprite <> @ then -- is there a text sprite?
sprite(pTextSprite).member.text = string(pValue)
end if
end

Calls to “on setText” need to be added immediately after the calls to “on setShadow” in both
the on beginSprite and on exitFrame handlers.

The next elements that the slider needs are the buttons that enable the users to move the
slider one value in either direction. You need both normal and down states for these buttons,
as shown previously in Figure 15.8.

These buttons need their own behavior, but before you create the behavior, a handler needs
to be added to the marker behavior. This handler enables the marker to be moved one value
in either direction. It should take one parameter that is either a #left or a #right depending on
which direction the slider should move. It also needs to perform the same boundary check
that the “on moveMarker” handler does to make sure that the slider doesn’t go pastits limits.

. this handler moves the marker one value left or right
on moveMarkerOne me, direction
if direction = #left then
pvalue = pvalue - 1
else if direction = #right then
pvalue = pvValue + 1
end if

.- check to make sure it is within bounds
if pvalue > pMaximumValue then
pvalue = pMaximumValue
else if pvalue < pMinimumvValue then
pvalue = pMinimumValue
end if

setMarker(me)

setShadow(me)

setText(me)
end

P
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The “on moveMarkerOne” handler ends by calling the three handlers needed to update the

slider. This makes it possible to call this one handler and have the slider changed and updated

by the other three automatically. Vv

A handler to take care of the two buttons is similar to any simple button handler. Tt mostly Ch
controls normal and down states for the button sprite. It also has to know where the marker l 5

sprite is so that it can send the “moveMarkerOne” message to it. A key parameter is
“pArrowDirection”, which is set to #left or #right depending on which button is selected:

property pDownMember, pOrigMember -- down and normal states
property pPressed -- whether the sprite is being pressed
property pMarkerSprite -- the number of the marker sprite
property pArrowDirection -- 1 or -1 to add to slider

on getPropertyDescriptionList me
list = [:]
addProp list, #pMarkerSprite, [#comment: "Marker Sprite",\
#format: #integer, #default: 0]
addProp list, #pDownMember, [#comment: "Arrow Button Down Member" ,\
#format: #bitmap, #default: "")
addProp list, #pArrowDirection, [#comment: "Arrow Direction",\
#format: #symbol, #range: [#left,#right], #default: #right]
return list
end

The rest of the slider button behavior handles the mouse clicking and calls the
“moveMarkerOne” handler in the marker behavior once per frame loop while the button is
pressed:

on beginSprite me
pOrigMember = sprite(me.spriteNum).member
end

on mouseDown me

pPressed = TRUE

sprite(me.spriteNum).member = member pDownMember
end

on mouseUp me
liftUp(me)
end

on mouseUpOutside me
liftUp(me)
end

on liftUp me
pPressed = FALSE

sprite(me.spriteNum).member = member pOrigMember
end
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on exitFrame me

if pPressed then

sendSprite(sprite pMarkerSprite, #moveMarkerOne, \
pArrowDirection)

end if
end
With eight members and two behaviors, you have all the functionality of the sliders useqd by
other software programs. Even better, you can change the graphics used to anything you way,

to stylize your sliders to fit your design.

You have a lot of control over how the slider looks and behaves. You can alter your code ¢
place an extra word behind the number in the text field. So, rather than reading “50” it cap
read “50%” or “50 widgets”. You can tweak the slider screen boundaries if the shadow sprite
isn’t working the way you want. You can even remove the shadow sprite.

There is nothing to stop you from taking all the references to horizontal locations and
boundaries and converting them to vertical locations and boundaries to make a vertical slider.,
This is a good example of how much control Lingo behaviors give you as opposed to the
drag-and-drop interface elements in other authoring programs.

—> For an example of a slider, see "Creating Volume Controls,” p. 595

CREATING PROGRESS BARS

Using some of the same techniques used to make the slider bar, you can create a progress bar
behavior. A progress bar is a rectangle that enlarges to fill a space as a process is completed. An
example is the progress bar the Director displays every time you choose File, Save.

If you have a Lingo process that takes more than a fraction of a second to complete, you
might want to display a progress bar so that the users know that the computer is not frozen,
but simply processing their requests.

Figure 15.9 shows a simple progress bar. It shows two sprites: a hollow rectangle shape and a
filled rectangle. To make the progress bar look like others used in various pieces of software,
the fill of the rectangle is set to a pattern, rather than a solid.

Figure 15.9

A simple [

progress bar

showing a task

about one-half
done.

To create a progress bar, you need a process to test it. Here are two movie handlers that work
together to compute all the prime numbers between one and 1,000. (Recall that a prime
number is a number divisible only by one and itself.)

on findPrimeNumbers
list = []
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repeat with 1 = 1 to 1000

if isPrime(i) then add list, i PART
end repeat
return list V
end CH
on isPrime n '|5

repeat with i = 2 to integer(sqrt(n))

div = float(n)/float(i)

if div = integer(div) then return FALSE
end repeat
return TRUE

end

The “on isPrime” function tries every number between two and the square root of the
number to see whether it can find a case where there is no fractional remainder to the
division. It compares the number to itself converted to an integer to see whether there is a
remainder.

This process takes about a second to run on a PowerMac G3 with a 400MHz processor. It
also does this calculation in 1,000 steps, so it’s a prime candidate for a progress bar.

Of the two sprites involved in the progress bar, only the filled portion needs a behavior. The
other sprite is there for merely cosmetic purposes.

Like the slider marker behavior, this sprite needs to know the size of its final, full rectangle.
To make that easy to determine, set the sprite up on the Stage to already be its full size. That
way, the on beginSprite handler can get the full rectangle size by simply looking at the rect of
the sprite when the behavior starts.

property pFullRect '

on beginSprite me
pFullRect = sprite(me.spriteNum).rect
end

"The only other handler needed is the one that sets the progress bar when needed. It will be a
custom handler that a process, such as “on findPrimeNumbers”, calls when it can.

on setProgress me, currentvVal, highestVal
- get amount filled as a value between © and 1
percentFilled = float(currentval)/float(highestval)

- convert to a pixel width
pixelRange = pFullRect.right-pFullRect.left
X = percentFilled*pixelRange

- set the rect of the sprite
r = rect(pFullRect.left, pFullRect.top, \
pFullRect.left + x, pFullRect.bottom)
sprite(me.spriteNum).rect = r
end
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The “on setProgress” handler takes two parameters. The first is the current value of the
progress bar, and the second is the maximum value of the progress bar. It takes these twq
values and divides them to get the percentage of fill needed. It then determines the physicy]
width of the progress bar area and determines the point to which the sprite should stretch
Finally, it builds a rectangle from this information and sets the sprite.

To use this behavior, you need to call it from the process taking place. In this case, the “op
findPrimeNumbers” handler will use it.
on findPrimeNumbers
list = []
repeat with i = 1 to 1000
sendSprite(sprite 2,#setProgress,i, 1000)
updateStage
if isPrime(i) then add list, i
end repeat
return list
end

Notice that an updateStage is needed because the frame is not looping here. Director is caughe
inside the repear loop and does not know to update the Stage without you telling it.

Check out the sample movie, 15progressbar.dir, which activates the “on findPrimeNumbers”
handler with a button, shows the progress bar as the prime numbers are calculated, and then
displays the list of prime numbers when it is done.

You can easily change the color and dimensions of a progress bar such as this. If you prefer a
more stylized progress bar, you might want to convert this behavior to use three elements: a
left end, a right end, and a stretchable middle piece. Doing so would require the same
behavior to control two other sprites, possibly specified as parameters.

CREATING GRAPHICAL Popr-UP MENUS

Like the check boxes, radio buttons, sliders, and progress bars, another item that can be
created with bitmaps and a behavior is the pop-up menu.

Pop-up menus are the little menus that appear in windows and dialog boxes, as opposed to the
main menu bar that appears at the top of a screen or window. In the Director authoring
environment, you can see examples of these in the Score window and Sprite Inspector. As
a matter of fact, just about every window in Director includes some type of pop-up menu.

Pop-up menus are useful when you want the users to choose from a list of items, but don’t
have the space in your interface to show all the choices. The users click to reveal the list of
items, select one, and then the list goes away, leaving their choice in that space.
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Creating pop-up menus as interface elements in your movies is possible with a behavior.

First, create a series of bitmaps in the Cast to be used. Figure 15.10 shows the Cast window P_AFT *‘
with some example bitmaps. A single bitmap represents the pop-up menu when it is not v ,
active, and then five other bitmaps that appear under it when it is pressed. All five of these cH. |
bitmaps have a corresponding hilite state. .I 5

To create the pop-up on the Stage, place the sprites as you would want to see them when the
pop-up is pressed and active. Never mind that the list under the “Choose One” graphic
should not be present when the user first comes to the frame; the behavior will handle that.

For the behavior to do that, it needs to know where these sprites are. So, one property of this
behavior must be a list of sprites. Another property will be the members that are initially in
these sprites. The behavior itself will be attached to the pop-up menu button, which is the
“Choose One” graphic in this case:

property pSpritelist, pMemberList, pPressed

on getPropertyDescriptionlList me
list = [:]
addProp list, #pSpritelList, [#comment: "Sprite List", \
#format: #list, #default: []]
return list
end

To start, the behavior needs to record the members used by each of the sprites that are part of
the pop-up. This example does not include the pop-up button.

on beginSprite me
pMemberList = [:]
repeat with i in pSpritelList
addProp pMemberList, i, sprite(i).member.name
end repeat
hidePopup(me)
end

The call to “on hidePopUp” removes the pop-up items before the user sees them. ‘The best
way to do this is to set the memberNum property of the sprites to 0:
on hidePopup me

repeat with i = 1 to pSpritelList.count

sprite(pSpriteList[i]).memberNum = @

end repeat
end
‘The mouse click handlers look similar to those used in earlier behaviors. Both on mouse Up and
on mouseUpQutside call a custom handler that calls the “on hidePopup” again, as well as an
“on select” handler:
on mouseDown me

pPressed = TRUE
end

On mouseUp me
liftUp(me)
end
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Figure 15.10
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on mouseUpOutSide me
1liftUp(me)
end

on liftUp me
pPressed = FALSE
hidePopup(me)
select(me)

end

In the on exitFrame handler, a variety of tasks are performed when the pop-up is pressed.
First, it calls “on showPopup”, which returns the sprites to the members they used when you
set up the movie. Then, it uses the rollover property to determine over which sprite the mouse
is currently hovering. It uses getOne on the “pSpriteList” property to determine whether this
is one of the pop-up items.

The getOne property of a list enables you to find the position of an item in a list. If
the item is there, it returns the number of the item, which can also be interpreted as
TRUE. If the item is not in the list, a 0 is returned, which is always seen as FALSE.

If the mouse is over a sprite in the list, it then changes the member of that sprite to a member
of the same name, except with the word “hilite” appended. This is just a convention that this
behavior uses to figure out which highlighted members belong to which normal members.

You could just as easily have placed all the highlighted members in the next member over

from the normal members, and recorded the member numbers of the sprites, using a +1 ©
find the highlight member, which will be the very next member in the Cast.
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on exitFrame me
if pPressed then PART

showPopup(me) "
s = the rollover
if (pSpriteList.getOne(s)) then
sprite(s).member = member (pMemberList.getProp(s)&&"hilite") CH
end if l 5
end if
end

The result of this handler is that the pop-up items will be shown if the “pPressed” property is
TRUE, and any item that the cursor is currently over will show up as the highlighted member.
Figure 15.11 shows this in action.

Figure 15.11
The pop-up
menu has
been selected
and the cursor
is over the sec-
ond item.

The “on showPopup” handler is similar to the “on hidePopup” handler except that the
“pMemberList” is used to assign the correct member to each sprite:
on showPopup me
repeat with i in pSpritelist
sprite(i).member = member pMemberList.getProp(i)
end repeat
end
Finally, the “on select” handler is called when the user releases the mouse button. This
handler cannot assume that the cursor is over an item in the pop-up list, so it must check in
the same way that the on exitFrame handler checks:
on select me
s = the rollover
if (pSpritelList.getOne(s)) then
alert pMemberList.getProp(s)
end if
end
In this case, a simple alert box appears to signify that a choice has been made. However, in
your program you will want to set a global, go to a frame, or perform some other action.

This pop-up menu behavior can be customized in a lot of ways. With a little more work, you
can even have the selected item appear to replace the “Choose One” graphic, or have sounds
play as the pop-up is used.

Notice that nothing in the script specifies that the items must be positioned directly below
the original sprite. Why not have them line up to the right of the sprite? Or, have them
appear above it? There are many possibilities.
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—>  For another way to make pop-up menus, see “Creating Text Pop-Up Menus,” p. 351

TROUBLESHOOTING GRAPHIC INTERFACE ELEMENTS

®  Be sure you understand the difference between the clickLoc and the mouseLoc. The first
is the exact location of the mouse when the user clicked. The second is the curren,
location of the mouse, which might have changed since the user clicked.

m When performing calculations in which the result will be a number between 0 and 1,
as in the slider behavior or the progress bar behavior, it is important to convert the
numbers to floats before doing division. Otherwise, a calculation such as 3/6 wil]
return a 0, rather than a 0.5.

B If you are using floating point numbers in a parameter and assigning a range to that
parameter, you can control the number of decimal places used by setting the
floatPrecision system property. The default is four digits after the decimal point.

®  The memberNum property of a sprite enables you to set the member of a sprite by just
referring to it by number. This property is good for setting a sprite to the next
member or something similar, but should not be used otherwise. You should use the
member property instead and set the sprite to a specific member by name.

DiD You Know?

B In the sendSprite command, the word “sprite” is optional. So, you can write
“sendSprite(7 #myHandler)” instead of “sendSprite(sprite 7, #myHandler)”.

W There are two forms of syntax for the keyword “rollover”. The function rollover(x)
returns a TRUE if the cursor is over sprite x. The property the rollover returns the
number of the sprite directly under the cursor.

m The memberNum property does not enable you to set the sprite to a member in
another cast library. However, you can change the castLibNum to do that.

m The obsolete property castNum can still be used. It returns the same value as
memberNum for members in the first cast library, but returns much higher values for

members in other cast libraries. For instance, the first member in cast library 2 would
have a castNum of 131073.
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