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1 Introduction

"A picture is worth a thousand words."
-- Proverb

Stage and film productions, masterpieces and mediocrities alike, are born as ideas. The ability
of writers and directors to develop these ideas and bring them to life depends greatly on their
ability to mentally stage action and dialogue—the crucial mechanics that make or break creative
works. However, throughout the history of theater and film, the development of these
mechanics has been an entirely human process and, therefore, not a very consistent one.
Productions can succeed on paper but fail miserably on stage. Sometimes the only reliable way
to determine if a production succeeds is to stage it, often at a high cost.

Fortunately, directors and writers can use software tools to preview their productions before
they are physically staged. However, although a wealth of animation languages and platforms
exist, they may rely on mathematical models or assume substantial previous programming
experience. As such, they are too complex to be used by all but the most tech-savvy creative
people or those who can afford to hire technical teams.

The eMuse language and run-time environment offers a solution, allowing even laymen writers
and directors to virtually stage their productions from start to finish. Instead of requiring script
files written in a potentially complex third-party language, eMuse operates on a slightly
doctored version of the source screenplay itself. Creative people can, for the first time, exercise
complete control as they preview and refine their work.

1.1 Structure of an eMuse Script

The overall layout of a program written in eMuse resembles a screenplay. We tried to keep this
layout as close as possible to the format in which free-form screenplays are written. Programs
written in eMuse include the three following parts:

» identification
o definition
» exposition

The identifcation section contains information about the author(s) and title of the screenplay.
The definition section contains all character, prop, and setting descriptions. The exposition
section, meanwhile, contains the actual performance: what characters say and do. It is
comprised of one or more scenes, each of which can carry the action to a new location.

1.2 Action and Animation
Stage actions are presented in the following format:

(verb [direct _object] [preposition indirect_object] [adverb])

Aside from the verb, any of these attributes can be omitted when appropriate, although a
preposition may not appear without an indirect object and vice versa. For example, the
following action line contains all possible attributes:
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Ham et: (puts sword on table slowy)

This line, however, omits unnecessary attributes:

Ophelia: (wal ks)

Although this format is slightly more restrictive than pure natural language, it allows us to unify
the syntax of dialogue and stage actions, thereby avoiding the many complexities of natural
language processing while still allowing more or less free-form English sentences.

eMuse presents the scriptwriter with a very high-level view of animation. Coordinates, angles,
frames, and other lower-level animation constructs are completely buried beneath several layers
of abstraction. The highest level, the one exposed to the script-writer, is the action interface
outlined above.

Actions are not part of the eMuse language itself. Instead, they are implemented as plug-ins in
a secondary language like Java and can be seamlessly referenced from any eMuse script. The
eMuse run-time environment comes with a standard set of basic actions, analogous to the C
standard library. A developer working on the scriptwriter's behalf can implement any custom
actions needed to fully realize the artistic vision.

Screenplays are brought to life with an animation library that is part of the eMuse run-time.
This library implements all action and dialogue using the Java 2D API, a well-documented
standard.

eMuse is not the panacea of animation—it cannot serve as a complete replacement for more
general animation packages. However, through its plug-in mechanism, it offers sufficient
flexibility without sacrificing ease of use.

1.3 The Type System

There are three major types in eMuse: characters, props, and settings. These types are similar
to structures in C; each consists of a particular set of attributes. Types are defined,
appropriately enough, in the types block of the definition section.

Types

Char act er Types
cast | eGuard
head: guardhead.j pg
arm guardarmgif
| eg: guardleg.gif
torso: guardtorso.gif
body: tall, nedium nmale

PropTypes
guar dSwor d
i mage: sword.jpg
scal e: nedi um
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After types are defined, it becomes quite simple to introduce characters, props, and settings
into the screenplay. For instance, to create two characters, Francisco and Bernardo, both of

whom appear as castle guards, we would merely include the following character definition
block:

Characters
Franci sco: castl eG@uard
Ber nar do: castl e@uard

Similar definition blocks exist for props and settings. With this simple system, directors can
quickly populate a rich scene with a variety of actors and props, and move on to more
interesting things like action and dialogue.

Characters can move around the stage and speak...

Franci sco: (enters left)
Bernardo: (enters right) Wo's there?

...manipulate props...

Franci sco: (takes sword)
...and act in concert with other characters in groups.

Settings, complete with background scenery and ambient music, are also easy to incorporate
into the screenplay at the director's discretion.

1.4 Script to Stage
Here is an example to demonstrate the compilation and execution of an eMuse script:

The following line in the script:
Fransi sco: Nay, answer ne (takes sword)

Java-ish pseudo code:
character = objects. getCharacter (“Fransisco”);
prop = objects.getProp (“sword”);
character. perforn{“speaks”, {string});
character.perforn(“takes, {attributes}”);

Though eMuse has a small predefined set of supported actions (appears, disappears, drops,
jumps, puts, shouts, sings, speaks, takes, turns, walks) we want to make this list easily
extensible. The “speaks” action is the implicit in all dialogue and does not require explicit
mentioning in the program text.

The eMuse compiler first translates the source script into equivalent Java commands (see
above). Then, it invokes the Java compiler, which compiles the Java code against the rendering
library and third-party action libraries, generating byte code that is ready to be executed.
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1.5 Fundamental Advantages

1.5.1 Simplicity

eMuse is designed to make stage and film prototyping as simple and straightforward as
possible. GUI libraries alone are insufficient for animation, and traditional animation
platforms and packages assume a degree of technical sophistication that many creative
people lack. eMuse takes most of the tedium and all of the uncertainty out of preparing
complicated creative productions.

1.5.2 Ease of Implementation
eMuse programs closely resemble free-form screenplays, so translating any screenplay
into an eMuse script is quick and easy.

1.5.3 Portability
eMuse scripts compile into Java language source code. Therefore, they can be presented
on any platform with a suitable Java Virtual Machine (JVM).

1.5.4 Power

eMuse permits maximum expressiveness with minimal syntax. It intelligently chooses
the correct defaults for various display parameters and other details not given in the
original screenplay (e.g. character size, motion speed).

1.5.5 Extensibility
Any functionality not present in the standard action library can easily be written as a
third party plug-in and incorporated into the screenplay.
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2 Tutorial

Transforming a traditional script into an eMuse program is simple. Here we will take you
through the process of turning an excerpt from the first scene of Hamlet into an executable
eMuse file. Here is the original Shakespearean text:

SCENE I. Elsinore. A platform before the castle.

Enter FRANCISCO and BERNARDO

BERNARDO  Who's there?

FRANCISCO Nay, answer me: stand, and unfold yourself.

BERNARDO Long live the king!

FRANCISCO Bernardo?

BERNARDO He.

FRANCISCO You come most carefully upon your hour.

BERNARDO 'Tis now struck twelve; get thee to bed, Francisco.

FRANCISCO For this relief much thanks: 'tis bitter cold, and I am sick at heart.

BERNARDO Have you had quiet guard?

FRANCISCO Not a mouse stirring.

BERNARDO  Well, good night. If you do meet Horatio and Marcellus, the rivals of my
watch, bid them make haste.

FRANCISCO I think I hear them. Stand, ho! Who's there?

FRANCISCO draws sword

2.1 Writing the eMuse Script

The box below contains the final eMuse script on the left side, with comments on the right side

to explain the different sections of code:

Title: Hanm et
Aut hor: W 1|iam Shakespeare

Types

Char Types
castl eCGuard
head: head.gif
arm armgif

leg: leg.qgif
torso: torso.gif
body: tall, medium nmale
PropTypes
guar dSwor d
i mage: sword. | pg
scal e: medium
Settings

castl ePlatform
i mage: castle.jpg

Identify the script

Define the character type(s),
specifying what image to use for
the head and general
characteristics about the body

Define the prop type(s),
specifying what image to use
and what size it should be

Define the setting, specifying the
background image
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Characters

Pr ops

SCENE

Fr anci sco:
Ber nar do:

castl e@uard

cast| e@uard

sword: guar dSwor d

1: castlePlatform

Ber nar do:
Fr anci sco:

Ber nar do:
Fr anci sco:

Ber nar do:
Fr anci sco:

Ber nar do:

Fr anci sco:

Ber nar do:
Fr anci sco:
Ber nar do:

Fr anci sco:

(appears on right) Wo's there?
(appears on | eft) Nay, answer ne:

stand, and unfold yourself.
Long live the king!

Ber nar do?

He.

You cone nost carefully upon your
hour .

(wal ks to Francisco quickly)
now struck twel ve;
bed, Franci sco.
For this relief nuch thanks: 'tis
bitter cold, and | am sick at
heart .

Have you had qui et guard?

Not a mpuse stirring.

Well, good night. If you do neet
Horati o and Marcel lus, the
rivals of ny watch, bid them make
hast e.

I think | hear them Stand,
Who's there? (takes sword)

"Tis
get thee to

ho!

Create the characters and give
them each a character type

Create the prop and give it a
prop type

Mark the beginning of the scene
and specify the setting

Add all the dialog and action

2.2 Compiling the Script
Once the eMuse script is complete, you run the following code at the command line to get a
compiled Java class file:

$ enuse <script file>

This is actually a simple script that automates the entire compilation process, which consists of
several steps.

2.3 Executing the Script
Finally, you can view the final output using:

$ java <conpiled Java class file>
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3 Language Reference Manual
3.1 Lexical Conventions

3.1.1 Character Set
The character set identifies all valid characters that may appear in an eMuse script. The
following ASCII symbols comprise the complete character set:

e 26 lowercase Roman characters: a-z
e 26 uppercase Roman characters: A-Z

e 10 decimal numbers: 0-9

e 32 graphic characters: I @# $ %N &* () - _ =+ ~
rlrv2?2i ]l {}r <>

e 4 whitespace characters: SP (space), HT (horizontal tab),

LF (line feed), CR (carriage return)
Below are a few rules that will be used throughout this manual.

AlphaChar — ‘a’ ..'z’ |'A..'Z

NumericChar — ‘0’ ..'9’

GraphicChar — ‘1" |'@ |‘#" |'$" ‘% [~ [*& | |'C" )" |*-" ||
=t e

VT Y e ]

3.1.2 Tokens
A token is the basic element recognized by the compiler.

Token — Identifier | Keyword | Punctuator

3.1.3 Line Terminators
A line terminator signals the end of a line to the compiler.

LineTerminator — CR|LF |CR LF

3.1.4 Whitespace

eMuse is a whitespace-sensitive language. Whitespace is used to separate tokens (see
§3.1.2), distinguish components in the definition section of a script (see §3.2.2), and
identify dialog that continues for more than one line (see §3.2.3.2.2).

Whitespace — SP | HT | LineTerminator
3.1.5 Comments
Comments provide additional information to the programmer and are ignored by the
compiler. eMuse comments begin with the pound sign (#) and continue until a line
terminator is reached.

Comment — ‘#' (CommentChar)* LineTerminator
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CommentChar — AlphaChar | NumericChar | GraphicChar | SP | HT

3.1.6 Identifiers

Identifiers must begin with a letter and may be followed by any combination of letters,
numbers, and the underscore symbol. An identifier may not have the same spelling as a
keyword.

Identifier — AlphaChar (IdentifierChar)*
IdentifierChar — AlphaChar | NumericChar |*_’

3.1.7 Keywords
The following list of keywords are reserved and may not be used as identifiers.

arm head scal e
aut hor i mage scene
body | eft short
center I eg st age
characters mal e tall

chartypes medi um thin

f at props title
femal e propt ypes torso
groups right types

3.1.8 Punctuators
The following punctuators are used to organize text within a script.

v ()
Parentheses must be used in pairs.

3.2 Structure of an eMuse Script

Every eMuse script must contain definitions followed by an exposition. The definition section
introduces all characters, props, and settings that will appear within the screenplay. The
exposition section contains the body of the screenplay, including all dialogue and stage
directions. An optional script identification section may precede these other two sections.

3.2.1 Identification
The identification block appears at the top of an eMuse script. The information included
here will be displayed on a title screen when the program is executed.

3.2.1.1 Title

The title of the script does not necessarily have any relation to the filename. To
set the title, include the following code on its own line.

Title: titleName
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3.2.1.2 Author(s)

Any number of authors may be added to the script. For multiple authors,
separate the names using the keyword and. The first and last names of an
author may be more than one word, as in “von Neumann, John Louis”.

Aut hor: lastNamel, firstNamel and lastName2, firstName2

3.2.2 Definitions

All characters, props, and settings are created in the definition section. Individual
characters and props are based on templates (character types and prop types,
respectively) which must be defined first. Any template may be shared among multiple
characters or props.

3.2.2.1 Character Types

A character type provides a template for the appearance of a character. Any of
the images for the specific body parts may be omitted, in which case that part of
the body will be displayed as a stick figure. The body field contains a set of
adjectives that are used create a customized body type. One adjective from
each of the following lists may be included in the body field:

Gender Height Build

mal e short thin

femal e medi um medi um
tall f at

If no adjectives are specified for the body type, the default is “male, medium,
medium”.

Char act er Types
character TypeName
head: headFilename
arm armFilename
| eg: legFilename
t orso: torsoFilename
body: attributes

3.2.2.2 Characters
A character is created by specifying the character type to use for its body. Each
new character definition must appear on a new line.

Characters
characterName: character TypeName

3.2.2.3 Groups

Groups are a convenient way of referring to multiple characters, so that they
may deliver lines or perform actions in unison. Any number of characters may
be included within a group.
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G oups
groupName: characterNamel, characterName2

3.2.2.4 Prop Types

A prop type specifies an image to be displayed and a scale value, so that the
image will be the appropriate size. The possible scale values are small, medium,
and large, each of which is a keyword.

PropTypes
propTypeName
i mage: imageFileName
scal e: scaleValue
3.2.2.5 Props

A prop is created by specifying a prop type.

Pr ops
propName: propTypeName

3.2.2.5.1 Special Prop: st age

The stage is a special prop that is defined implicitly. It serves as the
location where all action takes place, and it describes the area of the
screen that is viewable when a script is executed. There are three
regions of the stage: left, middle, and right. The stage provides a
convenient way of specifying a character’s or prop’s location on screen
(see §3.2.3.4).

3.2.2.6 Settings

A setting specifies the image file that will be used in the background of a scene.
There is no need to first create a “setting type”, as there will only ever be one
copy of a particular setting, unlike with characters and props.

Settings
settingName
i mage: imageFileName

3.2.3 Exposition

The exposition is the part of the script where dialogue and actions are specified. All
characters, props, and settings used here need to have been defined in the previous
section.

3.2.3.1 Scene Heading

Scene headings mark the beginning of a new scene and specify the setting in
which the scene will take place.

definitions



eMuse 14

SCENE 1: settingName
dialogue/action

3.2.3.2 Dialogue

Dialogue will appear as a speech bubble when the script is executed. Dialogue
always has two components, the speaker and the speech, separated by a colon
and whitespace.

speakerName:  speech

3.2.3.2.1 Speaker

The speaker may be either a character or a group. If the speaker is a
group, all characters in the group will say the speech in unison. The
speech bubble will appear directly above the speaker(s).

3.2.3.2.2 Speech

If the speech exceeds one line, each subsequent line must be indented
one tab from the left margin, indicating that it is a continuation of the
previous line. Any characters (from the character set, see §3.1.1) may
appear within speech except for parentheses and the pound sign, which
are reserved for actions and comments, respectively.

3.2.3.3 Actions
Actions are performed by embedding action calls in dialogue. The speech
surrounding an action call is optional.

speakerName:  speech ( verb directObj prepPhrase adverb) speech

3.2.3.3.1 Action Calls
There are components to an action call: verb, direct object, prepositional
phrase, and adverb (see §3.2.3.3.3). The verb must always be written in

third-person singular form (e.g. “walks”, “jumps”). Action calls are
enclosed in a pair of parentheses.

3.2.3.3.2 Action Definitions

Actions are not part of the eMuse language itself, but are implemented in
external libraries. In order to use a particular action within a script, the
writer must have a copy of the library that contains the action definition.
The eMuse standard action library included with the language provides
Java implementations for several common verbs (see §3.3). Any verb
may be implemented in a third-party library and used within an eMuse
script.

3.2.3.3.3 Arguments

Any of the last three components of an action call may be omitted. As an
example, the proper format for expressing “John walks to Jane quickly”
(which does not contain a direct object) is:
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John: (wal ks to Jane quickly)

A direct object may be any character, group, or prop that has been
defined for this script. Acceptable prepositional phrases and adverbs
depend on the implementation provided for a given verb. Each verb
supports a particular set of prepositions and adverbs, and the compiler
will report an error if an unsupported preposition and/or adverb is used.

3.2.3.4 Specifying Locations

Although characters and props are created in the definitions section of the script, they
do not appear on-screen until they are explicitly given a position. Using “appears” or
“enters” from the eMuse standard action library will bring a character or prop onto the
screen. It is necessary to bring at least one character on screen at the beginning of a
scene before any action can begin. As an example, to specify that the character John
appears on the left side of the stage, the proper code would be:

John: (appears on left)
Props are brought on-screen in the same way.

table: (appears on center)

Both of the above examples show characters and props with an initial position relative to
the stage.

If a prop is going to be connected to a particular character, such that whenever the

character moves the prop goes with it, “takes” should be used instead. To indicate that

John is wearing the hat and that the hat moves with him, the proper code would be:
John: (takes hat)

Finally, to release the hat so that it no longer moves with John:

John: (drops hat)

When a character or prop leaves the stage and should no longer be visible, “disappear”
is used.

John: (disappears)

By default, all characters and props still on stage at the end of a scene will “disappear”.
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3.3 eMuse Standard Action Library
The eMuse standard action library provides implementations for eleven common verbs:

appears si ngs
di sappears speaks
dr ops t akes
j unps turns
puts wal ks
shout s

The verb “speaks” is implicitly used every time dialogue appears in a script. All other verbs
must be called explicitly. Any verb not appearing on this list must be implemented by a third
party before it can be used in a script.
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4 Project Plan

We held frequent team meetings during the planning and specification stages of our project so
that everyone could express their input and have a clear picture of our final goal. Once each
team member had been assigned a particular task, development took place individually, and the
code was shared using CVS. Each person was responsible for testing their own code before
presenting it to the group to have others test it, as other people are often able to find mistakes
you have overlooked. Our full testing plan is described in §6.

4.1 Team Responsibilities
Each team member had one primary responsibility, but frequently multiple teammates would
collaborate in order to solve a particular problem. Below is each team member’s primary task:

Mark Ayzenshtat code generator
Elena Filatova lexer/parser

Kristina Holst documentation
Vladislav Shchogolev | runtime library

4.2 Project Timeline
The following is our list of completion dates for project milestones. See §4.5 for a more
detailed log.

Language details defined Feb 8

Whitepaper Feb 16
Grammar defined Mar 21
Language Reference Manual Mar 23
Compiler complete Apr 16
Renderer complete May 4

Final testing complete May 10
Final report May 13

4.3 Software Development Environment

All compiler and renderer code was written in Java 2 SE 1.4. All lexer and parser code was
written using ANTLR. We used CVS for version control and source code management. Our
software IDE of choice was Eclipse, and we made heavy use of its built-in CVS client and the
third-party ANTLR plug-in.

4.4 Style Guide

In any team project, it is important to develop coding standards that everyone follows to make
cooperation and integration as easy as possible. We used the following guidelines but did not
insist that everyone use the exact same conventions on minor points, as long as each person
was consistent in the way they wrote their own code.

4.4.1 General Coding Style
Everyone writing Java code (Mark, Vlad, and Kristina) adhered to the programming
principles outlined in Joshua Bloch’s Effective Java. Bloch encourages practices such as
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using singletons, favoring composition over inheritance, and prefering interfaces over
abstract classes.

4.4.2 Commenting
Clearly commented code takes considerably less time to understand than uncommented
code. We used Javadoc comments for all public Java methods and additional comments
wherever appropriate.

4.4.3 Whitespace

Another key to making code more readable is the generous usage of whitespace.
Logical blocks of code should always be separated by a blank line. Indentation should
be used to make the code structure clear to anyone reading the code, as consolidated
chunks of code can easily be misunderstood. At a quick glance, the following code may
be interpreted incorrectly.

for (int i =0; i < 100; array[i++] = 0);
i /= 2;

The purpose of this code becomes much more clear if written as:

for (int i = 0; i < 100; i++) {
array[i] = 0;

4.4.4 Naming Conventions

Classes, methods, and variables should have names that are descriptive but not
excessively long. There is no reason to name a variable totalNumberOfPoints when
numPoints will do. Member variables should have an “m” prefix to identify them, and
constants should either have a “k” prefix or be written in all capital letters. In cases
such as this, it doesn’t not matter which convention you choose to use, as long as you
are consistent throughout all of your code.
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4.5 Project Log
This is a more detailed record of our progress throughout the semester.

Meeting to decide on language Jan 25
Meeting to decide on language Jan 26
Meeting to discuss lang details Feb 1
Meeting to assign responsibilities Feb 4
Language details defined Feb 8
Whitepaper — draft Feb 13
Whitepaper — final version Feb 16
Code overview developed Mar 8
Lexer written Mar 14
LRM — draft Mar 19
Grammar defined Mar 21
LRM — final version Mar 23
Lexer testing complete Apr 3
Semantic analyzer written Apr 9
Compiler back-end complete Apr 16
Basic renderer written Apr 18
Semantic analyzer testing complete | Apr 28
Renderer complete May 4
Final testing complete May 10
Final report May 13
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5 Architectural Design

Below is a brief overview of the design of the eMuse language and platform. As mentioned in
§4.1, Elena implemented the lexer and parser, Mark implemented the code generator
(OutputGenerator in the diagram below), and Vladislav implemented the visualizer.

5.1 Block Diagram

eMuse is not merely a language or compiler but a complete platform for prototyping
screenplays. The pipeline through which a screenplay advances from text script to living
animation involves several different components, each of which play a role in the overall
architecture of eMuse. The four main components that compose the eMuse platform are the
lexer, the parser, the output generator, and the visualizer. The block diagram that displays the
relationships between these components is shown here:

eMuse Script ITTTTTTooTTTToooooToes !

Lexer Parser _h Output _____________________ '

A 4

______________________

The lexer and parser are fixed parts of the eMuse pipeline, while the output generator and
visualizer are both pluggable. Given sufficient investment of labor, eMuse would be capable, at
least theoretically, of generating and visualizing output in several interesting target formats.
For example, a particular output generator could be authored that would produce Shockwave
Flash files; its visualizer would be any modern web browser with the requisite plug-in. One
could conceive of another output generator that produced text files that contained frames of
ASCII art animation.

As a proof of concept, we have supplied default implementations of these components. Our
output generator produces Java source that, when compiled and executed, animates the
screenplay using our visualizer: a two-dimensional scene graph based rendering library.

This default implementation can be substituted into the second half of the above block diagram
as follows:

Java Source | =" Jawavm
Output eMuse Runtime
Library
Generator (Rendering Library)
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5.2 Interfaces

The interface between the lexer and the parser was already well-defined, since we used ANTLR
to generate both components.

The interface between the top half and bottom half of the compiler (i.e. the interface between
the parser and output generator) is defined by the following Qut put Gener at or methods:

/**

* Begi ns generating output. This nmethod nust be called to initialize this
* out put generator before any <code>out put XXX() </ code> nethods are call ed.
*/

public void startQutput();

/**

* Qutputs the title of the screenpl ay.

* @aramiTitle the title
*/
public void outputTitle(String iTitle);

/**

* Qutputs an author of the screenplay. This nethod nmay be called nore than

* once if the screenplay has nore than one author.
*

* @aram i Aut hor an aut hor
*/
public void out put Aut hor(String i Author);

/**

* Begins to output a CharType.

*

* @aramilLabel the |abel used to identify the CharType
*/

public void output Char Type(String iLabel);

/**

* Qutputs a CharType head paraneter.

* @aramilmgeFile the image file
*/
public void output Char TypeHead(String il nmageFile);

/**

* Qutputs a Char Type arm par anet er.

*

* @aramilmgeFile the image file
*
/
public void output Char TypeArn(String il nageFile);

/**

* Qutputs a CharType | eg paraneter.

*

* @aramilmgeFile the image file

*/

public void output Char TypeLeg(String il nageFile);



/**

* Qutputs a CharType torso paraneter.
*

* @aramilmgeFile the image file
*/
public void out put Char TypeTorso(String il mageFile);

/**

* Qutputs the CharType body paraneters.

*/

public voi d out put Char TypeBody(String i Gender, String iHeight,
String iBuild);

/**

* Begins to output a PropType.

*
* @aramilLabel the |abel used to identify the PropType
*/

public void output PropType(String iLabel);

/**

* Qutputs a PropType inmge paraneter.

* @aramilmgeFile the image file
*/
public void out put PropTypel mage(String il mageFile);

/**

* Qutputs a PropType scal e paraneter.
*

* @aramilmgeFile the scale
*/
public void output PropTypeScal e(String i Scal e);

/**

* Qutputs a setting.

*

* @aramilabel the label used to identify the setting
*/

public void outputSetting(String iLabel);

/**

* Qutputs the inage field of a setting.

* @aramilmgeFile the image file
*/
public void outputSettinglmage(String ilnageFile);

/**

* Qutputs the sound field of a setting.

*

* @aram i SoundFile the sound file
*/
public void outputSettingSound(String i SoundFile);

/**

* Qutputs a character definition.

*

* @aram i Nanme the character's nane

* @aram i Char Type t he Char Type

*/

public void outputCharacter(String i Name, String i CharType);

eMuse
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/**

* Qutputs a prop definition.

* @aram i Nanme the character's nane

* @aram i PropType the CharType

*/

public void outputProp(String i Name, String i PropType);

/**

* Qutputs a group definition.

* @aram i Nane the name of the group
*/

public void outputGoup(String i Nane);

/**

* Qutputs a group nenmber. This method may be called nore than
* once if the group has nore than one nenber.

* @aram i Nanme the group nenber

*/

public void output GoupMenber (String i Nane);

/**

* Qutputs a new scene.

*

* @arami Setting the setting of the scene
*/
public void outputScene(String iSetting);

*

/
CQut puts an action.

@ar am i Subj ect the subject

@aram i Verb the verb

@aram i DirCbj the direct object
@aram i Prep the preposition

@aram il ndirQj the indirect object
@ar am i Adverb the adverb

E R R T R I

~

public void outputAction(String i Subject, String iVerb, String iDrQbj,
String iPrep, String ilndirQObj, String i Adverb);
/**

* Conpl etes output generation. This nethod nust be called to finalize
* output generation after all <code>out put XXX()</code> nmet hods have been
* call ed.
*/
public void finishQutput() throws EnuseException;

The interface between the output generator and visualizer depends on the output generator
implementation. In our default implementation, it consisted of animation library methods which
the compiled screenplay calls to render itself. These methods are too numerous to list here.
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6 Test Plan

We performed three major types of testing—module, incremental, and regression. We did not
automate this testing process, due to the nature of our project. Whereas other languages may
be tested by comparing actual textual output versus expected textual output, the only way to
see if an eMuse script runs correctly is to actually view the animation and watch for aberrations.

6.1 Generated Source Code Sample
This is an example of the Java source code generated from an eMuse script. First, the script:

Title: Hanmlet for Dumm es
Aut hor: W I Iiam Shakespeare, Fake MFakerton, Kristina G ace Hol st
Types
Char Types
cast | eGuard
head: sedwards. gif
arm bush. gif

| eg: bush.gif
torso: bush.gif
body: tall, medium nmale

cast | eCGuard2
head: bush. gif
arm bush. gif
| eg: bush.gif
torso: bush.gif
body: short, fat, female

PropTypes
guar dSwor d
i mage: noney. | pg
scal e: nedi um
Settings

cast| ePl atform
i mage: neadow. j pg
sound: chi nes. wav

Characters
Franci sco: castl eCuard
Ber nardo: castl eGuard2
Pr ops
franSword: guardSword
ber nSwor d: guar dSwor d
G oups
guards: Franci sco, Bernardo

SCENE 1: castlePlatform
Franci sco: (appears on right) Yo!
Ber nardo: (appears on left) Wio's there?
Franci sco: Nay, answer nme stand, and unfold yourself.
Franci sco: You cone nost carefully upon your hour
Bernardo: (wal ks to Francisco quickly) You know, nobst of our inports
cone from outside the country.
Franci sco: For this relief much thanks; tis bitter cold, And | am sick
at heart.
Bernardo: Have you had qui et guard?
Franci sco: Not a npuse stirring.



eMuse 25

Bernardo: Well, good night. If you do neet Horati o and Marcellus, The
rivals of ny watch, bid them nake haste.
Francisco: | think | hear them Stand, ho! Wo s there?

And now the corresponding Java code:

/*

* This source file was autonatically generated by eMise.
* Do not nodify.

*/

i mport java.util.*;

i mport enuse. *;

i mport enuse.runtine.actions. *;

i mport emuse.runtine.anim*;

i mport emuse.runtine. nodel . *;

i mport emnuse. runtine. nodel . Char acter;

/**
* Cenerated screenplay class.
*/
public final class Test1Screenpl ayQutput {
private Screenplay nScreenpl ay;
private CharType ct1;
private CharType ctO;
private PropType ptO;
private Setting setO;
private Character cO;
private Character cil;
private Prop pO;
private Prop p1l;
private G oup go0;

public static void main(String[] args) {
new Test 1Scr eenpl ayQut put () ;

}
/**

* Creates the screenplay state and hands it off to a scene nmanager.
*

/
public Test1Screenpl ayQutput () {

try {
nScreenpl ay = new Screenpl ay();

set Ti t| eAndAut hors();

def i neChar Types();
defi nePropTypes();
defineSettings();
defineCharacters();
defi neProps();
defineG oups();
defineScenes();

Ani mat i onFrame ani mator = Ani mati onFrane. f or Scr eenpl ay( ncr eenpl ay) ;
ani mat or. start Ani mati on();



}

} catch (EnuseException ex) {
ex. printStackTrace();

}

private void setTitl eAndAut hors() throws EnmuseException {

}

nScreenpl ay.setTitle("Ham et for Dunmmes ");
nScr eenpl ay. set Authors(new String[] {"WIIliam Shakespeare",
McFakerton", "Kristina G aceHolst"});

private void defineCharTypes() throws EnuseException {

}

Resour ceManager rm = Resour ceManager. getl nstance();

ctl = new Char Type();

ct 1. set Headl nage(r m get | mage(" bush. gi f"));
ct1l. set Arml mage(rm getl mage("bush.gif"));
ct1l. setLegl mage(rm get | mage("bush.gif"));
ct1l. set Torsol mage(rm get | nage("bush.gif"));
ct 1. set Gender ( Gender . val ue ("fenmal e"));

ct 1. set Hei ght (Hei ght . val ueO ("short"));
ctl. setBuil d(Build.valueO ("fat"));

ct0 = new Char Type();

ct 0. set Headl nage(rm get | mrage("sedwards. gif"));
ct 0. set Arml mage(rm get I mage("bush.gif"));

ct 0. set Legl mage(rm get I mage("bush.gif"));

ct 0. set Torsol mage(rm get | nage("bush.gif"));

ct 0. set Gender ( Gender . val ueOf ("nmal e"));

ct 0. set Hei ght (Hei ght. val ueO ("tall"));

ct 0. setBui |l d(Bui |l d. val ue (" nedi uni));

nScr eenpl ay. set Char act er Types(new Char Type[] {ct1, ctO0});

private void definePropTypes() throws EnuseException {

}

Resour ceManager rm = Resour ceManager. getlnstance();
pt0 = new PropType();

pt 0. set Appear ance(rm get | mage(" noney. j pg"));

pt 0. set Scal e( Scal e. val ueO (" nedi um') ) ;

nScr eenpl ay. set PropTypes(new PropType[] {ptO0});

private void defineSettings() throws EnuseException {

}

Resour ceManager rm = Resour ceManager. getlnstance();

set0 = new Setting();
set 0. set | nage(rm get | mage(" neadow. j pg")
set 0. set Sound(r m get Sound(" chi nes. wav")

)
)

nScr eenpl ay. set Settings(new Setting[] {setO0});

private void defineCharacters() throws EnmuseException {

c0 = new Character();

" Fake
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c0. set Nane(" Franci sco");
c0. set Char Type(ct0);

¢l = new Character();
cl. set Nane("Bernardo");
cl. set Char Type(ctl);

nScr eenpl ay. set Char act ers(new Character[] {c0, cl1});

}

private void defineProps() throws EmuseException {
p0 = new Prop();
p0. set Nanme("franSword");
p0. set PropType( pt 0);

pl = new Prop();
pl. set Name(" ber nSwor d") ;
pl. set PropType(ptO);

nScr eenpl ay. set Props(new Prop[] {p0, pl});
}

private void defineGoups() throws EnuseException {
g0 = new G oup();
g0. set Nane("guards");
g0. set Menber s(new Stageoject[] {c0, cl});

nScr eenpl ay. set G oups(new G oup[] {g0});
}

private void defineScenes() throws EnuseException {
nScr eenpl ay. addScene(creat eScene0());

}

private Scene createSceneO() throws EmuseException {
Scene s = new Scene();
s.setSetting(set0);

Action a0 = new AppearsAction();

a0. set RunOrder (0);

a0.initialize(cO, null, Preposition.valueO("on"), Stage.RIGHT, null);
s. addActi on(a0);

Action al = new SpeaksAction();

al.set RunOrder(1);

al.initialize(cO, "Yo! ", null, null, null);
s. addAction(al);

Action a2 = new AppearsAction();

a2.set RunOrder (2);

a2.initialize(cl, null, Preposition.valueO("on"), Stage.LEFT, null);
s. addAction(a2);

Action a3 = new SpeaksAction();

a3. set RunOrder (3);

a3.initialize(cl, "Who 's there? ", null, null, null);
s. addAction(a3);
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Action a4 = new SpeaksAction();

a4.set RunOrder (4);

ad.initialize(cO0, "Nay, answer me stand, and unfold yourself. ", null,
null, null);

s. addAction(a4);

Action a5 = new SpeaksAction();

ab. set RunOrder (5);

ab.initialize(cO, "You cone nost carefully upon your hour. ", null, null,
nul 1);

s. addActi on(ab);

Action a6 = new \Wal ksAction();

a6. set RunOrder (6);

a6.initialize(cl, null, Preposition.valueO("to"), cO,
Adver b. val ueO (" qui ckl y"));

s. addActi on(ab);

Action a7 = new SpeaksAction();
a7.setRunOrder (7);
a7.initialize(cl, "You know, nost of our inports cone from outside the

country. ", null, null, null);
s. addActi on(a7);

Action a8 = new SpeaksAction();
a8. set RunOrder (8);
a8.initialize(cO, "For this relief nuch thanks; tis bitter cold, And I am

sick at heart. ", null, null, null);
s. addActi on(a8);

Action a9 = new SpeaksAction();

a9. set RunOrder (9);

a9.initialize(cl, "Have you had quiet guard? ", null, null, null);
s. addAction(a9);

Action al0 = new SpeaksAction();

al0. set RunOr der (10);

alO0.initialize(cO, "Not a mouse stirring. ", null, null, null);
s. addActi on(al0);

Action all = new SpeaksAction();
all. set RunOrder (11);
all.initialize(cl, "Well, good night. If you do neet Horatio and

Marcel l us, The rivals of my watch, bid them nake haste. ", null, null, null);
s. addAction(all);

Action al2 = new SpeaksAction();

al2. set RunOrder (12);

al2.initialize(cO, "I think I hear them Stand, ho! Who s there? ", null,
null, null);

s. addAction(al2);

s. seal Actions();
return s;
}
}
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6.2 Module Testing

Each team member was responsible for testing his/her code in isolation before letting it interact
with other components. Testing was done as the programmer saw fit, typically using a
combination of black-box and glass-box testing methods. As an example, when testing the
lexer and parser, it was important to guarantee that all rules of our grammar were actually
enforced (e.g. only Characters may be members of Groups, all Characters have unique names,
etc.).

6.3 Incremental Testing

Whenever a new component had passed its module testing, it had to be integrated with the
rest of the system. The addition of a nhew component required incremental testing to guarantee
that all interactions between components had only the desired effects.

6.4 Regression Testing

Our regression testing involved verifying that previously-fixed bugs did not re-appear after
modifying the code. We kept a running list of major problems to test for, and we performed
regression testing after any significant change.
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7 Lessons Learned
7.1 Individual Responses

7.1.1 Mark’s Lesson

“Don't try to implement everything at once. It would have helped my own efforts
tremendously if I had identified a minimal set of features early on, implemented those
features first, and then added functionality to them incrementally.”

7.1.2 Elena’s Lesson

“In some cases (our language as an example), it is possible and even useful to avoid
creating a separate semantic analyzer. It makes more sense to have it run parallel to
(or even as part of) the syntactic analysis.”

7.1.3 Kristina’s Lesson

“The final report was made significantly easier by the whitepaper and LRM deadlines
along the way. In a future project, I would try to get more of the final product done
ahead of time, since there is no reason to leave it until the last minute (except final
edits).”

7.1.4 Vladislav’s Lesson

“We should have explored all of our animation options before deciding on Java 2D. If
we had investigated OpenGL or Flash, we may have found that one of those would have
been easier to use.”

7.2 Advice for Future Teams

Our only advice for future teams is to start early and plan ahead. No project ever goes exactly
as planned, so you must leave yourself enough time to handle unexpected problems. The
beginning stages of this project are not as work intensive, so use this time to think about the
fine details of your plan and work on a preliminary code outline, to make sure your project is
feasible.



Appendix: Code Listing

L e e R T T
/1 enuse.g
/1 Authors: Elena Filatova, Mark Ayzensht at

header {
package emruse. conpiler.antlr;

i mport java.util.¥*;
i nport enuse. *;
i mport emnuse. conpiler.*;

}
class P extends Parser;
options {
k = 2;
}
t okens {
Col onNane;
}
{
private Qutput Generator og;
private String nSourceFilePath = null;
Map char Type = new HashMap();
Map propType = new HashMap();
Map al |l Vars = new HashMap();
Map settings = new HashMap();
Map groups = new HashMap();
{ allVars. put("stage", null); }
{ allVars.put("right", null); }
{ allVars.put("left", null); }
{ allVars.put("center", null); }
private void outputAction(String iStr) {
String[] s = StringUtils.tokenizeActionString(iStr);
0og. out put Action(s[0], s[1], s[2], s[3]., s[4], s[5]);
}
public void setSourceFilePath(String iPath) {
nSour ceFi | ePath = i Pat h;
}

startRul e

{
0g = new JavaQut put Gener at or ( mSour ceFi | ePat h) ;
og. startQut put ();

{ String authors=null; String authors_add=null;} // init-action
{ String title=null; String title_add=null;} // init-action

("Title:" title=words (title_add=words { title=title+title_add; })* {

og.outputTitle(title);

} )2

("Author:" authors=aut hor Nane {
0g. out put Aut hor (aut hors) ;

} (c: COWA aut hor s=aut hor Nanme {
0g. out put Aut hor (aut hor s) ;

})r)?
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(def Section)?

(scene) +
ECF!
{
try {
og. fini shQut put ();
} catch (EnuseException ex) {
ex. printStackTrace();
t hrow new Recogni ti onException("Error: " + ex.getMessage());
}
}
def Section :
def Types

def Vars

//typeCharBoth allows either just Characters types definitions or both cahracters and
Props types definition
//typeProp allows only Props types definitions
def Types :
"Types"
(typeCharBoth | typeProp) (setting)?

typeCha’r Both :
"Char Types" (instanceTypeChar)+ (typeProp)?

i nst anc’eTypeChar
t: NAME {
0g. out put Char Type(t.get Text());
A

i f (charType. contai nsKey(t.getText())) {
Systemerr. println("Doubl e decl aration of character type "+t.getText());
System exit(0);

} else {
char Type. put (t.get Text(), new Object());

} el enent sChar

el ement’sChar
{ String fileNane=null; String paranBody=null;}

( head:" fil eNane=nameFile {
0g. out put Char TypeHead(fi |l eNane) ;
})?

("arm" fil eName=nanmeFile ({
0g. out put Char TypeArn(fil eNane) ;
1)?

("leg:" fileName=naneFile {
0g. out put Char TypeLeg(fil eNane) ;
1)?

("torso:" fileNane=nanmeFile {
0g. out put Char TypeTor so(fil eNane) ;
1)7?

"body: " paranBody=bodyParans {
String[] s = StringUtils.tokenizeChar TypeBody( par anBody) ;
0g. out put Char TypeBody(s[ 2], s[O0], s[1]);

}

typePro’p : "PropTypes" (instanceTypeProp)+

i nst anc’eTypePr op :
t: NAME {



0g. out put PropType(t.get Text());
A
if (propType.containsKey(t.getText())) {
Systemerr.println("Doubl e declaration for prop type "+t.getText());
System exit(0);
} else {
propType. put (t.get Text (), new hject());

} el enent sProp

el ement sProp
{ String fileNane=null; String scaleParam= null;}

;'i mage: " fil eNane=nameFile {
0g. out put PropTypel nage(fil eNane) ;
}

"scal e:" scal ePar anrscal ePar ans {
0g. out put PropTypeScal e(scal eParan ;
}

setting’
{ String fileNane=null; }

" Settings" (nl:NAME {
0g. out put Setting(nl.get Text());
A

if (settings.containsKey(nl.getText())) {
Systemerr.println("Double declaration for setting "+nl.getText());
System exit(0);

} else {
settings. put(nl.getText(), new Qoject());

}

}
"image:" fil eName=naneFile {
0g. out put Setti ngl nage(fil eNane);

("sound:" fil eNane=naneFile {
0g. out put Set ti ngSound(fil eNane);
P2+

derars’: (var CharBoth | varProp) (varG oup)?;

var Char Bot h
"Characters" (instanceVarChar)+ (varProp)?

i nst anceVar Char
{String charvar = ""; int i =0; String charVar_add = "";}
. cv: Col onName {charVar = cv.getText(); i=charVar.length();
char Var =char Var . substring(0,i-1); charVar_add=char Var;}
n: NAME {
0g. out put Char act er (charVar, n.getText());
A

i f (charType. contai nsKey(n.getText())) {
if (allVars. containsKey(charVar_add)) {
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Systemerr. println("Doubl e decl aration of character "+charVar_add+" of

type "+n.getText());
System exit(0);
} else {
al | Vars. put (char Var _add, new Qbject());

} else {
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Systemerr.println("Character "+charVar_add+" cannot be defi ned:
character type "+n.getText()+" is not defined");
System exit(0);
}

}

var Prop
"Props" (instanceVarProp)+

i nst anceVar Pr op

{String propvar = ""; int i =0; String propVvVar_add = "";}

. cv: Col onName {propVar = cv.getText(); i=propVar.length();
pr opVar =pr opVar . substring(0,i-1); propVar_add = propVar;}

n: NAME {

0g. out put Prop(propVar, n.getText());
A
if (propType. containsKey(n.getText())) {
if (allVars. containsKey(propVvar_add)) {
Systemerr. println("Doubl e decl aration of prop "+propVar_add+" of
type "+n.getText());
System exit(0);
} else {
al | Vars. put (propVar _add, new hject());

} else {
Systemerr.println("Prop "+propVar_add+" cannot be defined: prop type
"+n.get Text ()+" is not defined");
System exit(0);
}

}

var Grou’p
"Goups" (instanceVarGroup)+

i nst anceVar Gr oup
{String groupVar = ""; int i = 0; Map currGoup = new HashMap(); }
: cv: Col onNane {
groupVar = cv.getText();
i =groupVar. | engt h();
gr oupVar =gr oupVar . substring(0,i-1);

0g. out put G- oup( groupVar) ;

}
n: NAME {

0g. out put G oupMenber (n. get Text ());
}

i f (groups.contai nskey(groupVar)) {
Systemerr. println("Doubl e decl arai on of group "+groupVar);
System exit(0);
} else {
groups. put (groupVar, new Object());
if (allVars.containsKey(n.getText())){
i f (currGoup.containskKey(n.getText())){
Systemerr.println("Doubl e instance of character "+n.getText()+" in
group "+groupVar);
System exit(0);
}el se{
curr Group. put(n.getText(), new Object());

} else {
Systemerr.println("Character "+n.getText()+" is not defined and thus
cannot be inserted into the group "+groupVar);
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System exit(0);
}

(COWA n1: NAME {
0g. out put G oupMenber (nl. get Text ());
if (allVars.containsKey(nl.getText())){
i f (currGoup.contai nskey(nl.getText())){
Systemerr.println("Double instance of character "+nl.getText()+" in group
"+groupVar);
System exit(0);
}el se{
curr Group. put(nl.getText(), new hject());

} else {
Systemerr.println("Character "+nl.getText()+" is not defined and thus cannot be
inserted into the group "+groupVar);
System exit(0);

n*

scene ; " SCENE" NUMBER COLON n: NAME {
0g. out put Scene(n. get Text());
}  (stageAction)*

st ageActi on

{String actVar=""; String speech=""; int i=0; String firstChar=""; String |lastChar =
"; String charNane = null; }

t: Col onNare

{

char Nane=t . get Text () ;
i =char Name. | engt h() ;
char Nane=char Nane. substring(0,i-1);

if (!(allVars.contai nsKkey(charNane))) {
Systemerr.println("Character "+charNane+" is not defined");
System exit (0);

}

(act Var =char Act {firstChar=act Var.substring(0,1);
i = actVar.length();
| ast Char =act Var . substring(i-1);
if (firstChar.equals("("))

i f (speech.length()>0)
{

speech =
char Nane+", speaks, \""+speech+"\" , nul |, null,nul "
out put Acti on( speech);
speech = "";

act Var = act Var.substring(1,i-1);
act Var = char Nane+", "+act Var ;
out put Acti on(act Var) ;

}

speech=speech+act Var;

el se

})+
{if (speech.length()>0)

{

speech = char Nanme+", speaks, \""+speech+"\", null,null,null";
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out put Acti on(speech);

charAct returns [String charAct]
{ charAct="";} [/ init-action

char Act =acti on
| char Act =wor ds

words returns [String wordsString]
/1{ wordsString = new String(); puncMark = new String();} /1 init-action
{ wordsString=""; String punchMark=null;}

(t2: APCST { wordsString=wordsString+t2.getText(); })?
t:NAME { wordsString=wordsString+t.getText(); }

(puncMark = punc { wordsString=wordsString+punchMark; } )?
{ wordsString=wordsString+" "; }

authorName returns [String author]
{ author = new String(); } /1 init-action

nl: NAME { author=nl.getText()+" "; }

(n2: NAME { aut hor =aut hor +n2. get Text (); }

(d: DASH { aut hor=aut hor +d. get Text (); } n3: NAME { aut hor =aut hor +n3. get Text (); }
| p: PERI OD { aut hor =aut hor +p. get Text (); }

)? { author=author+" "; })*

punc returns [String puncString]
{ puncString = new String(); } /1 init-action

t1: PERI OD {puncString=t1l.getText();}

| t2: COWA {puncString=t2.getText();}

| t3: QUESTI ON {puncString=t3.getText();}
| t4: EXCLAM {puncString=t4.getText();}

| t5: SEM COLON {puncString=t5.getText();}

action returns [String action]
{action = ""; String addVar = null;}

: LEFTPAR {action = "(";}
(
addVar = speechVerb {action = acti on+taddVar;} addVar=speechAction {action
= action+","+addvar+",null,null";}
I
addvVar = verb {action = action+addVar;}
(addVar = actionl ND {action = action+",null,"+addVar;}
| addvar = actionDO {action action+","+addVar;}
| /* nothing */
)

(addVar =adverb {action = action+","+addVar;}
|/* nothing */{action = action+",null";}

)
RI GHTPAR {action = action+")";}



speechAction returns [String direct Speech]
{direct Speech = null; String directSpeech_add = null;}
. QUOTE di rect Speech=words (directSpeech_add=words {directSpeech =

di rect épeech+di rect Speech_add; })* QUOTE {direct Speech = "\""+direct Speech+"\"

actionlND returns [String actionl ND|
{actionIND=""; String p = null;}
: p=prep n: NAME {
acti onl ND=p+", " +n. get Text ();
if (!(allVars.contai nskey(n.getText()))){
Systemerr.println("Variable "+n.getText()+" is not defined");
System exit(0);
}
}

actionDO returns [String actionDO
{actionDO=""; String p = null;}
nl: NAME {
acti onDO=nl. get Text () ;

if (!(allVars.containskKey(nl.getText()))) {
Systemerr.println("Variable "+nl.getText()+" is not defined");
System exit(0);
}
} (p=prep n2: NAME {
acti onDO=acti onDO+", " +p+", " +n2. get Text () ;

if (!(allVars.containskey(n2.getText()))) {
Systemerr.println("Variable "+n2.getText()+" is not defined");
System exit(0);
}
}
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"5}

| /* nothing */ {actionDO=actionDO+", null,null";})

verb returns [String verb]

{verb = null;}

t1l: "speaks" {verb=tl.getText();}
| t2:"takes" {verb=t2.getText();}
| t3:"puts" {verb=t3.getText();}
| t4:"wal ks" {verb=t4.getText();}

| t5:"junps" {verb=t5.getText();}

| t6:"turns" {verb=t6.getText();}

| t7:"appears" {verb=t7.getText();}

| t8:"disappears” {verb=t8.getText();}
| t9:"sings" {verb=t9.getText();}

I

I :
t 10: "shout s" {verb=t 10. get Text();}

I

speechVerb returns [String speechVerb]
{speechVerb = null;}

t9:"sfngs" {speechVerb=t 9. get Text();}
| t10:"shouts" {speechVerb=t 10.get Text();}
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prep returns [String prep]
{prep = null;}

: "on" {prep="on";}| "in" {prep="in";}| "to" {prep="to";}| "center"”
{prep="center";}

adverb returns [String adverb]
{adverb = null;}

"qui ckly" {adverb = "quickly";}| "loudly" {adverb = "loudly";}| "quitly"
{adverb = "quitly";}

nanmeFile returns [String fileString]
{fileString = "";}

(sl:SLASH { fileString=fileString+sl.getText(); })?

(nl: NAME s2: SLASH { fileString=fileString+nl.getText()+s2.getText(); })*
n2: NAME { fileString=fileString+n2.getText();}

(p: PERIOD n3: NAME { fileString=fileString+p.getText()+n3.getText(); })?

bodyPar ans returns [String bodyParans]
{bodyParans = null; String bodyParans_add = null;}

bodyPar ans=hei ght COMVA
bodyPar ans_add=bui | d COMWA { bodyPar ans=bodyPar ans+", " +bodyPar anms_add+","; }
bodyPar ans_add=sex { bodyPar ans=bodyPar ans+bodyPar ans_add; }

//bodyPart returns [String bodyPart]

/1 {bodyPart = null}

/1 : bodyPart = "head" | bodyPart = "arm | bodyPart = "leg" | bodyPart = "torso"
1/ ;

scal eParanms returns [String scal e]
{scale = null;}

"large" {scale = "large";}| "nediunt {scale = "mediun';}| "small" {scale =
"smal | ";}

hei ght returns [String height]
{height = null;}
"tall" {height="tall";}| "nediunt {height="mediunt;}| "short" {height="short";}
build returns [String build]
{build = null;}
;'fat" {build="fat";}| "medium {build="nmediunm';}| "thin" {build="thin";}
sex returns [String sex]
{sex = null;}

;‘rral e" {sex = "male";} | "female" {sex = "female";}
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cl ass L extends Lexer;
/1 one-or-nore letters followed by a new ine
NUMBER: ('0" .. "9")+ ;

NANVE
S(aL.Z|I'A L)) (ta stz A LT 09 )
(':" { $setType(Col onNane); }
| /* nothing */
)

WS @ (" U\ f At )+ {$set Type(Token. SKIP); };

NL : ("\n'| "\r") {
new i ne();
$set Type( Token. SKI P) ;

}s

//IND : "\t' ;
/1 {$set Type( Token. SKIP);};

COLON:
PERI OD:
COWA: ', ";
QUESTION: ' ?';
Rl GHTPAR: ')’
LEFTPAR: ' (';
QUOTE: ""';
EXCLAM '!';
SEM COLON:
APCST: "'";
SLASH. '/’
DASH. ' -';
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package emuse.runtine. actions;

i nport java.util.Conparator;

i mport enuse. runtine. nodel . Acti on;

i nport enuse. runtine. nodel . Adver b;

i mport enuse. runtine. nodel . Preposition;
i nport enuse. runtine. nodel . St ageObj ect;

*

@ut hor VI ad Shchogol ev
@ut hor Mark Ayzensht at

/

Abstract Action. java
Apr 8, 2003

* % F % X X

*/

public abstract class AbstractAction inplenents Action {
bool ean firstTinme = true;
doubl e el apsed = 0;

public static final Conparator kRunOrderConparator =
new RunOr der Conpar at or () ;

protected int nRunOrder;

protected AbstractAction() {
nmRunOr der = O;
}

/**
* @ee enuse.runtine. nodel . Action#initialize(StageOhject, Preposition,
St ageObj ect, Adverb)
*/
public void initialize(
St ageObj ect i Subj ect,
oj ect i Directject,
Preposition iPrep,
St ageObj ect il ndirect Qj ect,
Adverb i Adverb) {
/1 do not hi ng

}
protected void onFirstStep() {
}
protected void onStep() {
}
/**
* @ee enuse.runtine. nodel . Acti on#step(int)
*
/

publi ¢ bool ean step(double secs) {
this. el apsed += secs;

if (firstTime) {
onFirstStep();
firstTime = fal se;

}

onStep();
return isbDone();

/**
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* @ee enuse.runtine. nodel . Acti on#i sDone()
*/
publi c bool ean isDone() {
return true;
}

/**
* Returns the "run order" nunber of this action. The run order dictates
* when the action will be run by the scene manager. A group of actions
* that should be run concurrently should be assigned the same run order.
*
* @eturn the "run order" nunber of this action
*/
public int getRunOrder() {

return mRunOrder;
}

public void setRunOrder(int iOder) {
mRunOrder = i Order;
}

private static class RunOrder Conparator inplenents Conparator {
public int conpare(Chject i0Ol, Object iQ2) {
Action al = (Action) i0OL;
Action a2 = (Action) iQ2;

return al. getRunOrder() - a2.getRunOrder();



package emruse. conpil er.javanodel ;

/**
*
*
*

*

*/

A typesafe enuneration for Java access nodifiers. Typesafe enum el enents
can be conpared using the <code>==</code> operator.

@ut hor Mark Ayzensht at

public class AccessModifier {

/** The <code>public</code> access nodifier. */
public static final AccessModifier kPublic =
new AccessMdifier("public");

/** The <code>private</code> access nodifier. */
public static final AccessModifier kPrivate =
new AccesshModi fier("private");

/** The <code>protect ed</code> access nodifier. */
public static final AccessModifier kProtected =
new AccessMdi fier("protected");

/** The defaul t/inplied/ package/friend access nodifier. */
public static final AccessModifier kDefault =
new AccessMdifier("");

private final String nKeyword;

private AccessMdifier(String i Keyword) {
nKeyword = i Keywor d;
}

/**
* Returns the <code>String</code> equival ent of this access nodifier.
*/
public String toString() {
return nKeyword;
}
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package emruse. runti ne. nodel ;

*

Desri bes an action that can be "played" in steps.

/

@ut hor Mark Ayzensht at
@ut hor VI ad Shchogol ev
@ut hor Kristina Hol st

EE I A

*/
public interface Action {
/**
* |nitializes this action for execution. |f <code>ilndirectChject</code> is
non-null, then <code>i Prep</code> nust also be non-null. Apart fromthat
requi rement, any of the argunents may be made null as needed.

*

*

*

* @aram i Subj ect the subject

* @aramiDirectObject the direct object

* @aramiPrep the preposition

* @aramilndirectObject the indirect object

* @aram i Adverb the adverb

*/

public void initialize(StageOhject iSubject, Cbject iDirectject,

Preposition i Prep, StageCbject ilndirectObject, Adverb i Adverb);

/**

* Tells the action to update the associ ated Stage(oject

* in response to novenent in tinme.

*

* @aram secs how much tinme to step over in seconds

* @eturn whether this action has conpleted

*/

public bool ean step(doubl e secs);

/**

* Returns the "run order" number of this action. The run order dictates
* when the action will be run by the scene manager. A group of actions
* that should be run concurrently should be assigned the same run order.
*

* @eturn the "run order" nunber of this action

*

/
public int getRunOrder();

public void set RunOrder(int iOder);
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package emruse. runti ne. nodel ;
i mport java.util.x*;

/**

* A typesafe enuneration for adverbs. Typesafe enum el ements
* can be safely tested for equality using the <code>==</code> operator.

*

* @ut hor Mark Ayzensht at

*/

public class Adverb {
private static Map kPrivateVal ues = new HashMap(7);
/** A collection of all values in this enum */
public static final Collection kVal ues;

[** Quickly. */
public static final Adverb kQuickly = new Adverb("quickly");

[** Slowy. */
public static final Adverb kSlowy = new Adverb("slow y");

/** Loudly. */
public static final Adverb kLoudly = new Adverb("loudly");

[** Quietly. */
public static final Adverb kQuietly = new Adverb("quietly");

static {
kVal ues = Col | ections. unnodi fi abl eCol | ecti on(kPrivat eVal ues. val ues());

}

private final String nVal ue;

private Adverb(String iValue) {
nmval ue = i Val ue;
kPrivat eVal ues. put (i Val ue, this);

}
/**
* Returns the <code>String</code> equival ent of this adverb.
*/
public String toString() {
return nVal ue;
}

/**
* Returns the <code>Adverb</code> constant equival ent of the given string.
*/
public static Adverb valueO (String i A) {
return (Adverb) kPrivateVal ues.get(iA);
}
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package emruse.runtine. ani m

i nport java.awt . BorderLayout;

i mport java.aw .Di nension;

i nport java.aw . Font;

i mport java.awt.event.*;

i nport java.awt . event. Conponent Adapt er;
i mport java.aw .event. Conponent Event;

i nport java.aw . event. Conponent Li st ener;
i mport java.aw .event. MuseAdapter;

i nport java.aw . event. MuseEvent;

i mport java.aw .event.W ndowAdapt er;

i nport java.aw .event. W ndowEvent;

i nport java.text. Deci nal Format;

i mport java.util.*;

i nport javax.sw ng. Ti ner;

i mport javax.swi ng. JFrane;
i mport javax.sw ng.JLabel;

i mport emuse. runti ne. nodel . Scr eenpl ay;

*

@wut hor VI ad
@ut hor Mark

/

Ani mat i onFrane. j ava
Mar 11, 2003
/
public class Animati onFrane extends JFrame inplenents ActionListener {
/1 the last kNunfFramesToEval franes will be evaluated in conmputing the FPS
private static final int kNunfFranesToEval = 1000;
private static final int kFPS = 50;
public static final D nmension kSize = new Di nensi on( 600, 600);

* % F X %k X X

/] for animation

int frameNunber = -1;
Timer tiner;

bool ean frozen = fal se;

/1l for frame rate conputation

Deci mal Format df = new Deci mal Format (" 0.0");
String rateStr = "";

private | ong nii meCf Last Step = O;

private | ong nmLast SecondTi ne;

private int mnLast SecondFranes;

private doubl e nLast SecondFPS = -1;

private | ong nLastFi veSecondsTi ne;

private int nlLastFi veSecondsFranes;

private doubl e mLast Fi veSecondsFPS = -1;

/1 component s
JLabel | abel;
Di spl ayPanel di spl ay;

private SceneManager sceneManager;
public static AnimationFrame forScreenpl ay(Screenplay play) {

SceneManager sm = new SceneManager (pl ay) ;
return new Ani mati onFrame(sm play.getTitle());

}

Ani mat i onFr ane( SceneManager sm String w ndowTitle) {



}

super (W ndowTi tl e);
t hi s. sceneManager = sm

int delay = (KkFPS > 0) ? (1000 / kFPS) : 100;

timer = new Timer(delay, this);
timer.setlnitial Delay(0);
timer. set Coal esce(true);

addW ndowLi st ener (new W ndowAdapter () {
public void wi ndow coni fi ed( WndowEvent e) {
st opAni mation();

}

public void w ndowDei coni fi ed(W ndowEvent e) {
start Ani mation();

}

public void w ndowC osi ng( W ndowEvent e) {
System exit(0);
}

1)

| abel = new JLabel ("Ready", JLabel .CENTER);
| abel . set Font (new Font (" Courier", Font.BOLD, 14));
| abel . addMouselLi st ener (new MouseAdapter () {
public void nousePressed(MouseEvent e) {
if (frozen) {
frozen = fal se;

nmLast SecondTime = SystemcurrentTimeM | i s();
nmLast Fi veSecondsTi ne = nliast SecondTi ne;

nLast SecondFr anes = franmeNunber;

nLast Fi veSecondsFranes = franmeNunber;

start Ani mation();
} else {

frozen = true;

st opAni mation();

1)
di spl ay = new Di spl ayPanel (s ;

get Cont ent Pane() . add(| abel , Border Layout. SOUTH) ;
get Cont ent Pane() . add(di spl ay, BorderLayout. CENTER);

di spl ay. set PreferredSi ze(kSi ze);
pack();

set Resi zabl e(fal se);
setVisible(true);

/1 Can be invoked by any thread (since tiner is thread-safe).
public void startAnimtion() {

}

if (!frozen) {
timer.start();
}

// Can be invoked by any thread (since tiner is thread-safe).
public void stopAnimation() {

}

timer.stop();

eMuse 46



eMuse 47

public void actionPerforned(ActionEvent e) {
ani mat eFrame() ;
}

public void animateFrame() {
if (nili meCf Last Step == 0) {
nili meCf Last Step = SystemcurrentTimeM | i s();

nmLast SecondTi me = nili neCxf Last St ep;
nLast SecondFranmes = O;

nmLast Fi veSecondsTi ne = nili meCf Last St ep
nLast Fi veSecondsFranes = 0;

return;

}

long tine = SystemcurrentTineMI1is();
doubl e delta = (double) (tine - nili meCf Last Step);

if (time - mLast SecondTi me >= 1000) ({
/1 update |ast-second FPS
nmLast SecondFPS =
(frameNunmber - nlLast SecondFranes) * 1000d / (tine -
nmLast SecondTi ne) ;
nLast SecondTi nme = tine;
nLast SecondFr anes = franmeNunber;

}

if (tinme - mLastFiveSecondsTi me >= 5000) {
/1 update |ast-5-seconds FPS
mLast Fi veSecondsFPS =
(frameNunmber - mlLast Fi veSecondsFr anes)
* 1000d
/ (time - nLastFiveSecondsTine);
nmLast Fi veSecondsTime = ti ne;
nmLast Fi veSecondsFr anes = frameNunber;

}

// Advance the ani mation frane.
f rameNunber ++

StringBuffer fpsText = new StringBuffer(50);

f psText . append(" Franes: ").append(franeNunber). append(
", FPS (last 1 sec): ");

i f (mLast SecondFPS >= 0) {
f psText . append(df. f or mat (nmLast SecondFPS)) ;

} else {
f psText. append("--");

}

f psText . append(", FPS (last 5 secs): ");
i f (mLastFi veSecondsFPS >= 0) {
f psText . append(df. format (nmLast Fi veSecondsFPS)) ;
} else {
f psText. append("--");
}

| abel . set Text (f psText.toString());

/* if conplete, stop animation */
i f (sceneManager.step(delta))
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st opAni mation();
nli meCf Last Step = ti ne;

di spl ay. repaint ();
}

public Di mensi on getDi splaySize() {
return display.getSize();
}
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package emruse.runtine. ani m

i nport enuse. runti ne. nodel . *;
//inport emuse.runtime.actions.*;

/**
* @ut hor vl ad
*
*
*/
public class Animator {

/**

* Displays animati on of the given screenpl ay

*

* @arami Pl ay t he nodel of the screenplay
*

/
public void ani mate(Screenplay iPlay) {

}

public static void main(String args[]) {
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package emuse.runtine. actions;
i nport enuse. runti ne. nodel . *;

public class AppearsAction extends AbstractAction inplenments Action

{
St ageOhj ect so, target;
bool ean done = fal se;

publ i c AppearsAction() {

}

publi ¢ AppearsAction(StageOoject so, StageCbject target) {
initialize(so, null, null, target, null);

}

public void initialize(StageOhject iSubject, Cbject iDirectject,
Preposition i Prep, StageObject ilndirectObject, Adverb i Adverb) ({
so = i Subj ect;
target = ilndirectCbject;
}

/* (non-Javadoc)
* @ee enuse.runtine.actions. Abstract Acti on#i sDone()
*/
publi c bool ean isDone() {
return done;
}

/* (non-Javadoc)
* @ee enuse.runtine.actions. Abstract Acti on#onFirstStep()

*/
protected void onFirstStep() {
if (target == null) {
St age. get I nst ance() . addDescendent (so0) ;
} else {
t ar get . addDescendent (so0);
}
done = true;
}



package emnuse. conpil er.javanodel
i mport java.util.x*;

/**
* A bl ock-style (slash-star/star-slash) Java conment.
*
* @ut hor Mark Ayzensht at
*/
public class Bl ockComment extends Conment {
public Bl ockConment (String i Text) {
super();
bui | dLi nesFronText (1 i nesFor Text (i Text));

}
public Bl ockConment (String[] iLines) {
super();
bui | dLi nesFroniText (Arrays. asLi st (i Li nes));
}
private void buil dLi nesFronrext (Li st iLines) {
int nunlines = iLines.size();
nLi nes = new String[ nunli nes + 2];
nLines[0] = "/*";
for (int i = 0; i < nunLines; i++) {
mLines[i + 1] =" * " + iLines.get(i);
nLi nes[ nunLines + 1] =" */";
}
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/*
* Created on Apr 10, 2003

*
*/
package emruse.runtine. ani m

i nport java.aw .i nage. Buf f er edl nage;

i nport enuse. runtine. nodel . St ageObj ect;

/**
* Represents either body part supported by an inage, or
* by a series of shapes

@wut hor VI adi sl av

E I

/

public class BodyPart {

private final bool ean islmage;
protected StageObject so;

public BodyPart () {
this.islmge = fal se;
}

publ i c BodyPart (St ageObj ect object) {
this.islmge = fal se;
this.so = object;

}

publi ¢ BodyPart (Bufferedl mage bi) {
this.islmge = true;
/1 todo: create | mageChj ect out of Bufferedl nage

}

public Stage(hject toStageOhject() {
return so;

}
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package emruse. runti ne. nodel ;

i mport java.util.x*;

/**
* A typesafe enuneration for builds. Typesafe enum el ements
* can be safely tested for equality using the <code>==</code> operator.
*
* @ut hor Mark Ayzensht at
*/
public class Build {
private static Map kPrivateVal ues = new HashMap(7);
/** A collection of all values in this enum */
public static final Collection kVal ues;

[** Thin. */
public static final Build kThin = new Build("thin");

[** Medium */
public static final Build kMedi um = new Buil d(" nmedi unt');

[** Fat. */
public static final Build kFat = new Build("fat");

static {
kVal ues = Col |l ections. unnodi fi abl eCol | ecti on(kPrivat eVal ues. val ues());

}

private final String nVal ue;

private Build(String iValue) {
mval ue = i Val ue;
kPri vat eVal ues. put (i Val ue, this);

}
/**
* Returns the <code>String</code> equival ent of this build.
*/
public String toString() {
return nval ue;
}

/**
* Returns the <code>Buil d</code> constant equival ent of the given string.
*/
public static Build valueO(String iB) {
return (Build) kPrivateVal ues. get(iB);
}
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package emruse. runti ne. nodel ;

i nport java.aw.?*;

i mport java.aw . Col or;

i nport java.awt. G aphi cs2Db;

i mport java.aw . Shape;

i nport java.awt.geom El | i pse2D;

i mport java.awt .geom RoundRect angl e2D;
i nport java.aw .i nage. Buf f er edl nage;

i nport com sun.rsasign.i;

i nport enuse.runtine.ani m | mageChj ect ;
i nport enuse. runtine. ani m Knob;
i mport emuse. runtine.ani m Pi vot edShape;

/**

* @ut hor Mark Ayzensht at

* @ut hor VI ad Shchogol ev

*/

public class Character extends StageObject {
private Char Type ntChar Type;

private double
bodyHei ght ,
bodyW dt h,
headDi anet er,
armi,
ar mi\y
| egl,
| egW

public final Knob
neck = new Knob(),
| Shoul der = new Knob(1, 0),
r Shoul der = new Knob(-1, 0),
| El bow = new Knob(),
r El bow = new Knob(-1, 0),
| Leg = new Knob(),
rLeg = new Knob(),
| Knee = new Knob(),
r Knee = new Knob();

Stagebj ect leftArm rightArm
St ageObj ect | eftlLeg, rightlLeg;
St ageCbj ect head, body;

public Character() {
this(0,0,null);
this. nOnSt age = fal se;
}

public Character(double x, double y, String s) {}

public void set Char Type(Char Type type) {
nChar Type = type;

Gender gender = type.getGender();

i f (gender == Gender.kMale) {
bodyW dt h = 100;

} else {
bodyW dt h = 80;



}

bodyHei ght = 200;
headDi aneter = 100;

arnL = 100;
armW = 20;
| egL = 100;
| egW = 30;

Hei ght hei ght = type. getHeight();

i f (height == Height.kShort) {
bodyHei ght *= 0. 7;
armL *= 0.7,
legL *= 0.7;

} else if (height == Height.kTall) {
bodyHei ght *= 1. 3;
arnL *= 1.3;
legL *= 1.3;

}

Build build = type.getBuild();

if (build == Build.kThin) {
bodyWdth *= 0.7;
armNV*= 0.7,
|l egW*= 0.7;

} else if (build == Build. kFat) {
bodyWdth *= 1. 3;
armhV*= 1. 3;
legW*= 1.3;

}

/1 temporary
scal e. set Val ue(0.5);

Buf f eredl mage face = type. get Headl mage();

/1 set up body parts

if (face '= null) {
head = new | magehj ect (f ace);
} else {

head = creat eHead( headDi aneter, neck);

}

body = creat eBody(bodyW dt h, bodyHei ght, gender);

| eft Arm = createlLinb(arnW arni, | Shoul der, |El bow, Color.PlNK);
ri ght Arm = createLi nb(armW arnL, rShoul der, rEl bow, Color.PlNK);
|l eftLeg = createLinb(legW leglL, |ILeg, |Knee, Color.BLACK);
rightLeg = createLinb(l egW |egl, rLeg, rKnee, Col or.BLACK);

addDescendent ( body) ;

body. addDescendent ( head) ;
body. addDescendent (1 eft Arn);
body. addDescendent (ri ght Arm);
body. addDescendent (| ef t Leg) ;
body. addDescendent (ri ght Leg);

| ef t Arm set Pi vot (-bodyWdth/2 - 10, -bodyHeight/2 + 10);
ri ght Arm set Pi vot (bodyW dth/2 + 10, -bodyHeight/2 + 10);

| ef t Leg. set Pi vot (-bodyWdth/2 + 10, bodyHeight/2 + 10);
ri ghtLeg. set Pi vot (bodyW dth/2 - 10, bodyHeight/2 + 10);

head. set Pi vot (0. 0, -bodyHeight/2 + 10);
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wover 2,

c)

/11 Shoul der . set Val ue(1);
/11 El bow. set Val ue(1);
/1 r Shoul der . set Val ue(1);
[/ rEl bow. set Val ue(1);

mMN dth = bodyWdth + 2 * arnmW
nHei ght = bodyHei ght + 4 * | eglL;

body. yLoc. set Val ue( - mHei ght/ 2);
}

protected voi d drawlbj ect (G aphi cs2D g2) {
/1 TODO draw nane tag
}

private PivotedShape creat eHead(doubl e di am Knob knob) {
/1 head is drawn on "top" of the head pivot point

Shape shape = new El | i pse2D. Doubl e(-di am 2, -diam diam dian;

Col or col or = Col or. PI NK;

Pi vot edShape ps = new Pi vot edShape(shape, color);
ps. set Knob( knob) ;

return ps;

}

private PivotedShape creat eBody(double w, double h, Gender iGender) {
if (i Gender == Gender. kMl e) {
/1 the body is centered at the body pivot
Shape shape = new RoundRect angl e2D. Doubl e(
-w 2, -h/2, w, h, 10, 10);
Col or col or = Col or. BLUE;
return new Pi vot edShape(shape, color);

}

// female

int wOver 2 [ 2
!/ 2;

int hOver2

(int)
(int)

w
h

Shape shape = new Pol ygon(
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new int[] {-wOver2, wOver2, wOver2, wOver2 + wOver2, -wOver2 -

-wOver 2},
new int[] {-hOver2, -hOver2, 0, hOver2, hCver2, 0}, 6);
Col or col or = Col or. MAGENTA;
return new Pi vot edShape(shape, color);

}

private PivotedShape createlLinb(double w, double h, Knob knob, Knob bend, Col or

{
Pi vot edShape | owerPart = new Pi vot edShape(-w/ 2, 0d, w, h, c);
| ower Part. setPivot (0, h-w 2);
| ower Part. set Knob(bend);

Pi vot edShape ps = new Pi vot edShape(

new RoundRect angl e2D. Doubl e(-w 2, -w 2, w, h, w2, w?2),
ps. set Knob( knob) ;
ps. addDescendent (| ower Part);

return ps;

/**

c);
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* Returns the body.
* @eturn Body
*/
public Stage(hject getBody() {
return body;
}

/**

* Returns the head.

* @eturn Head

*/

public Stage(hject getHead() {
return head;

}

/**

* @eturn CharType

*/

publi c Char Type get Char Type() {
return ntChar Type;

}



package emruse. runti ne. nodel ;

i nport java.aw .i nage. Buf f er edl nage;

/**

* A character type.

*

* @ut hor Mark Ayzensht at

*/

public class CharType {
private Bufferedl nage nHeadl nage;
private Bufferedl mage mArm nmage;
private Bufferedl nage niegl nage;

private Bufferedl nage nilor sol mage;

private Gender ntender;
private Hei ght nHeight;
private Build nBuil d;

public bool ean isStickFigure() {

return (nHeadl nage == null
|| nlLegl mage == null
}
/**
* @eturn
*/

publ i ¢ Bufferedl mage get Arm nage() {
return mArm nage;

}

/**

* @eturn

*/

public Build getBuild() {

return nBuil d;
}

/**

* @eturn

*/

public Gender getGender() {

return mGender;
}

/**

* @eturn

*/

publ i c Bufferedl mage getHeadl mage() ({
return nHeadl nage;

}

/**

* @eturn

*/

public Height getHeight() {
return nHei ght;

}

/**

* @eturn

*/

publ i ¢ Bufferedl mage getLegl mage() {
return niegl mage;

mAr m mage ==
mror sol mage

nul |

nul I');
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}
/**
* @eturn
*/
publ i ¢ Bufferedl mage get Torsol mage() {
return nfor sol nage;

}
/**
* @aramil mage
*/
public void set Arm nage(Bufferedl nage il mage) ({
mAr m nege = i | nage;
}
/**
* @aramiBuild
*/

public void setBuild(Build iBuild) {
mBuild = iBuild;
}

/**
* @aram i Gender
*/
public void set Gender (Gender i Gender) {
nCender = i Gender;

}
/**
* @aramil mage
*/
public void set Headl mage(Buf f er edl mage il mage) {
nHeadl mage = il mage;
}
/**
* @aram i Hei ght
*/

public void set Hei ght (Hei ght i Height) {
nHei ght = i Hei ght;

}
/**
* @aramil mge
*/
public void setlLegl mage(Bufferedl mage il mage) {
nLegl mage = il nage;
}
/**
* @aramil mage
*/
public void setTorsol mage(Buf f eredl nage il mage) {
niror sol mage = il mage;
}

}
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package emruse. conpil er.javanodel ;

i mport java.util.x*;

/**
* A Java cl ass.
*
* @ut hor Mark Ayzensht at
*/
public class O ass inplenents Conmentable, HasMdifiers {
private String mNane;
private List nCl asses;
private List mvethods;
private List nFields;
private Conmment mCommrent ;
private AccessMdifier mAccess;
private Set mM schMdifiers;
private String nExtended;
private List m npl enmented;

public Cdass() {
nCl asses = new ArrayList();
mvet hods = new ArraylList();
nFields = new ArrayList();
m npl enented = new ArrayList();
nM scModi fiers = new HashSet () ;
mAccess = AccessModifier. kDefaul t;

public void setNane(String i Nanme) {
mName = i Nane;

public void set Corment (Conment iC) {
mComrent = i C,

}

public void set AccessModi fier(AccessWodifier iAccess) {
mAccess = i Access;

}

public void set ExtendedC ass(String i Superclass) {
nExt ended = i Supercl ass;

public void addC ass(Class i C) {
nCl asses. add(i C);

public void addMet hod(Method i M {
nmvet hods. add(i M ;

public void addField(Field i F) {
nFi el ds. add(i F);

public void addl npl enentedl nterface(String ilnterface) {
m npl enent ed. add(i I nterface);

public void addModifier(MschMdifier iMdifier) {
nM scModi fi ers. add(i Modi fier);



publ i

publ i

publ i

publ i

publ i

publ i

publ i

publ i

publ i

C

C

C

C

C

Cc

C

Cc

C

String getName() {
return niNane;

AccessModi fier get AccessMdifier() {
return nmAccess;

Set get Modifiers() {

return Col |l ections. unnodifiabl eSet (nM scModifiers);

Li st getd asses() {
return Col |l ections. unnodifiabl eLi st (nCl asses);

Comment get Conment () {
return nConment;

String get Ext endedd ass() {
return nmExt ended,;

Li st getFields() {
return Col |l ections. unnodifiabl eLi st (nFi el ds);

Li st getlnpl ement edl nterfaces() {
return m npl enent ed;

Li st get Met hods() {
return Col |l ections. unnodifiabl eLi st (nvet hods) ;
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package emruse. conpil er.javanodel ;

i mport java.util.x*;

/**

* Represents a Java comment.

*

* @ut hor Mark Ayzensht at

*/

public abstract class Coment {
protected String[] nLines;

protected Comment () {
}

public String[] getLines() {
return nlLi nes;
}

public String toString() {
String[] lines = getLines();
StringBuffer sb = new StringBuffer(80 * lines.length);

for (int i =0; i <lines.length; i++) {
sb. append(lines[i]).append('\n");
}

return sb.toString():
}

protected List linesForText(String i Text) {
StringTokeni zer st = new StringTokenizer (i Text, "\n\r\f");
Li st lines = new ArraylList();
whil e (st. hasMoreTokens()) {
I i nes. add(st. next Token());
}

return |ines;
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package emruse. conpil er.javanodel ;

/**
* @ut hor Mark Ayzensht at
*/
public interface Comentable {
public void set Coment (Comment iC);
publ i c Comment get Comment ();

}



package emruse. conpiler.antlr;
i mport java.io.*;

/**
* @ut hor Mark Ayzensht at
*
/
public class Compiler {
public static void main(String[] args) {
if (args.length < 1) {
Systemerr.println("Usage: java Conpiler <input file>");
return;

}

try {
long start = SystemcurrentTimeMI1lis();

L | exer = new L(new Dat al nput Stream new Fil el nput Strean(args[0])));

P parser = new P(l exer);

par ser. set Sour ceFi | ePat h(args[0]);
parser.startRul e();

long end = SystemcurrentTimeM 1 lis();

Systemout.println("\"" + args[0] + "\" conpiled in " +
((end - start)/(float)1000) + " seconds.");

} catch (Exception e) {
Systemerr.printin("Error: " + e);
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package emruse.runtine. ani m

i nport javax.swi ng. JPanel ;
i mport java.awt.?*;
i nport java.awt.inage.*;

/**

* @ut hor vl ad
*

* Di spl ayPanel . j ava
* Mar 11, 2003
*/
public class DisplayPanel extends JPanel {
private Vol atil el mage vl ny;
private SceneManager sceneManager;

Di spl ayPanel ( SceneManager sm {
super () ;

t hi s. sceneManager = sm
set Backgr ound( Col or. WHI TE) ;

}
public void clear() {

get Graphics().clearRect (0, 0, getWdth(), getHeight());
}

public void paint Conponent (G aphics g) {
super . pai nt Conponent (g) ;

if (ving == null) {
creat eBackBuffer();

}
draw(g) ;
}
private void drawm Graphics g) {
do {
// Test if image is lost and restore it.
Graphi csConfiguration gc = this.getG aphicsConfiguration();
int val Code = vlng.validate(gc);
/1 No need to check for | MAGE_RESTORED since we are
/1 going to re-render the image anyway.
if (val Code == Vol ati | el mage. | MAGE_| NCOVPATI BLE) {
creat eBackBuf fer();
}
/'l Render to the I mage
render Frame() ;
/! Render image to screen.
g.drawi mage(ving, 0, 0, this);
/1 Test if content is |ost
} while (vlng.contentsLost());
}

private void createBackBuffer() {

Graphi csConfiguration gc = get G aphi csConfiguration();
vlinmg = gc. createConpati bl eVol atil el mage(get Wdth(),

}

private void renderFrame() {

get Hei ght () );
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Graphics g = vlng. get Graphics();

g.clearRect (0, 0, getWdth(), getHeight());
sceneManager . dr awScene( g) ;
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package emnuse;

/**
* Represents a general or unspecified exception in the eMuse runtinme or
* conpiler.
*
* @ut hor Mark Ayzensht at
*/
public class EnuseException extends Exception {
publi ¢ EmuseException() {
super () ;
}

publi ¢ EnmuseException(String i Message) {
super (i Message) ;

publi ¢ EnmuseException(String i Message, Throwabl e i Cause) {
super (i Message, i Cause);
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package emruse. conpil er.javanodel ;

i mport java.util.x*;

/**
* A Java field.
*
* @ut hor Mark Ayzensht at
*/
public class Field inplenents Conmentable, HasMdifiers {
private Coment mConment;
private String nilype;
private String mNane;
private Set nmM schModifiers;
private AccessMdifier mAccess;

public Field(String i Type, String i Nanme) {
this();
set Type(i Type);
set Nane(i Nane) ;

}

public Field() {
mAccess = AccessModifier. kDefault;
nmM scModi fiers = new HashSet () ;

}

public void set Conment (Conment iC) {
mComrent = i C,

}

public Comment get Corment () {
return nConment;

}

public void setType(String i Type) {
nfype = i Type;

public String getType() {
return mlype,

}

public void setNane(String i Name) {
mNane = i Nang;
}

public String getName() {
return niNane;

}

public void set AccessModi fier(AccesshWodifier iAccess) {
mAccess = i Access;
}

public AccessMdifier getAccesshdifier() {
return mAccess;
}

public void addModifier(Mschdifier iMdifier) {
nM scModi fi ers. add(i Modi fier);
}
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public Set getMdifiers() {
return Col |l ections. unnodifiabl eSet (nM scModifiers);
}
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package emruse. runti ne. nodel ;
i mport java.util.x*;

/**

* A typesafe enuneration for genders. Typesafe enum el ements
* can be safely tested for equality using the <code>==</code> operator.
*
* @ut hor Mark Ayzensht at
*/
public class Gender {
private static Map kPrivateVal ues = new HashMap(7);
/** A collection of all values in this enum */
public static final Collection kVal ues;

[** Male. */
public static final Gender kMal e = new Gender("male");

/** Female. */
public static final Gender kFenmle = new Gender("female");

static {
kVal ues = Col | ections. unnodi fi abl eCol | ecti on(kPrivat eVal ues. val ues());

}

private final String nVal ue;

private Gender(String iValue) {
mval ue = i Val ue;
kPrivat eVal ues. put (i Val ue, this);

}

/**
* Returns the <code>String</code> equival ent of this gender.
*/
public String toString() {
return nwval ue;
}

/**
* Returns the <code>Gender</code> constant equival ent of the given string.
*/
public static Gender valueO(String i § {
return (Gender) kPrivateValues.get(iQ;
}
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package emruse. runti ne. nodel ;

/**
* @ut hor Mark Ayzensht at
*/
public class Goup {
private String mNane;
private StageCbject[] mvenbers;

public String getName() {
return nmNane;
}

public void setNane(String nanme) {
mNane = nane;
}

public StageChject[] getMenbers() {
return mvenbers;
}

public void set Menbers(StageQbject[] menbers) ({
mvenbers = nenbers;
}
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package emruse. conpil er.javanodel ;

i mport java.util.Set;

/**
* @ut hor Mark Ayzensht at
*/
public interface HasModifiers {
public void set AccessMWodi fier(AccessModifier iAccess);

public AccessMdifier getAccesshdifier();
public void addModifier(M schodifier iMdifier);

public Set getMdifiers();
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package emruse. runti ne. nodel ;

i mport java.util.x*;

/**
* A typesafe enuneration for heights. Typesafe enum el ements
* can be safely tested for equality using the <code>==</code> operator.
*
* @ut hor Mark Ayzensht at
*/
public class Height {
private static Map kPrivateVal ues = new HashMap(7);
/** A collection of all values in this enum */
public static final Collection kVal ues;

/[** Short. */
public static final Height kShort = new Height("short");

[** Medium */
public static final Height kMedi um = new Hei ght (" nmedi uni);

[** Tall. */
public static final Height kTall = new Height("tall");
static {

kVal ues = Col | ections. unnodi fi abl eCol | ecti on(kPrivat eVal ues. val ues());

}

private final String nVal ue;

private Height(String iValue) {
mval ue = i Val ue;
kPrivat eVal ues. put (i Val ue, this);

}
/**
* Returns the <code>String</code> equival ent of this height.
*/
public String toString() {
return nval ue;
}

/**
* Returns the <code>Hei ght </ code> constant equival ent of the given string.
*/
public static Height valueO(String iH {
return (Height) kPrivateValues.get(iH);
}



eMuse 74

/*
* Created on Apr 15, 2003
*/
package emruse.runtime. ani m

i mport java.awt .G aphi cs2Db;
i nport java.aw .inage. Buf f er edl nage;
i mport java.io.| CException;

i mport enuse. EnuseExcepti on;
i nport enuse. Resour ceManager ;
i mport emuse. runtine. nodel . St ageQbj ect ;

/**
* @ut hor VI adi sl av
*/
public class | nageObj ect extends StageCbject {

Buf f er edl mage nl mage;

public I mageoject(String file) throws | OException {

try {
m mage Resour ceManager . get | nst ance() . get | mage(file);
mA dt h m mage. get Wdt h() ;
nHei ght = m nmage. get Hei ght () ;

} catch (EnuseException e) {
Systemout. println(e);
e.printStackTrace();
Systemexit(1);

}

public | mageoj ect (Buf f eredl mage bi ng) {
m mage = bi ny;
MmN dth = m mage. get Wdt h();
nHei ght = m nage. get Hei ght () ;

}

/* (non-Javadoc)
* @ee enuse.runtine. nodel . St ageCbj ect #dr awCbj ect (j ava. awt . G aphi cs2D)
*/
protected void drawthj ect (G aphics2D g) {
g.drawli mage(m mage, null, (int)-nmWdth/2, (int)-nHeight);
}



eMuse 75

package emnuse. conpil er.javanodel

i mport java.util.x*;

/**
* A Javadoc-style (slash-star-star/star-slash) Java conment.
*
* @ut hor Mark Ayzensht at
*/
public class JavadocComrent extends Coment {
public JavadocComent (String i Text) {
super();
bui | dLi nesFronText (1 i nesFor Text (i Text));

}
publi ¢ JavadocComent (String[] iLines) {
super () ;
bui | dLi nesFr onText (Arrays. asLi st (i Li nes));
}
private void buil dLi nesFronirext (Li st iLines) {
int nuniines = iLines.size();
nLi nes = new String[nuni nes + 2];
nmLines[0] = "/**";
for (int i = 0; i < nunLines; i++) {
nmLines[i + 1] =" * " + iLines.get(i);
nLi nes[ nunLines + 1] =" */";
}
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package emruse. conpil er;

i mport java.io.*;

i mport java.util.*;

i nport enuse. EnuseExcepti on;

i mport emuse. StringWils;

i nport enuse. conpil er.javanodel . *;

i mport emuse. conpil er.javanodel . d ass;

~
*

EE T

~

<p>

An out put generator that generates Java source code output for the eMise
runtime library.

</ p>

@ut hor Mark Ayzensht at

public class JavaQut put Generator inplenments QutputGenerator {
private String nut put Cl assNane;
private JavaSource nSource;
private C ass nCl ass;
private String nilitle;
private List mAuthors;

private int mNext RunCrder;
private Map nCTNanes;
private Map nPTNanes;
private Map nSet Nanes;
private Map nCNanes;
private Map nPNanes;
private Map nGNanes;
private List nfScenes;
private CT ntCurCT;
private PT nCur PT;
private Set mnCur Set;
private G nCurG
private S nCurs;

publ i c JavaQut put Generator (String i SourceFil ePath) {

if (iSourceFilePath == null || iSourceFilePath.equals("")) {
nmQut put G assNane = " Screenpl ayQut put”;
} else {

File f = new Fil e(i SourceFil ePath);
String fileNanme = f.get Nanme();
if (iSourceFilePath.equals("")) {
nmOut put G assNane = " Screenpl ayQut put”;
} else {
nmOut put Cl assNane =
StringUtils. screenpl ayQut put Gl assName(fil eNane) ;

}

m\ext RunOr der = O;
}
/**
* Begi ns generating output. This method nust be called to initialize this
* out put generator before any <code>out put XXX() </ code> net hods are call ed.
*/
public void startQutput() {

nCTNanes = new HashMap();

nPTNames = new HashMap();

nSet Nanes = new HashMap();
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nCNames = new HashMap();
nPNames = new HashMap();
nGNames = new HashMap() ;
nScenes = new Arrayli st (20);
mCur CT = nul | ;

nCur PT = nul | ;

mCur Set = nul | ;

nCurG = nul | ;

mcurS = nul | ;

nritle = "",;

mAut hors = new ArrayList();

nSour ce = new JavaSource();

nSour ce. set Comment (new Bl ockComent (new String[] {
"This source file was automatically generated by eMise. ",
"Do not nodify."

1))

nSour ce. addl nport ("java.util.*");

nSour ce. addl nport ("enuse. *");

nSour ce. addl nport (" enmuse. runti nme. actions. *");

nSour ce. addl nport ("enuse. runtinme.anim*");

nSour ce. addl nport (" enmuse. runti me. nodel . *");

nSour ce. addl nport ("enuse. runti ne. nodel . Character");

nCl ass = new d ass();

nCl ass. set AccesshMbdi fi er (AccessMdi fier. kPublic);

nCl ass. addMvbdi fi er (M scModi fi er. kFinal);

nCl ass. set Comment (new JavadocComent (" Gener at ed screenplay class."));

nCl ass. set Name( mCut put Cl assNane) ;
nSour ce. addCl ass(nCl ass) ;

Field f = new Field();

f.set AccessMbdi fier(Accesshodifier.kPrivate);
f.set Type("Screenpl ay");

f.set Name(" n5cr eenpl ay") ;

nCl ass. addFi el d(f);

/1 make the main() method

Met hod nain = Met hod. newivai nMet hod() ;

mai n. addBodyLi ne("new " + nQut put d assNanme + "();");
nCl ass. addMet hod( nai n) ;

/1 make the constructor

Met hod cons = new Met hod();

cons. set AccessModi fi er (AccessModi fier. kPublic);

cons. set Name( nQut put G assNane) ;

cons. set Comment (new JavadocComment (" Creates the screenplay state and
hands it off to a scene nanager."));

nCl ass. addMet hod(cons) ;

cons. addBodyLi ne("try {");

cons. i ndent ();

cons. addBodyLi ne(" nScreenpl ay = new Screenplay();");
cons. addBodyLi ne("");
cons. addBodyLi ne("set Ti t| eAndAut hors();");
cons. addBodyLi ne("");
cons. addBodyLi ne("defi neChar Types();");
cons. addBodyLi ne("defi nePropTypes();");
cons. addBodyLi ne("defi neSettings();");
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cons. addBodyLi ne("defi neCharacters();");
cons. addBodyLi ne("defi neProps();");
cons. addBodyLi ne("defi neG oups();");
cons. addBodyLi ne("defi neScenes();");
cons. addBodyLi ne("");
cons. addBodyLi ne(" Ani mati onFrane ani mator =
Ani mat i onFr ane. f or Scr eenpl ay( nScr eenpl ay) ;") ;
cons. addBodyLi ne("ani mator. start Ani mation();");
cons. outdent () ;
cons. addBodyLi ne("} catch (EnuseException ex) {");
cons. i ndent ();
cons. addBodyLi ne("ex. print StackTrace();");
cons. outdent () ;
cons. addBodyLi ne("}");

}
/**

* Qutputs the title of the screenpl ay.
*
* @aramiTitle the title
*/
public void outputTitle(String iTitle) {
nlitle = iTitle;
}

/**

* Qutputs an author of the screenplay. This nmethod may be called nore than
* once if the screenplay has nore than one aut hor.
*
* @aram i Aut hor an aut hor
*/
public void outputAuthor(String i Author) {
mAut hor s. add(i Aut hor) ;
}

/**

* Begins to output a CharType.

*
* @aramilLabel the |abel used to identify the CharType
*/
public void output Char Type(String iLabel) {
CT ct = new CT();
ct.nmvar = "ct" + nCTNanes. si ze();
mCur CT = ct;

nCTNanes. put (i Label, ct);
}

/**

* Qutputs a Char Type head paraneter.

*

* @aramilmgeFile the image file

*

/

public void output Char TypeHead(String il mageFile) {
nCur CT. nHead = i | nageFil g;

}

/**

* Qutputs a Char Type arm paraneter.

*

* @aramilmgeFile the image file
*/
public void out put Char TypeArn(String ilnageFile) {
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nCur CT. mMArm = i | mageFi | e;
}

/**

* Qutputs a CharType | eg paraneter.

*

* @aramilmgeFile the image file

*/
public void out put Char TypeLeg(String ilnageFile) {
nCur CT. nLeg = il mageFil e;
}
/**

* Qutputs a Char Type torso paraneter.

*

* @aramilmgeFile the image file

*/
public void out put Char TypeTorso(String il nmageFile) {
nCur CT. nifforso = il mageFi | e;
}
/**
* Qutputs the CharType body paraneters.
*/

public void out put Char TypeBody(String i Gender, String iHeight,
String iBuild) {
mCur CT. nGender = i Gender;
nCur CT. nHei ght = i Hei ght;
mCur CT. nBui Il d = i Buil d;
}

/**
* Begins to output a PropType.
*
* @aramilLabel the |abel used to identify the PropType
*/
public void outputPropType(String ilLabel) {
PT pt = new PT();
pt.nmvar = "pt" + nPTNanes. si ze();
mCur PT = pt;

nPTNanes. put (i Label, pt);
}

/**

* Qutputs a PropType inmge paraneter.
*

* @aramilmgeFile the image file

*/
public void outputPropTypel mage(String il mageFile) {
nCur PT. ml mage = il mageFi | e;
}
/**

* Qutputs a PropType scal e paraneter.
*
* @aramilmgeFile the scale
*/
public void out put PropTypeScal e(String i Scale) {
mCur PT. nScal e = i Scal e;
}

/**
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* Qutputs a setting.
*
* @aramilabel the label used to identify the setting
*
/
public void outputSetting(String ilLabel) {
Set s = new Set();

s.nVar = "set" + nBetNanes. size();
mCur Set = s;
nSet Nanes. put (i Label , s);

}

/**

* Qutputs the inage field of a setting.

*

* @aramilmgeFile the image file

*/
public void outputSettinglmage(String il mageFile) {
nCur Set . m mage = il mageFil e;
}
/**

* Qutputs the sound field of a setting.
*
* @aram i SoundFile the sound file
*/
public void outputSettingSound(String i SoundFile) {
nCur Set . nSound = i SoundFi | e;
}

/**

* Qutputs a character definition.

*

* @aram i Nanme the character's nane

* @aram i Char Type t he Char Type

*/

public void outputCharacter(String i Name, String i CharType) {
Cc = new ();
c.nVar = "c" + mCNanes. size();
c.nCT = (CT) nCTNanes. get (i Char Type);

nCNanes. put (i Name, c¢);
}

/**

* Qutputs a prop definition.

*

* @aram i Nanme the character's nane

* @arami PropType the Char Type

*

/

public void outputProp(String i Name, String i PropType) {
P p = new P();
p. Mvar = "p" + nPNanes. si ze();
p. mPT = (PT) nmPTNanes. get (i PropType);

nmPNames. put (i Name, p);
}

/**

* Qutputs a group definition.

*

* @aram i Nane the name of the group
*/
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public void outputGoup(String i Nanme) {

Gg = new q);
g.nVar = "g" + nGNanes. si ze();
mCur G = g;
nGNanes. put (i Name, @);
}
/**

* Qutputs a group nenmber. This method may be called nore than
* once if the group has nore than one nenber.
* @aram i Name the group nenber
*/
public void out put GoupMenber (String i Name) {
nCur G mvenber s. add(i Nane) ;
}

/**

* Qutputs a new scene.

*

* @aramiSetting the setting of the scene

*/

public void outputScene(String iSetting) {
S's = new S();
s.mBetting = i Setting;

nCurS = s;
nScenes. add(s) ;
}
/**
* Qutputs an action.
*
* @aram i Subj ect the subject
* @aramiVerb the verb
* @aramiDirQj the direct object
* @aramiPrep the preposition
* @aramilndirObj the indirect object
* @aram i Adverb the adverb
*/

public void outputAction(String i Subject, String iVerb, String iDrQbj,
String iPrep, String ilndirCbj, String iAdverb) {
Action a = new Action();

. mBubj ect = i Subj ect;
.nVerb = i Verb;

.nmDirj = iDrobj;

.mPrep = iPrep;

.mndirChj = ilndirdj;
.mMAdverb = i Adverb;
.mMRunOrder = next RunOrder () ;

JAUI DR DI D D D)

mCur S. mAct i ons. add(a) ;

/**
* Conpl etes output generation. This nethod nust be called to finalize
* output generation after all <code>out put XXX() </ code> nethods have been
* call ed.
*/
public void finishQutput() throws EnuseException {
makePri vat eFi el ds() ;



nmakeSet Ti t | eAndAut hor sMet hod() ;
makeDef i neChar TypesMet hod() ;
nmakeDef i nePropTypesMet hod() ;
makeDef i neSettings();

nmakeDef i neCharacters();
makeDef i neProps();

nmakeDef i neG oups();

nmakeDef i neScenes() ;

// write the source nodel
try {
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JavaSourceWiter jsw = new StandardJavaSourceWiter(
new java.io.FileWiter("src/" + nQutputd assNane +

t hrow new EnuseException("Error while witing java source.",

".java’));
j sw.writeJavaSour ce( nfSource);
jsw.close();

} catch (1 OException ex) {
}
}

private int nextRunOrder() {
return mNext RunOr der ++;
}

ex);

private Method createPrivateVoi dvet hod(String i Nane) {

Met hod m = new Met hod();

m set AccessModi fi er (AccessModi fier. kPrivate);

m set Ret ur nType("voi d");

m set Nane(i Nane) ;

m addExcepti on(" EnuseException");
nCl ass. addMet hod(m ;

return m

}

private void createPrivateFiel d(String i Type,

Field f = new Field();

String i Name) {

f.set AccessModi fier(Accesshodifier.kPrivate);

f.set Type(i Type);

f.set Name(i Nane) ;

nCl ass. addFi el d(f);
}

private void makePrivateFields() {

for (lterator i = nCTNanes.values().iterator(); i.hasNext(); ) {
CT ct = (CT) i.next();
createPrivateFi el d(" Char Type", ct.nVar);

}

for (lterator i = nmPTNanes.values().iterator(); i.hasNext(); ) {
PT pt = (PT) i.next();
createPrivateFiel d("PropType", pt.nVar);

}

for (lterator i = nBetNanmes.values().iterator(); i.hasNext(); ) {
Set set = (Set) i.next();
createPrivateField("Setting", set.nVar);

}

for (lterator i = nmCNanes.values().iterator(); i.hasNext(); ) {

Cc = (0O i.next();

createPrivateFi el d("Character",

c.nVar);
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for (lterator i = nPNanes.values().iterator(); i.hasNext(); ) {
Pp=(P) i.next();
createPrivateFiel d("Prop", p.nVar);

}

for (lterator i = nGNanes.values().iterator(); i.hasNext(); ) {
Gg=(0Q i.next();
createPrivateField("G oup", g.nVar);

}

}

private void nmakeSet Titl eAndAut hor sMet hod() {
Met hod m = creat ePri vat eVoi dvet hod("set Ti t| eAndAut hors");

m addBodyLi ne(" nScreenpl ay.setTitle(\"" + nTitle + "\");");

StringBuffer sb = new StringBuffer(100);
sb. append( " n5cr eenpl ay. set Aut hors(new String[] {");
if (!mAuthors.isEmpty()) {
sb. append('\""). append( mAut hors. get (0)). append('\""');

for (int i =1, n = nmuthors.size(); i <n; i++) {
sb. append(",
").append('\"").append(mAut hors. get(i)).append('\"");
}

}
sh. append("});");

m addBodyLi ne(sb.toString());
}

private void makeDefi neChar TypesMet hod() {
Met hod m = creat ePri vat eVoi dvet hod( " def i neChar Types") ;

m addBodyLi ne(" Resour ceManager rm = Resour ceManager. getlnstance();");
m addBodyLi ne("");

for (lterator i = nmCTNanes.values().iterator(); i.hasNext(); ) {
CT ct = (CT) i.next();

m addBodyLi ne(ct.nVar + " = new Char Type();");
m addBodyLi ne(ct. nvVar +

".set Headl mage(rm getl mage(\"" + ct.nmHead + "\"));");
m addBodyLi ne(ct. nvVar +

".set Arm mage(rm getlmage(\"" + ct.mArm+ "\"));");
m addBodyLi ne(ct. nVar +

".setLegl mage(rm getlmage(\"" + ct.meg + "\")):;");
m addBodyLi ne(ct. nvVar +

".set Torsol mage(rm getl mage(\"" + ct.mlorso + "\")):;");
m addBodyLi ne(ct. nVar +

".set Gender (Gender.val ued (\"" + ct.mGender + "\")):;");
m addBodyLi ne(ct. nvVar +

".set Hei ght (Hei ght.val ue&(\"" + ct.nmHeight + "\")):;");
m addBodyLi ne(ct. nVar +

".setBuild(Build. value& (\"" + ct.nBuild + "\"));");
m addBodyLi ne("");

}

String s = conmaSepar at edLi st (nCTNanes. val ues().iterator());
m addBodyLi ne(" nScr eenpl ay. set Char act er Types(new Char Type[] {" + s +

"1
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private void makeDefi nePropTypesMet hod() {
Met hod m = creat ePri vat eVoi dvet hod( " defi nePropTypes");

m addBodyLi ne(" Resour ceManager rm = Resour ceManager . getlnstance();");
m addBodyLi ne("");

for (lterator i = nmPTNanes.values().iterator(); i.hasNext(); ) {
PT pt = (PT) i.next();

m addBodyLi ne(pt.nVar + " = new PropType();");
m addBodyLi ne( pt. nvVar +
".set Appearance(rm getl mage(\"" + pt.mmage + "\"));");
m addBodyLi ne( pt. nVar +
".set Scal e(Scal e. val ue (\"" + pt.nfScale + "\"));");
m addBodyLi ne("");

}

String s = conmaSepar at edLi st (nPTNanes. val ues().iterator());
m addBodyLi ne( " nScr eenpl ay. set PropTypes(new PropType[] {" + s + "});");

}

private void nmakeDefineSettings() {
Met hod m = creat ePri vat eVoi dvet hod( " defi neSettings");

m addBodyLi ne(" Resour ceManager rm = Resour ceManager . getlnstance();");
m addBodyLi ne("");

for (lterator i = nBetNanmes.values().iterator(); i.hasNext(); ) {
Set s = (Set) i.next();

m addBodyLi ne(s.nvar + " = new Setting();");
m addBodyLi ne(s. mvar +

".setlnmage(rmgetlimage(\"" + s.mmage + "\"));");
m addBodyLi ne(s. mvar +

".set Sound(rm get Sound(\"" + s.nSound + "\"));");
m addBodyLi ne("");

}

String s = conmaSepar at edLi st ( nSet Nanes. val ues().iterator());
m addBodyLi ne(" nScr eenpl ay. set Setti ngs(new Setting[] {" +s + "});");

}

private void makeDefi neCharacters() {
Met hod m = creat ePri vat eVoi dMet hod( " defi neCharacters");

for (lterator i = nCNanes. keySet().iterator(); i.hasNext(); ) {
String nane = (String) i.next();
Cc = (O nCNanes. get(nane);

m addBodyLi ne(c. nvar + " = new Character();");
m addBodyLi ne(c. mvar +
".setName(\"" + nane + "\");");
m addBodyLi ne(c. mvar +
".set Char Type(" + c.nCT.nVar + ");");
m addBodyLi ne("");

}

String s = commSepar at edLi st (mCNanes. val ues().iterator());
m addBodyLi ne( " nScr eenpl ay. set Char act ers(new Character[] {" + s + "});");

}

private void nakeDefi neProps() {
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Met hod m = creat ePri vat eVoi dMet hod( " defi neProps");

for (lterator i = nPNanmes.keySet().iterator(); i.hasNext(); ) {
String name = (String) i.next();
P p = (P) nPNanes. get (nane);

m addBodyLi ne(p. mvar + " = new Prop();");
m addBodyLi ne(p. mvar +
".setName(\"" + nanme + "\");");
m addBodyLi ne(p. mvar +
".setPropType(" + p.nPT.nVar + ");");
m addBodyLi ne("");
}

String s = conmaSepar at edLi st (mPNanes. val ues().iterator());
m addBodyLi ne(" nScr eenpl ay. set Props(new Prop[] {" + s + "});");
}

private void makeDefi neG oups() {
Met hod m = creat ePri vat eVoi dvet hod( " defi neG oups");

for (lterator i = nGNanes. keySet().iterator(); i.hasNext(); ) {
String nane = (String) i.next();
G g = (G nGNanes. get (nane);

m addBodyLi ne(g. mVar + " = new Goup();");
m addBodyLi ne(g. nVar +
".setName(\"" + name + "\");");

int size = g. mvenbers. size();
List | = new ArraylLi st(size);
for (int j =0; j <size; j++) {
| .add(((C) nCNanes. get (g.nmvenbers.get(j))).nVar);
}

String s = conmaSeparatedList(l.iterator());
m addBodyLi ne(g. nvar + ".set Menbers(new StageChject[] {" + s +

m addBodyLi ne("");
}
String s = commaSepar at edLi st (mGNanes. val ues().iterator());
m addBodyLi ne( " nScr eenpl ay. set G oups(new G oup[] {" + s + "});");
}
private void makeDefi neScenes() throws EnuseException {
Met hod m = creat ePri vat eVoi dvet hod( " def i neScenes") ;
for (int i =0, n = nBcenes.size(); i <n; i++) {
m addBodyLi ne(" nScr eenpl ay. addScene(createScene" + i + "());");
makeCr eat eScene(i);
}
}

private void makeCreateScene(int i Scenelndex) throws EnuseException {
S s = (S) nBScenes. get (i Scenel ndex) ;

Met hod m = creat ePri vat eVoi dMet hod("cr eat eScene" + i Scenel ndex) ;
m set Ret ur nType(" Scene") ;

m addBodyLi ne(" Scene s = new Scene();");
m addBodyLi ne("s. setSetting(" +

((Set) nBet Nanes.get(s.nBetting)).nvar + ");");
m addBodyLi ne("");
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for (int i =0, n=s.mActions.size(); i <n; i++) {
Action a = (Action) s.mActions.get(i);
String avVar = "a" + i;

String subj = resol veObj ect Var Name( a. nSubj ect) ;
String dirQbj;
String indirQbj;

/1 get direct object
if (a.nDirCbj '= null &% a.mDirCbj.startsWth("\"") &&
nDi r Qoj . endsWth("\"")) {
dirOj = a.nDirj;
} else {
dirOj = resol veObj ect Var Nane(a. nDi r oj ) ;
}

/1 get indirect object
i ndirQbj = resol veOhj ect Var Name(a. m ndi r Qoj ) ;

o

/1 generate |ines

m addBodyLi ne("Action " + aVar + " = new " +
StringUtils.toPascal Case(a.nVerb) + "Action();");

m addBodyLi ne(avar + ".setRunOrder(" + a.nmRunOrder + ");");

StringBuffer sb = new StringBuffer(150);

sb. append(aVar) . append(".initialize(").append(subj).append(", ")
.append(di rObj).append(", ");

if (a.nPrep == null || a.nPrep.equal s("null")) {
sb. append("nul 1 ");
} else {

sb. append(" Preposi tion.val ueX (\""). append(a. nPrep).append("“\")");

sb. append(", ").append(indirQoj).append(", ");

if (a.mAdverb == null || a.mAdverb.equal s("null")) {
sb. append("nul 1 ");
} else {

sb. append(" Adverb. val ue (\"") . append(a. mAdver b) . append("\")");
sb. append(”);");

m addBodyLi ne(sb.toString());
m addBodyLi ne("s. addAction(" + avar + ");");
m addBodyLi ne("");

}

m addBodyLi ne("s. seal Actions();");
m addBodyLi ne("return s;");

}

private String resol veObj ect VarName(String i Nanel nScri pt)
t hrows EnuseException {
if (iNanelnScript == null || iNamelnScript.equals("null")) {
return null;
}

/1 check to see if iNanelnScript is a built-in object
if (iNamelnScript.equals("left")) {
return "Stage. LEFT";
} else if (iNamelnScript.equals("right")) {
return "Stage. Rl GAT";
} else if (iNanmelnScript.equals("center")) {
return "Stage. CENTER';
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} else if (iNanmelnScript.equals("stage")) {
return "Stage. CENTER';
}

Ccl = (O nCNanes. get (i Narmel nScript);
if (¢l ==null) {
P p = (P) nPNanes. get (i Nanel nScri pt);
if (p==null) {
t hr ow new EmuseExcepti on(" Cannot resol ve object nane: " +
i Nanel nScri pt) ;
} else {
return p.nvar;

} else {
return cl. nVar;
}

}

private String commaSeparatedList(lterator iltr) {
StringBuffer sb = new StringBuffer(100);

if (iltr.hasNext()) {
sb. append(iltr.next());

while (iltr.hasNext()) {
sb. append(", ").append(iltr.next());
}

}

return sb.toString():
}

private static class CT {
String nVvar;
String nmHead;
String mArm
String mLeg;
String nilforso;
String mGender;
String mHei ght;
String nBuild;

public String toString() {
return nwVar;
}

}

private static class PT {
String nVvar;
String m mage;
String nScal e;

public String toString() {
return nvVar;
}

}

private static class Set {
String nVar;
String m mage;
String nSound;

public String toString() {



return nwvar;

}
}
private static class C{
String nVar;
CT nCT,;
public String toString() {
return nwVar;
}
}
private static class P {
String nVar;
PT nPT;
public String toString() {
return nvVar;
}
}
private static class G {
String nVvar;
Li st mvenbers;
public &) {
nmvenbers = new ArrayList();
}
public String toString() {
return nVar;
}
}

private static class S {
String nmBetting;
Li st mActi ons;

public S() {

}

mActi ons = new ArraylLi st (100);

}

private static class Action {

String nmBubj ect;
String nVerb;

String nDirQbj;

String nPrep;

String mndirQbj;
String mAdver b;

int mRunOr der;;
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package emruse. conpil er.javanodel ;

i mport java.io.*;
i mport java.util.*;

/**

* Represents the structure of a Java | anguage source file in its entirety.

*

* @ut hor Mark Ayzensht at
*/
public class JavaSource inplements Comment abl e {
private String mPackage;
private List mnports;
private List nC asses;
private Conmment mCommrent ;

public JavaSource() {
m nmports = new ArrayList();
nCl asses = new ArrayList();

public String getPackage() {
return nPackage;

public void setPackage(String i Package) {
nPackage = i Package;

public void addl nmport(String ilnport) {
m nmports. add(i |l mport);

public List getlnmports() {
return Col |l ections. unnodifiabl eList(m nmports);

public void addC ass(C ass i d ass) {
nCl asses. add(i C ass);

public List getd asses() {
return Col |l ections. unnodifiabl eLi st (nCl asses);

public void set Conment (Conment iC) {
nComment = i C,

public Comment get Corment () {
return nConmment;

public String toString() {

try {
StringWiter sw = new StringWiter();
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JavaSourceWiter sourceWiter = new StandardJavaSourceWiter(sw);

sourceWiter.witeJdavaSource(this);
sourceWiter.close();
String value = sw.toString();
sw. cl ose();
return val ue;
} catch (Exception ex) {
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t hrow new Runti neExcepti on(
"Coul d not output Java source as String: ", ex);
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package emruse. conpil er.javanodel ;
i mport java.io.*;
i nport enuse. EnuseExcepti on;

*
Wites Java source code encapsul ated in a <code>JavaSour ce</ code> obj ect

to a target <code>Witer</code> Formatting is left to concrete
i mpl ement at i ons.

/

EE N

@ut hor Mark Ayzensht at

*

pu/bl ic a*b*st ract class JavaSourceWiter extends FilterWiter {

/: Creates a <code>JavaSourceWiter</code> that outputs to the target Witer.
* @aramiQut the target <code>Witer</code>
* @ee java.io.FilterWiter#FilterWiter(Witer)

*/

protected JavaSourceWiter(Witer iQut) {
super (i Qut);

}

/**

* Wites a Java source code object to the underlying Witer.
*
* @aram i Source the source code object to output
* @hrows | OException any exception thrown by the underlying Witer
*/
public abstract void witeJavaSource(JavaSource i Source)
t hrows | OExcepti on;



eMuse 92

package emuse.runtine. actions;

i nport enuse. runti ne. nodel . *;

public class JunpsAction extends AbstractAction inplenents Action {
public JunmpsAction() {

}

public void initialize(StageObject iSubject, StageObject iDrectObject,
Preposition i Prep, StageObject ilndirectoject, Adverb i Adverb) {

/1 do not hi ng
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package emruse.runtine. ani m

/**

* @ut hor vl ad

*

* Knob. j ava

* Apr 9, 2003

*/

public class Knob {
protected doubl e nVal ue = 0;
protected doubl e nfScal e, nXfset;

public Knob() {

this(1, 0);

}

publi ¢ Knob(double val) {
this(1, 0);
this.nValue = val;

}

publi ¢ Knob(doubl e scal e, double offset) {
this.nBcal e = scal e;
this.nOfset = offset;

}
/**
* @eturn
*/
publi ¢ doubl e getVal ue() {
return nVal ue;
}

/**
* @ar am knob
*/
public void setVal ue(doubl e knob) {
/1if (knob > 1 || knob < -1)
//throw new ||| egal Argument Excepti on("Knob val ue out of bounds");

this.nVvalue = knob * nfScale + nOffset;
}
/**
* @eturn
*/
public double getOfset() {
return moff set;
}

/**

* @eturn

*/

publi ¢ doubl e get Scal e() {
return ntcal e;

}

/**

* @aramd

*/

public void setOfset(double d) {

nof fset = d;
}
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/**

* @aramd

*/

public void setScal e(double d) {
nScal e = d;

}

public void vary(double start, double end) {
setOffset(start);
set Scal e(end - start);

}

/**
*/
public void reset() {
set O0f fset (0);
set Scal e(1);
set Val ue(0);
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package emuse.runtine. actions;

i nport enuse. runtine. ani m Knob;

/**

* @ut hor vlad

*

* KnobAction.java

* Apr 9, 2003

*/

public class KnobAction extends AbstractAction {
doubl e nEl apsed = 0;
Knob nKnob;

/**
* Constructor KnobAction.
* @ar am knob
*/
publ i ¢ KnobAction(Knob knob) {
this. mKnob = knob;
}

publi ¢ bool ean step(double secs) {
nEl apsed += secs;
nKnob. set Val ue( Mat h. si n( nEl apsed));
return fal se;



package emnuse. conpil er.javanodel

i mport java.util.x*;

/**
* A line (slash-slash) conment.
*
* @ut hor Mark Ayzensht at
*/
public class LineComent extends Comment {
public LineComent(String i Text) {
super();
bui | dLi nesFronText (1 i nesFor Text (i Text));

}
public LineComent(String[] iLines) {
super();
bui | dLi nesFr onText (Arrays. asLi st (i Li nes));
}
private void buil dLi nesFronrext (Li st iLines) {
int nunLines = iLines.size();
nLi nes = new String[ nunli nes];
for (int i = 0; i < nunLines; i++) {
nmLines[i] = "// " + iLines.get(i);
}
}
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package emruse. conpil er.javanodel ;

i mport java.util.x*;

/**
* Represents a Java net hod.
*
* @ut hor Mark Ayzensht at
*/
public class Method inplenents Comrent abl e, HasModifiers {
private String mNane;
private Conment mCommrent ;
private String nReturnType;
private List mArgunents;
private List mExceptions;
private Set nmM schModifiers;
private AccessMdifier mAccess;
private int nCurrentlndentLevel;
private List nBodylLi nes;

public Method() {
mArgunents = new ArraylList();
nExceptions = new ArraylList();
nM scModi fiers = new HashSet () ;
nBodyLi nes = new ArraylList();
mAccess = AccessModifier. kDefaul t;
mCur r ent | ndent Level = O;

public String getReturnType() {
return nmReturnType;

public void setReturnType(String i Type) {
nRet urnType = i Type;

public void set Corment (Conment iC) {
mComrent = i C,

public Coment get Corment () {
return nConmment;

public void setNane(String i Name) {
mNane = i Nang;

public String getName() {
return niNane;

public void addArgument (Field i F) {
mAr gunent s. add(i F) ;

public List getArguments() {
return Col |l ections. unnodifiabl eLi st (mArgunents);

public void addException(String i Exception) {
nExcepti ons. add(i Exception);



}
public
}
public
}
public
}
public
}
public
}
public
}
public
}
public
}
public
}
public
}
public

Li st get Exceptions() {
return Col |l ections. unnodifi abl eLi st (nExceptions);

voi d set AccessMdi fier(Accesshbdifier iAccess) {
mAccess = i Access;

AccessModi fier get AccesshModifier() {
return nmAccess;

voi d addMvbdi fier(M schMdifier iMdifier) {
nmM scModi fi ers. add(i Modi fier);

Set get Modifiers() {
return Col |l ections. unnodifiabl eSet (nM scModifiers);

voi d addBodyLi ne(String iLine) {

nBodyLi nes. add(new BodyLi ne(i Li ne, nCurrentlndentLevel));

Li st getBody() {
return Col |l ections. unnodifiabl eLi st (nBodyLi nes);

void indent() {
nCur r ent | ndent Level ++;

voi d outdent () {

if (mCurrentlndentLevel == 0) {
return;

}

mCur r ent | ndent Level - -;

static Met hod newMai nMet hod() {
Met hod m = new Met hod();

m set AccessModi fi er (AccessModi fier. kPublic);
m addModi fi er (M scModifier.kStatic);

m set Ret ur nType("voi d");

m set Nane(" mai n") ;

m addAr gurrent (new Field("String[]", "args"));

return m

static class BodyLine {
private String nifext;
private int mnmlndentlLevel;

public BodyLine(String i Text, int ilndentLevel) {
mrext = i Text;
m ndent Level = il ndentLevel;
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public String getText() {
return nilext;
}

public int getlndentLevel () {
return m ndent Level ;
}
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package emruse. conpil er.javanodel ;

/**

* A typesafe enuneration for mscellaneous class, nethod, and field nodifiers.
* Typesafe enum el enents can be conpared using the <code>==</code> operator.

*

* @ut hor Mark Ayzensht at
*/
public class MschMdifier {
/** The <code>abstract </code> nodifier. */
public static final MschMdifier kAbstract = new M scMdifier("abstract");

/** The <code>static</code> nodifier. */
public static final MschMdifier kStatic = new M scMdifier("static");

/** The <code>final </ code> nodifier. */
public static final MschMdifier kFinal = new M scMdifier("final");

private final String nKeyword;

private M scMdifier(String i Keyword) {
nKeyword = i Keywor d;
}

/**
* Returns the <code>String</code> equivalent of this nodifier.
*/
public String toString() {
return nkKeyword;
}
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package emruse. conpil er;

i mport java.util.List;
i mport emnuse. EnuseExcepti on;

/

E R S R N R I

*
<p>
An output generator is an abstraction for a class that generates output for
an eMuse screenplay in a specific target format. The default inplenentation
of <code>Qut put Gener at or </ code> i s <code>JavaQut put Gener at or </ code>.
</ p>
<p>
The <code>start Qutput()</code> nethod nust be called before any output is
generated, and the <code>fi ni shQut put()</code> net hod nust be called
afterwar d.
</ p>
@ut hor Mark Ayzensht at

/

public interface QutputGenerator {

/**

* Begi ns generating output. This nmethod nust be called to initialize this
* out put generator before any <code>out put XXX() </ code> net hods are call ed.
*/

public void startQutput();

/**

* Qutputs the title of the screenpl ay.

*

* @aramiTitle the title
*/
public void outputTitle(String iTitle);

/**

* Qutputs an author of the screenplay. This nethod nmay be called nore than

* once if the screenplay has nore than one author.
*

* @aram i Aut hor an aut hor
*/
public void out put Aut hor(String i Author);

/**

* Begins to output a CharType.

*

* @aramilLabel the |abel used to identify the CharType
*/
public void output Char Type(String iLabel);

/**

* Qutputs a CharType head paraneter.

*

* @aramilmgeFile the image file
*/
public void output Char TypeHead(String il nmageFile);

/**

* Qutputs a Char Type arm par anet er.
*

* @aramilmgeFile the image file
*
/
public void output Char TypeArn(String il nageFile);
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/**

* Qutputs a CharType | eg paraneter.

*

* @aramilmgeFile the image file
*
/
public void output Char TypeLeg(String il nageFile);

/**

* Qutputs a Char Type torso paraneter.

* @aramilmgeFile the image file
*/
public voi d out put Char TypeTorso(String il mageFile);

/**

* Qutputs the CharType body paraneters.

*/

public voi d out put Char TypeBody(String i Gender, String iHeight,
String iBuild);

/**

* Begins to output a PropType.

*

* @aramilLabel the |label used to identify the PropType
*/
public void output PropType(String iLabel);

/**

* Qutputs a PropType inmge paraneter.

*

* @aramilmgeFile the image file
*/
public void output PropTypel mage(String il mageFile);

/**

* Qutputs a PropType scal e paraneter.

*

* @aramilmgeFile the scale
*/
public void output PropTypeScal e(String i Scal e);

/**

* Qutputs a setting.

*

* @aramilabel the label used to identify the setting
*/
public void outputSetting(String iLabel);

/**

* Qutputs the inage field of a setting.

*

* @aramilmgeFile the image file
*/
public void outputSettinglmage(String ilnmageFile);

/**

* Qutputs the sound field of a setting.

*

* @aram i SoundFile the sound file
*
/
public void outputSettingSound(String i SoundFile);

/**

eMuse
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Qut puts a character definition.

*
*
* @aram i Nanme the character's nane
* @aram i Char Type t he Char Type

*

/
public void outputCharacter(String i Name, String iCharType);

/**
* Qutputs a prop definition.

*

* @aram i Nanme the character's nane
* @aram i PropType the Char Type
*
/
public void outputProp(String i Name, String i PropType);

/**

* Qutputs a group definition.

*

* @aram i Nane the name of the group
*/

public void outputGoup(String i Nane);

/**

* Qutputs a group nenber. This nmethod may be called nore than
* once if the group has nore than one menber.

* @aram i Name the group nenber

*/

public void out put G oupMenber (String i Nane);

/**

* Qutputs a new scene.
*

* @aramiSetting the setting of the scene
*/
public void output Scene(String i Setting);

*

/
Qut puts an action.

@ar am i Subj ect the subject

@aram i Verb the verb

@aram i DirCbj the direct object
@aram i Prep the preposition

@aram il ndirQj the indirect object
@ar am i Adverb the adverb

E I R T I

~

public void outputAction(String i Subject, String iVerb, String iDrQbj,
String iPrep, String ilndirQbj, String i Adverb);

/**

* Conpl etes output generation. This nethod nust be called to finalize

* output generation after all <code>out put XXX() </ code> nethods have been
* call ed.

*/

public void finishQutput() throws EnuseException;



package emruse.runtine. ani m

i nmport
i mport
i mport
i mport
i mport

i nmport

/**

j ava. awt .
java. awt .
j ava. awt .
java. awt .
j ava. awt .

Col or;

G aphi cs2D;
Renderi ngHi nt s;
Shape;

geom *;

enuse. runti nme. nodel . St ageoj ect ;

* A rectangul ar object, with a specified color.

*

* @ut hor vl ad

*

* Pi vot edShape. j ava
* Mar 11,

*/

2003

public class PivotedShape extends StageObject {
prot ected Shape shape;
protected Col or color;

publi c Pivot edShape(Shape s, Color c) {
t hi s. shape = s;
this.color = c;

}
/

public PivotedShape(doubl e x, double y, double w, double h, Color c) {

}

* %

* Constructor for PivotedShape.

*/

t hi s. shape = new Rect angl e2D. Doubl e(x, v,
this.color = c;

protected voi d drawthj ect (G aphics2D g) {

}

/**

*

*/

g. set Renderi ngHi nt (Renderi ngHi nts. KEY_ANTI ALI ASI NG,

Renderi ngHi nts. VALUE_ANTI ALI AS_ON) ;

g. set Col or (col or);
g.fill (shape);

@eturn

public Knob get Knob() {
return theta;,

}

/**

* @aram k

*/

public void set Knob(Knob k) {
this.theta = k;

}

w, h);
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package emruse. runti ne. nodel ;

i mport java.util.x*;

/**
* A typesafe enuneration for prepositions. Typesafe enum el enents
* can be safely tested for equality using the <code>==</code> operator.

*

* @ut hor Mark Ayzensht at

*/

public class Preposition {
private static Map kPrivateVal ues = new HashMap(100);
/** A collection of all values in this enum */
public static final Collection kVal ues;

/** Above. */
public static final Preposition kAbove = new Preposition("above");

[** Across. */
public static final Preposition kAcross = new Preposition("across");

[** After. */
public static final Preposition kAfter = new Preposition("after");

/** Foll owi ng. */
public static final Preposition kFollowi ng = makeEqual To(kAfter, "follow ng");

/** Against. */
public static final Preposition kAgainst = new Preposition("against");

[** Around. */
public static final Preposition kAround = new Preposition("around");

[** At. */
public static final Preposition kAt = new Preposition("at");

[** Before. */
public static final Preposition kBefore = new Preposition("before");

[** Behind. */
public static final Preposition kBehind = new Preposition("behind");

/** Bel ow. */
public static final Preposition kBel ow = new Preposition("bel ow');

/** Beneath. */
public static final Preposition kBeneath = makeEqual To(kBel ow, "beneath");

[** Under. */
public static final Preposition kUnder = makeEqual To(kBel ow, "under");

/** Underneath. */
public static final Preposition kUnderneath = nakeEqual To( kBel ow,
"under neat h");

[** Beside. */
public static final Preposition kBeside = new Preposition("beside");

[** Besides. */
public static final Preposition kBesides = nmakeEqual To( kBesi de, "besides");

/** Between. */
public static final Preposition kBetween = new Preposition("between");



/** By */

public static final
/** Near. */
public static final
/** Down. */
public static final
/** Except. */
public static final

/** Excepting. */
public static final

/** Excluding. */
public static final

/**

For. */
public static final

[** From */
public static final
[** In. */

public static final
[** Inside. */
public static final
/** Into. */
public static final
[** OF. */

public static final
[** OFf. */

public static final
[** On. */

public static final
/** Onto. */
public static final
[** Qutside. */
public static final
/[** Over. */
public static final
/** Through. */
public static final
[** To. */

public static final
[** Toward. */
public static final
/** Towards. */
public static final

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

Prepositi

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on

on
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kBy = new Preposition("by");

kNear = makeEqual To(kBy, "near");

kDown = new Preposition("down");

kExcept = new Preposition("except");

kExcepting = makeEqual To( kExcept, "excepting");

kExcl udi ng = nakeEqual To( kExcept, "excluding");

kFor = new Preposition("for");

kFrom = new Preposition("front);

kln = new Preposition("in");

kl nsi de = makeEqual To(kln, "inside");

kl nto = makeEqual To(kln, "into");

kOf = new Preposition("of");

kO f = new Preposition("off");

kOn = new Preposition("on");

kOnto = nmakeEqual To(kOn, "onto");

kQut si de = new Preposition("outside");

kOver = new Preposition("over");

kThrough = new Preposition("through");

kTo = new Preposition("to");

kToward = new Preposition("toward");

kTowar ds = makeEqual To(kToward, "towards");
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/** Up */
public static final Preposition kUp = new Preposition("up");

[** Wth. */
public static final Preposition kWth = new Preposition("wi th");

static {
kVal ues = Col | ections. unnodi fi abl eCol | ecti on(kPrivat eVal ues. val ues());

}
private final String nVal ue;

private Preposition(String iValue) {
mval ue = i Val ue;
kPrivat eVal ues. put (i Val ue, this);

}

private static Preposition makeEqual To(Preposition i Gher, String iValue) {
kPrivat eVal ues. put (i Val ue, i Qher);
return i O her;

}
/**
* Returns the <code>String</code> equival ent of this preposition.
*/
public String toString() {
return nVal ue;
}

/**
* Returns the <code>Preposition</code> constant equival ent of the
* given string.
*/
public static Preposition valueO(String i P) {
return (Preposition) kPrivateVal ues.get(iP);
}
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package emruse. runti ne. nodel ;

i nport java.awt. G aphi cs2D;

/**

* @ut hor Mark Ayzensht at

*/

public class Prop extends StageCbject {
private PropType nPropType;

public PropType get PropType() {
return nmPropType;
}

public void setPropType(PropType propType) {
nPropType = propType;

}

protected void drawbj ect (G aphics2D g) {}

publi c doubl e get StageX() {
return O; /1 stub
}
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package emruse. runti ne. nodel ;

i nport java.aw .i nage. Buf f er edl nage;

/**

* @ut hor Mark Ayzensht at

*/

public class PropType {
private Bufferedl nrage mAppear ance;
private Scal e nBScal e;

publ i ¢ Bufferedl mage get Appearance() {
return mAppear ance;
}

public Scal e getScal e() {
return ntScal e;
}

public voi d set Appear ance(Buff eredl nage appearance) {
mAppear ance = appear ance,

public void setScal e(Scal e scale) {
nScal e = scal e;
}
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package emnuse;

i nport java.aw .i nage. Buf f er edl nage;
i mport java.io.| CException;

i mport java.io.lnputStream

i mport java.util.Li nkedHashMap;

i mport java.util.Mp;

i nport javax.i nageio. | nagel O
i mport javax.sound.sanpl ed. *;

/**

* Retrieves inmages and sounds, caches the nost recently accessed files.
*

* @ut hor Kristina Hol st

*/

public class ResourceManager {

private static final ResourceManager klnstance = new ResourceManager();
private static final int kMaxCapacity = 100;

/* Maps path to Bufferedlnage for inages and path to dip for sounds */
private Map nmResources;

private ResourceManager () {
nResources = new Li nkedHashMap((int) (kMaxCapacity / .75), .75f, true) {
protected bool ean renoveEl dest Entry(Map. Entry i El dest) {
return size() > kMaxCapacity;
}

}

public static ResourceManager getlnstance() {
return Kklnstance;

}

/**

* Returns a Bufferedlmage for the given file (.gif, .jpg, or .png)
* @aramiPath

* @eturn

* @hrows EnuseException

*/

public Bufferedl mage getlnage(String i Path) throws EnmuseException {
Buf f eredl mage i mage = (Bufferedl nage) nResources. get (i Path);

if (image == null) {
i mge = | oadl mage(i Path);

}

return inage;
}
/**
* Returns a Clip for the given file (.wav or .aiff)
*
* NOTE: It is necessary to call Systemexit() at the end of your program
*

if you have used this nmethod to obtain a Cip. This
is a docunent ed
* bug with Java Sound, and if you don't do this, your
program won't
*

term nate.
*
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* @arami Path
* @eturn
* @hrows EnuseException
*
/
public Cip getSound(String i Path) throws EnuseException {
Cip sound = (Qip) nResources. get(iPath);

if (sound == null) {
sound = | oadSound(i Pat h);

}

return sound;
}
publi ¢ bool ean canLoadResource(String i Path) {

return (C assLoader. get Syst enResourceAsStrean(i Path) !'= null);
}
/**

* Loads and returns the requested inage.

*

* @aramiPath path of the image file

* @eturn the Bufferedl mage

*/

private Bufferedl nage | oadl mage(String i Path) throws EnuseException {
Buf f er edl mage i mage = nul | ;

| nput Stream stream = C assLoader. get Syst enResour ceAsSt rean(i Pat h) ;

if (stream!= null) {

try {
i mage = I magel O read(strean);
stream cl ose();
} catch (1 OException ex) {
t hr ow new EnmuseExcepti on("Cannot | oad image: " + iPath,
ex);

}

/1 add to cache

nResour ces. put (i Pat h, image);
} else {

t hrow new EnmuseException("Cannot find file: " + iPath);
}

return inage;

*

Loads and returns the requested sound.

@aram i Pat h

@eturn

@ hrows EnuseException
/
private Cip |oadSound(String i Path) throws EmuseException {
Cip sound = null;

* % F X %k X X

| nput St ream stream = Cl assLoader. get Syst emResour ceAsSt r ean{( i Pat h) ;

if (stream!= null) {
try {
Audi ol nput St ream audi oSt ream =
Audi 0Syst em get Audi ol nput Strean{strean;
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Audi oFormat format = audi oStream get Format () ;
Dat aLine.Info info = new DataLine.Info(Cip.class, format);
sound = (Clip) Audi oSystem getLine(info);
sound. open(audi oSt ream ;
} catch (Exception ex) {
t hr ow new EnmuseExcepti on("Cannot |oad sound: " + iPath,
ex);

}

// add to cache

nResour ces. put (i Pat h, sound);
} else {

t hr ow new EnuseException("Cannot find file: " + iPath);
}

return sound;
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package emruse. runti ne. nodel ;
i mport java.util.x*;

/**
* A typesafe enuneration for image scales. Typesafe enum el enents
* can be safely tested for equality using the <code>==</code> operator.
*
* @ut hor Mark Ayzensht at
*/
public class Scale {
private static Map kPrivateVal ues = new HashMap(7);
/** A collection of all values in this enum */
public static final Collection kVal ues;

/** The "smal " image scale. */
public static final Scale kSmall = new Scal e("small");

[** The "medi un' inmage scale. */
public static final Scale kMedium = new Scal e(" nedi unt');

/** The "large" image scale. */
public static final Scale kLarge = new Scal e("l arge");

static {
kVal ues = Col | ections. unnodi fi abl eCol | ecti on(kPrivat eVal ues. val ues());

}

private final String nVal ue;

private Scal e(String iValue) {
mval ue = i Val ue;
kPri vat eVal ues. put (i Val ue, this);

}
/**
* Returns the <code>String</code> equival ent of this inage scale.
*/
public String toString() {
return nval ue;
}

/**
* Returns the <code>Scal e</code> constant equival ent of the given string.
*/
public static Scale valueO (String iScale) {
return (Scal e) kPrivateVal ues. get (i Scal e);
}



package emruse. runti ne. nodel ;

i mport java.util.x*;
i mport emuse.runtine.actions.*;

/**

* A scene consists of a list of actions that occur at a particular setting.

*

* @ut hor Mark Ayzensht at

*/

public class Scene {

private Setting nBetting;
private List mActions;

public Scene() {
mActi ons = new ArrayList();
}

/**
* @eturn List
*/
public List getActions() {
return Col |l ections. unnodifiabl eLi st (mActi ons);
}

/**

* @eturn Setting

*/

public Setting getSetting() {
return nSetting;

}

public void addAction(Action iA) {
mAct i ons. add(i A);

}
public void seal Actions() {
Col | ections. sort(mActi ons, AbstractAction. kRunOrder Conparator);
}
/**

* Sets the setting.
* @aramsetting The setting to set
*/
public void setSetting(Setting iSetting) {
nSetting = i Setting;
}
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package emruse.runtine. ani m

i nport java.awt . D nension;

i mport java.awt .G aphics;

i nport java.awt. G aphi cs2Db;

i mport java.awt.geom AffineTransform
import java.util.lterator;

i mport java.util.LinkedList;

i mport java.util.List;

i nport enuse. runtine. nodel . Acti on;

i mport enuse. runtinme. nodel . Scene;

i nport enuse. runti ne. nodel . Scr eenpl ay;
i nport enuse. runtine. nodel . St age;

i mport emuse. runtine. nodel . St ageQbj ect ;

/**
* This class is used to represent the state of the play
* as it is being perforned.

@wut hor VI ad
@ut hor Mar k

SceneManager . j ava
Mar 11, 2003
/
public final class SceneManager ({
St age root Obj ect; /1 root node of scene tree
Li nkedLi st acti ons; /1 list of actions currently perforned
Screenpl ay pl ay;
Scene current Scene;
Af fi neTransform scal e;

* % F X %k X X

int scenel ndex = 0;
int actionlndex = 0;
int runlndex = -1;

i nt nunScenes;

long timeCf Last Step = 0;
doubl e speedScal eFactor = 1.0;

publ i ¢ SceneManager ( Screenpl ay sp) {
root Obj ect = Stage. getlnstance();
actions = new LinkedList();
play = sp;
nunScenes = pl ay. get Scenes() . si ze();
scal e = new AffineTransform();

}

voi d addAction(Action a) {
actions. add(a);
}

/**

* Met hod step.
* @eturn true if playback of script is conplete
*/
publi ¢ bool ean step(doubl e i Unscal edTi neDelta) {
Action a;
doubl e steplLengt h;



conpl eted */

}

/**

bool ean done = fal se, haveActions = fal se;
stepLength = i Unscal edTi neDel ta * get SpeedScal eFactor() / 1000;

Iterator iter = actions.iterator();
while (iter.hasNext()) {
a = (Action) iter.next();
if (a.step(stepLength)) {
iter.renove(); /* renmove this action if it is

}

haveActi ons = true;

}

if (!haveActions) {
done = updat eActionList();
}

return ! haveActi ons && done;

* abs the next run order set of actions

*/

private final bool ean updat eActionList() {

i f (scenelndex >= nuntcenes) {
return true;

}

if (currentScene == null) {
current Scene = (Scene) play. get Scenes(). get (scenel ndex);
root Obj ect. set Setting(current Scene. getSetting());

}

Li st actions = current Scene. get Acti ons();
int numActions = actions.size();

if (actionlndex >= numActions) {
actionl ndex = 0;
runl ndex = -1;
scenel ndex++;
current Scene = null;

}
el se {
runl ndex++;
Action action = (Action)actions.get(actionlndex);
whil e (action.getRunOrder() == runl ndex)
{
addActi on(action);
acti onl ndex++;
if (actionlndex >= numActi ons)
br eak;
action = (Action)actions. get(actionlndex);
}
}

return fal se;

public void resunmeFronPause() {

/1 Vlad, why is this nethod necessary?
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/*

this.timeOfLastStep = SystemcurrentTimeM I 1is();
/lstep();

*/

}

public void drawScene(G aphics g) {
root Obj ect. draw(g);
}

/**
* Met hod addSprite.
* @aramd
*/
voi d addSprite(Stagehject so) {
r oot Obj ect. addDescendent (so0) ;
}

/**

* Returns the speedScal eFact or.

* @eturn double

*/

publ i ¢ doubl e get SpeedScal eFactor () {
return speedScal eFactor;

}

/**
* Sets the speedScal eFactor.
* @ar am speedScal eFact or The speedScal eFactor to set
*/
voi d set SpeedScal eFact or (doubl e speedScal eFactor) {

i f (speedScal eFactor <= 0.01) {

speedScal eFactor = 0.01;
}

t hi s. speedScal eFact or = speedScal eFact or;
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package emruse. runti ne. nodel ;

i mport java.util.x*;
i mport emuse. runti ne. nodel . Character;

/**
* @ut hor VI ad Shchogol ev
* @ut hor Mark Ayzensht at
*/
public class Screenplay {
private String nilitle;
private String[] mAuthors;
private Char Type[] ntCharacter Types;
private PropType[] nPropTypes;
private Setting[] nBettings;
private Character[] mCharacters;
private Prop[] nProps;
private Goup[] nmG oups;
private List nfScenes;

public Screenplay() {
nScenes = new Arraylist();
}

public String[] getAuthors() {
return mAut hors;
}

public Char Type[] get CharacterTypes() {
return nCharact er Types;
}

public String getTitle() {
return nfitle;
}

public void setAuthors(String[] iAuthors) {
mAut hors = i Aut hors;
}

public void set CharacterTypes(Char Type[] i CharacterTypes) {
nChar act er Types = i Char act er Types;
}

public void setTitle(String title) {
nlitle = title;
}

public PropType[] getPropTypes() {
return nPropTypes;
}

public void setPropTypes(PropType[] iPropTypes) {
nPropTypes = i PropTypes;
}

public Setting[] getSettings() {
return nBSettings;
}

public void setSettings(Setting[] settings) {
nSettings = settings;
}



/**

* @eturn Character|[]

*/

public Character[] getCharacters() {
return nCharacters;

}

/**

* @eturn Goup[]

*/

public Goup[] getGoups() {
return n&oups;

}

/**

* @eturn Prop[]

*/

public Prop[] getProps() {
return nProps;

}

/**
* @eturn Scene[]
*/
public List getScenes() {
return Col |l ections. unnodifiabl eLi st (nScenes);
}

/**

* Sets the characters.

* @aram characters The characters to set

*/

public void setCharacters(Character[] characters) {
nChar acters = characters;

}

/**

* Sets the groups.

* @aram groups The groups to set

*/

public void setGoups(Goup[] groups) {
m& oups = groups;

}

/**

* Sets the props.

* @aram props The props to set

*/

public void setProps(Prop[] props) {
nProps = props;

}

/**

* Sets the scenes.

* @aram scenes The scenes to set

*/

public void addScene(Scene i Scene) {
nScenes. add(i Scene) ;

}
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package emruse. runti ne. nodel ;

i nport java.aw .i nage. Buf f er edl nage;
i mport javax.sound.sanpled.dip;

/**
* @ut hor Mark Ayzensht at
*/
public class Setting {
private Bufferedl mage nl mage;
private Cip nSound;

publi c Bufferedl mage getlnage() {
return m nege;
}

public Cip getSound() {
return nSound;

}

public void setlmage(Bufferedl mage i nage) {
m mage = i nage;

}

public void setSound(dip sound) {
nSound = sound;
}
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/*
* Created on Apr 22, 2003
*/
package emruse.runtime. ani m

i mport java.awt .G aphi cs2Db;
i mport java.util.List;

i nport enuse. runtine. nodel . St age;
i mport emuse. runtine. nodel . St ageQbj ect ;

/**
* This is a pseudo-object. It represents a location within a "real™
* obj ect. Wienever an object is made a descendent of a SnapPoint,
* the object is made a descendent of the "real" object instead.
*
* @ut hor VIl adi sl av
*/
public abstract class SnapPoint extends StageCbject {
St ageOhj ect par ent oj ect ;

public SnapPoint() {
parent Cbj ect = Stage. getlnstance();
}

publ i ¢ SnapPoi nt ( St ageChj ect so) {
par ent Cbj ect = so;
}

/* (non-Javadoc)
* @ee enuse.runtine. nodel . St ageCbj ect #dr awCbj ect (j ava. awt . G- aphi cs2D)
*/

protected void drawbj ect (G aphics2D g) {}

/* (non-Javadoc)

* @ee
ermuse. runti nme. nodel . St agehj ect #addDescendent (enuse. runt i me. nodel . St ageObj ect)
*/

public void addDescendent (St ageCbj ect so) {
positionChil d(so);
par ent Cbj ect . addDescendent (so0) ;

}

/* (non-Javadoc)
* @ee enuse.runtine. nodel . St ageCbj ect #get Descendent s()
*/
public List getDescendents() {
return parent Cbj ect. get Descendents();

}
/* (non-Javadoc)
* @Bee
ermuse. runti me. nodel . St ageObj ect #r enoveDescendent (emnuse. runti ne. nodel . St agebj ect)
*/

public void renpveDescendent ( St ageChj ect so) {
par ent Cbj ect. renoveDescendent (s0);
}
public abstract void positionChild(StageObject so);

public static class Left extends SnapPoint {
public Left(StageOhject so) { super(so); }
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public void positionChild(Stagehject so) {
so. set Pivot (so.getWdth() / 2, parentObject.getHeight());

}
}
public static class Ri ght extends SnapPoint {
public Right(StageOhject so) { super(so); }
public void positionChild(StageChject so) {
so. set Pi vot (parent Cbj ect.getWdth() - so.getWdth() / 2,

par ent Cbj ect . get Hei ght () );
}

}
public static class Center extends SnapPoint {
public Center(StageChject so) { super(so); }
public void positionChild(Stagehject so) {
so. set Pi vot (parent Cbj ect. getWdth()/2, parentObject.getHeight());
}
}



package emuse.runtine. actions;

i nport enuse. runtine.ani m SpeechBal | oon;
i mport emuse. runtine. nodel . *;
i nport enuse. runtine. nodel . Character;

/**

*

* @ut hor VI ad Shchogol ev
* @ut hor Mark Ayzensht at

*/

public class SpeaksActi on extends AbstractAction inplements Action {

public static int kScrollLimt = 60;

/**
* @aramc

* @aram string
*/

publ i c SpeaksAction(Character c, String string) {

initialize(c, string, null,

}

bool ean firstTinme = true;
Character ch;

String speechText;

doubl e duration = 0;
SpeechBal | oon sb;

public SpeaksAction() {}

public void initialize(StageObject

nul I,

i Subj ect,
Preposition i Prep, StageObject

this.ch = (Character) i Subject;

this. speechText = (String)
}

protected void onFirstStep() {

sb = new SpeechBal | oon(speechText,

ch. get Head() . addDescendent ( sh) ;

sb. yLoc. set Val ue(-ch. get Head() . get Hei ght () ) ;

}

protected void onStep() {
sb. ti neEl apsed(el apsed);

if (isDone()) {

}

ch. get Head() . renoveDescendent (sbh) ;

}

publ i c bool ean isDone() {

int len = speechText. | ength();

if (len < kScrollLimt) {

return (el apsed > 2);

} else {
return sb.isDone();
}

nul I');

i Direct Obj ect;

400, 300);

hj ect
i I ndi rect Obj ect,

i Di rect Qbj ect,
Adverb i Adverb) {
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/*

* Created on Apr 17, 2003

*

* To change the tenplate for this generated file go to
* W ndow>Pr ef er ences>Java>Code Gener ati on>Code and Comments

*/

package emruse.runtinme. ani m

i mport
i mport
i nmport
i mport
i nmport
i nmport
i mport
i nmport
i mport
i nmport
i mport
i mport

i mport
i mport

/**

j ava. awt . Col or;

java. awt . Font ;

j ava. awt . G aphi cs2D;

j ava. awt . Shape;

j ava. awt . f ont . Font Render Cont ext ;
java. awt . font. Li neBr eakMeasurer;
java.awt . font. Text Attri bute;
java. awt . font . Text Layout ;

java. awt . geom Rect angl e2D;
java.text.Attri butedCharacterlterator;
java.text. AttributedString;
java. util . Hasht abl e;

enuse. runti me. acti ons. SpeaksActi on;
enuse. runti me. nodel . St ageoj ect ;

* @ut hor VI adi sl av
* @ut hor Mark

*/

public class SpeechBal | oon extends StageObject {

private static final Hashtable map = new Hashtabl e();
static {
Font font = new Font("Arial", Font.BOLD, 60);
map. put (Text Attri bute. FONT, font);

}

Li neBr eakMeasur er |ineMeasurer;
i nt paragraphStart;
i nt paragraphEnd;

Shape bal | oon;

bool ean firstTinme = true;

float w dth;

fl oat height;

private float textLowerBound = Float. MAX VALUE, scroll TextY;
private int |ength;

/**
* @ar am speechText
*/
publi ¢ SpeechBal | oon(String speechText, double w dth, double height) {
this.width = (float) wi dth;
this.height = (float) height;
i ni t Text (speechText);
| ength = speechText. |l ength();
}

/* (non-Javadoc)
* @ee enuse.runtine. nodel . St ageChj ect #dr awChj ect (j ava. awt . Gr aphi cs2D)
*
/
protected voi d drawthj ect (G aphics2D g) {

if (firstTine) {
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bal | oon = new Rect angl e2D. Doubl g(
-25 - width/2, -50 - height, w dth+50, height+50);

firstTinme = fal se;

}

g. set Col or (Col or. orange);
g.fill(balloon);

g. set Col or (Col or. bl ack) ;
g. draw( bal | oon);

g.setd i p(bal | oon);
drawText (Q) ;
g.setdip(null);

}

public void tineEl apsed(doubl e el apsed) {
scrol | TextY = (int) (elapsed * -40);
}

private void drawText (G aphics2D g) {
fl oat drawPosX;

fl oat drawPosY;

if (length > SpeaksAction.kScrollLimt)
drawPosY = scrol |l Text;

el se
drawPosY = - hei ght;

| i neMeasurer. set Posi tion(paragraphStart);

/1 Get lines fromlineMeasurer until the entire
/| paragraph has been displ ayed.
while (lineMeasurer.getPosition() < paragraphEnd) ({

/1 Retrieve next |ayout.
Text Layout | ayout = |ineMeasurer. nextLayout(w dth);

/1 Move y-coordinate by the ascent of the |ayout.
drawPosY += | ayout. get Ascent ();
drawPosX = -wi dth/2;

/1 Draw the TextLayout at (drawPosX, drawPosY).
| ayout . draw(g, drawPosX, drawPosY);

/1 Move y-coordinate in preparation for next |ayout.
drawPosY += | ayout. get Descent() + |ayout. getLeading();
}

t ext Lower Bound = dr awPosY;

}

private void initText(String string) {
AttributedString text = new AttributedString(string, nmap);
AttributedCharacterlterator paragraph = text.getlterator();
par agr aphStart = paragraph. get Begi nl ndex();
par agr aphEnd = par agr aph. get Endl ndex() ;

/1l Create a new Li neBreakMeasurer fromthe paragraph.
i neMeasurer =
new Li neBr eakMeasur er (
par agr aph,
new Font Render Context (null, false, false));



}

/* (non-Javadoc)
* @ee enuse.runtine. nodel . St ageObj ect #get St ageX()
*
/
publi c doubl e get StageX() {
return O;
}

/**
* @eturn whether the text has been displ ayed
*/
public bool ean isDone() {
if (length > SpeaksAction.kScrollLimt)
return textLowerBound < -height;
el se
return true;
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package emruse. runti ne. nodel ;

i nport java.awt . D nension;

i mport java.awt .G aphics2Db;

i nport java.awt.geom AffineTransform
i mport java.aw .inage. Buf f eredl nage;

i mport emuse. runtimnme.ani m Ani mati onFr ane;
i nport enuse. runtinme.ani m SnapPoi nt;

*

/
"Al'l the world' s a stage"
- the Bard

@ut hor vl ad

St age. j ava
Mar 19, 2003

* % F X %k X X *

~

public class Stage extends StageObhject {
private static final Stage kSingleton = new Stage();

public static final StageObject LEFT = new SnapPoi nt. Left (kSingl eton);
public static final StageObject R GHT = new SnapPoi nt. Ri ght (kSi ngl et on);
public static final StageObject CENTER = new SnapPoi nt. Cent er (kSi ngl eton);

protected Setting setting;
protected Bufferedl mage background;

private Stage() {
Di mensi on size = Ani mationFrane. kSi ze;
MmN dth = size.getWdth();
nHei ght = si ze. get Hei ght () ;

}

protected void drawthj ect (G aphics2D g) {
i f (background !'= null)
g. drawl mage( background, null, 0, 0);
}

/**

* Returns the stage setting.

* @eturn Setting

*/

public Setting getSetting() {
return setting;

}

/**

* Sets the stage setting.

* @aramsetting The setting to set

*/

public void setSetting(Setting setting) {
this.setting = setting;

Buf f eredl mage bg = setting. getlmage();
background = new Bufferedl mage((int)mNdth, (int)nHeight, bg.getType());

AffineTransformtrans = new AffineTransform();

doubl e sx
doubl e sy

MmN dth / (doubl e)bg. get Wdth();
nHei ght / (doubl e) bg. get Hei ght () ;
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trans. scal e(sx, sy);

G aphi cs2D g = background. creat eG aphi cs();
g.drawi mage(bg, trans, null);
}
/**
* @eturn
*/
public static Stage getlnstance() {
return kSingl eton;
}
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package emruse. runti ne. nodel ;

i nport java.awt . G aphics;

i mport java.awt .G aphics2Db;

i nport java.awt.geom AffineTransform
i mport java.util.Collections;

import java.util.lterator;

i mport java.util.LinkedList;

i mport java.util.List;

i nport enuse. runtine. ani m Knob;

/**

* A stage object represents anything that noves around on the stage and

* can be drawn. It is defined by a 2D transformation matrix and scene graph,
* which deternmine the position, orientation, and size of the object and all

* of its children.

*

* @ut hor Mark Ayzensht at

* @uthor VI ad Shchogol ev

*

~

public abstract class StageObject {
/** The name of this stage object. */
protected String nmNaneg;

/** This stage object's 2D transformation matrix. */
protected AffineTransform mlransform

/** 1s this object on stage right now? */
protected bool ean nnSt age;

/** The children of this stage object in the scene graph. */
private LinkedLi st nmDescendents;

publ i c Knob
xLoc = new Knob(),
yLoc = new Knob(),
theta = new Knob(),
scal e = new Knob(1.0);

protected double mW dth, nHeight;

/**
* Constructs a stage object with an identity transformation matrix
* and no descendents.
*/
public Stageoject() {
nifr ansf orm = new Affi neTransform();
nDescendents = new Li nkedLi st ();

mNane = "";
}
/**
* Returns this stage object's nane.
*/

public String getName() {
return m\ane;
}

/**

* Assigns this stage object's nane.

*

* @aram i Nane the nane
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*/

public void setNane(String i Nanme) {
mNane = i Nang;

}

/**
* Draws this object. Subclasses should override this nethod instead of
* <code>dr aw( Gr aphi cs) </ code>.
*
* @aram g the graphics object
*/
protected abstract void drawbject (G aphi cs2D g);

/**
* Tells this object to update its <code>AffineTransfornx/code> to
* reflect changes in its state.
*
* @aramg the graphics object
*/
public void updateOhject() {
nirr ansf orm set ToTr ansl ati on(xLoc. get Val ue(), yLoc. getVal ue());
nlr ansf orm scal e(scal e. get Val ue(), scal e. getVal ue());
nifr ansf orm r ot at e(t het a. get Val ue());

}

/**
* Draws this object and all of its children. Subclasses should NOT override
* this nethod. Instead, override <code>drawObj ect (G aphi cs) </ code>.

* @aramg the graphics object

*/

public final void draw( Graphics g) {
St agebj ect so;

Graphi cs2D g2 = (G aphi cs2D) g;
Af fineTransform saveXform = g2.get Transforn();

/'l draw self

updat eCbj ect () ;
g2.transfor m(nTransform;
dr awthj ect (g2) ;

/1 draw ki ds
synchroni zed (nmDescendents) {
Iterator iter = nDescendents.iterator();
while (iter.hasNext()) {
so = (StageCbject) iter.next();
so.drawm g);

}

g2. set Transf or m( saveXf orn ;
}

/**
* Adds a descendent/child to this stage object's node in the scene graph.
* @aramso the child to add
*/
public void addDescendent (St ageChj ect so) {

synchroni zed (nmDescendents) {

nDescendent s. add( so) ;
}



/**
* @aram so
*/
public void renpveDescendent (St agehj ect so) {
synchroni zed (nmDescendents) {
nDescendent s. renove(so);

}
}
/**
* Returns the Descendents.
*/

public List getDescendents() {
return Col |l ections. unnodifi abl eLi st (nDescendents);
}

/**
* Returns whether this stage object is currently on the stage.
*/
public bool ean i sOnStage() {
return nmOnSt age;
}

/**
* Assigns whether this stage object is currently on the stage.
*/
public void set OnSt age(bool ean b) {
nOnSt age = b;
}

/**
* Returns this stage object's transformation matri x.
*/
private AffineTransform getTransforn() {
return niransform
}

/**
* @aramd
* @arame
*/
public void setPivot(double x, double y) {
xLoc. set Val ue(x);
yLoc. set Val ue(y);
}

/**

* @eturn

*/

publi c doubl e getHeight() {
return nHeight;

}

/**

* @eturn

*/

public double getWdth() {
return nmWdth;

}

eMuse
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package emruse. conpil er.javanodel ;

i mport java.io.*;
import java.util.lterator;
i nport enuse. EnuseExcepti on;

/**

* The standard inpl ementati on of <code>JavaSourceWiter</code>.

*

* @ut hor Mark Ayzensht at

*/

public class StandardJavaSourceWiter extends JavaSourceWiter {
private static final int kDefaultNum ndent Spaces = 2;
private static final String kEnptyString = "";

private PrintWiter nPW
private int mNum ndent Spaces;
private int nCurrentlndentSize;
private String m ndentation;
/ *
Creates a <code>St andardJavaSourceWiter</code> that outputs to the target
Witer.

@aram i Qut the target <code>Witer</code>
@ee java.io. FilterWiter#FilterWiter(Witer)
/
public StandardJavaSourceWiter(Witer iQut) {
thi s(i Qut, kDefault Num ndent Spaces);

E I T

}

/**

* Creates a <code>St andardJavaSourceWiter</code> that outputs to the target
* Witer.

*

* @aramiQut the target <code>Witer</code>

* @aram i Num ndent Spaces t he nunber of spaces to use per indentation

* @ee java.io.FilterWiter#FilterWiter(Witer)

*/

public StandardJavaSourceWiter(Witer iQut, int iNum ndentSpaces) {
super(new PrintWiter(iQut));

nPW= (PrintWiter) out;

mNum ndent Spaces = i Numl ndent Spaces;
nCurrent | ndent Si ze = 0;

rebui |l dl ndentation();

/**

* Wites a Java source code object to the underlying Witer.
*
* @aram i Source the source code object to output
* @hrows | OException any exception thrown by the underlying Witer
*/
public void witeJavaSource(JavaSource i Source) throws | OException {
doWiteJavaSource(i Source);
}

private void doWiteJdavaSource(JavaSource i Source) {
/Il wite the source file coment
doW it eComent (i Source);
nPWprintln();
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/1 wite the package statenent

String p = i Source. get Package();

if (p!'=null) {
printLine("package " + p + ";");
nPWprintln();

}
/! wite the inport statenents
for (lterator i = iSource.getlnports().iterator(); i.hasNext(); ) {

printLine("inport " + i.next() + ";");
}
mPWprintln();

/1 wite the classes

for (lterator i = iSource.getC asses().iterator(); i.hasNext(); ) {
doWiteC ass((C ass) i.next());
nPWprintln();

}

private void doWwiteCd ass(Class iC) {
/1 wite the class comment
doW it eComrent (i C);

// indent as needed
nPW print (m ndentation);

/Il wite nodifiers
doWiteMdifiers(iC;

mPWoprint("class " + i C getNane());
String extendedC ass = i C. get Ext endedd ass();
if (extendedCass !'= null) {
nmPWprint(" extends " + extendedd ass);
}
Iterator interfaces = i C getlnplenentedinterfaces().iterator();
if (interfaces.hasNext()) {

nPWprint(" inplenents " + interfaces.next());
while (interfaces. hasNext()) {

mPWprint(", " + interfaces.next());
}
}
mPWprintln(" {");
i ndent () ;

/1 wite all fields

for (lterator i = iCgetFields().iterator(); i.hasNext(); ) {
print (KEmptyString);
doWiteField((Field) i.next());
nmPWprintin(';"');

}

/'l wite all methods
if (!'iC getMethods().isEnpty()) {
nmPW println();
}
for (lterator i = iC getMethods().iterator(); i.hasNext(); ) {

doWiteMet hod((Method) i.next());



}

nmPW println();
}

/Il wite all inner classes
if ('iC getCasses().isEmpty()) {
nmPWprintln();

for (lterator i = iC getC asses().iterator();

doWiteC ass((Cl ass) i.next());

outdent ();
printLine("}");

private void doWiteField(Field iF) {

}

I/ wite the field coment
doWiteComrent (i F);

/Il wite nodifiers
doWiteModifiers(iF);

nPW print (iF.getType());
mPWprint(' ');
nPW print (i F. get Name());

private void doWiteMethod(Method iM {

// write the nethod conment
doWiteComent (i M;

/'l indent as needed
nPW print (m ndentation);

// wite nodifiers
doWwiteMdifiers(iM;

/!l wite the return type

String returnType = i M get ReturnType();

i . hasNext ();

) |
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if (returnType !'= null && !'returnType.trim().equal s(kEnmptyString)) {

nPW print(returnType);
mPWprint(' ');
}

mPW print (i M get Narre());
mPWoprint('(');

/1 wite method argunents

Iterator args = i MgetArgunents().iterator();

if (args.hasNext()) {

doWiteField((Field) args.next());

while (args. hasNext()) {
mPWprint(", ");

doWiteField((Field) args.next());

}
mPWprint(')');

/Il wite throws clause

Iterator exceptions = i M getExceptions().iterator();

i f (exceptions.hasNext()) {
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nPWprint(" throws " + exceptions.next());

whil e (exceptions. hasNext()) {

nmPWprint(", " + exceptions.next());
}
}
mPWprintln(" {");
i ndent () ;

/1 wite nmethod body
for (lterator i = iMgetBody().iterator(); i.hasNext(); ) {
Met hod. BodyLi ne |ine = (Method. BodyLine) i.next();

/1 indent as needed

nPW print (m ndentation);

nPW print (buil dl ndentation(line.getlndentLevel () *
mN\um ndent Spaces)) ;

// wite the source |ine
nmPWprintln(line.getText());

}

outdent ();
printLine("}");
}

private void doWiteComent (Commentable i Q) {
Conment ¢ = i C get Conment () ;

if (c == null) {
return;
}

String[] commentLines = c.getlLines();

for (int i =0; i < comentLines.length; i++) {
printLi ne(comentLines[i]);

}

}

private void doWitehbodifiers(HasModifiers iH {

/1 wite the access nodifier
doWiteAccessModi fier(iH get Accesshvodifier());

/1l wite all of the other nodifiers

for (lterator i = iH getMddifiers().iterator(); i.hasNext(); ) {
nmPWprint(i.next());
mPWprint(" ");

}
}
private void doWiteAccessModifier(AccessMdifier iAccess) {
if (iAccess == null || iAccess == AccessModifier.kDefault) {
return;
}
nPW print (i Access.toString());
mPWprint(' ');
}

private void indent() {
nCurrent | ndent Si ze += mNunl ndent Spaces;



rebui | dl ndent ati on();

}

private void outdent() {
nCurrent | ndent Si ze -= mNunl ndent Spaces;
if (mCurrentlndentSize < 0) {
nCurrent | ndent Si ze = 0;

rebui | dl ndent ati on();

}

private void rebuildlndentation() {
if (mCurrentlndentSize == 0) {
m ndentation = kEnptyString;
return;

}

m ndentation = buil dl ndentati on(nCurrentl| ndentSi ze);

}

private static String buildlndentation(int iSize) {
StringBuffer sb = new StringBuffer(iSize);
for (int i =0; i <iSize; i++) {
sb. append(' ');
}

return sbh.toString();
}

private void printLine(String iLine) {
nPW print (m ndentation);
nPW println(iLine);

}

private void print(String iLine) {
nPW print (m ndentation);
nPW print (i Li ne);
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package emnuse;
i mport java.util.x*;

/**

* Various utilities related to string mani pul ation.
*

* @ut hor Mark Ayzensht at

*/

public class StringUils {

private StringUils() {
/1 enforce non-instantiability
}

/**
* Converts the given word to "Pascal case", in which the first letter of
* the word is capitalized and the rest are nade | ower-case.

@aram i Wrd the word to convert
@eturn the converted word

/
public static String toPascal Case(String i Wrd) {

int len = iWwrd.length();
if (len == 0) {

return i Wrd;
}

StringBuffer sb = new StringBuffer(len);

* % X X

sb. append( Char act er.t oUpper Case(i Wrd. charAt(0)));

if (len > 1) {
sb. append(i Wrd. substring(1l).toLowerCase());
}

return sb.toString():
}

/**
* Tokeni zes an action string, using commas as delinmters and taki ng doubl e-
* quoted strings into account.
*/
public static String[] tokenizeActionString(String iStr) {
String[] tokens = new String[6];

StringTokeni zer st = new StringTokenizer(iStr, ",");
try {
int firstQuotelndex = iStr.indexOF('\"");
if (firstQuotelndex == -1) {
/1 iStr does not contain double-quote characters -- handl e
nornal |y
for (int i =0; i <6; i++) {
tokens[i] = st.nextToken().trin();
}
} else {

/1 iStr contains doubl e-quoted characters

int |astQuotelndex = iStr.lastlndexOF('\"");

if (firstQuotelndex == | astQuotel ndex) ({
/1 shoul d never happen if granmar is
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/!l witten correctly, but just in case
t hrow new Runti neException("Only one doubl e-quote

char.");
}
for (int i =0; i <2; i++) {
tokens[i] = st.nextToken().trin();
}
tokens[2] = iStr.substring(firstQuotelndex, |astQotelndex
+1).trin();
st = new StringTokeni zer (i Str.substring(lastQuotel ndex +
2), """
for (int i =3; i <6; i++) {
tokens[i] = st.nextToken().trin();
}
}
} catch (NoSuchEl enment Exception ex) {
/1 shoul d never happen if granmar is witten correctly, but just
in case
t hrow new Runti neException("Error: Not enough tokens in action
string.");
}
return tokens;
}

public static String[] tokenizeChar TypeBody(String i Str) {
String[] tokens = new String[3];
StringTokeni zer st = new StringTokenizer(iStr, ",");

try {
for (int i =0; i <3; i++) {
tokens[i] = st.nextToken();

}
} catch (NoSuchEl enent Exception ex) {
/1 shoul d never happen if granmar is witten correctly, but just
in case
t hrow new
Runti meException("Error: Not enough tokens in CharType body
string.");

}

return tokens;

public static String screenplayQut put Cl assNane(String i Fil eNane) {
int dotlndex = iFileNane.indexOf('.");
if (dotlndex == -1)
return toPascal Case(i FileNanme) + "Screenpl ayQutput"”;
}

String safeBase = i Fil eNane. substring(0, dotlndex);
return saf eBase + "Screenpl ayQut put "

e
* TakesAction.java created on Apr 21, 2003
*/
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package emuse.runtine. actions;

i nport enuse. runtine. nodel . Adver b;
i mport emuse. runtine. nodel . Preposition;
i nport enuse. runtine. nodel . St ageObj ect;

/**
* @ut hor vs299
*/
public class TakesAction extends AbstractAction {

/* (non-Javadoc)

* @ee enuse.runtine. nodel . Action#initialize(emuse.runtine.nodel . Stagej ect,
java. |l ang. Obj ect, enuse.runtinme. nodel . Preposition, enuse.runtine. nodel.Stageject,
ermuse. runti me. nodel . Adver b)

*/

public void initialize(
St ageObj ect i Subj ect,
oj ect i Directject,
Preposition iPrep,
St ageObj ect il ndirect Qj ect,
Adverb i Adverb) {
/1 TODO Aut o- generated met hod stub
super.initialize(
i Subj ect,
i Di rect Obj ect,
i Prep,
i I ndi rect bj ect,
i Adverb);

}

/* (non-Javadoc)
* @ee enuse.runtine. nodel . Acti on#i sDone()
*/
public bool ean isDone() {
/1 TODO Aut o-generated net hod stub
return super.isbDone();

}

/* (non-Javadoc)
* @ee enuse.runtine.actions. Abstract Acti on#onFirstStep()
*/
protected void onFirstStep() {
/1 TODO Aut o- generated met hod stub
super.onFirstStep();

}

/* (non-Javadoc)
* @ee enuse.runtine.actions. AbstractActi on#onStep()
*/
protected void onStep() {
/1 TODO Aut o- generated met hod stub
super.onStep();

}

/*

* TestDriver.java created on Apr 21, 2003
*/
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package emruse.runtine. ani m

i mport emuse. Resour ceManager ;

i nport enuse.runtine. acti ons. Appear sActi on;
i mport emuse.runtine.actions. SpeaksActi on;
i nport enuse.runti acti ons. Wal ksActi on;

i mport emuse.runti nmodel . Acti on;

i nport enuse.runti nodel . Char act er;

i mport emuse.runti nmodel . Scene;

i nport enuse.runti nodel . Scr eenpl ay;

i mport emuse.runti nodel . Setti ng;

i nport enuse.runti nodel . St age;

i mport emuse.runti nmodel . St agehj ect ;

3333333333

/**

* This class should eventually be integrated into the
* generated screenplay code.

*

* @ut hor vs299

*/

public class TestDriver {

public static void test(Screenplay play) throws Exception {
Ani mat i onFrane ani mator = Ani nati onFrame. f or Scr eenpl ay(pl ay) ;

/11t's K to start the ani mati on here because
//start Ani mati on can be invoked by any thread.
/] ani mat or. start Ani mati on();

public static void test() throws Exception {

/llnitialize the scene

St ageObj ect cash = new | nageQbj ect (" noney. j pg");

Character bush = new Character(0, 0, "bush.gif");

Character edwards = new Character (200, 200, "sedwards.gif");

Setting set = new Setting();
set. set | mage( Resour ceManager . get | nst ance(). get | nage(" Sunset.jpg"));

Scene s = new Scene();
s.set Setting(set);

cash. xLoc. set Val ue(400);
cash. yLoc. set Val ue(300);
cash. scal e. set Val ue( 2);

Action a0 = new Appear sAction(bush, Stage.LEFT);
Action a0l = new AppearsAction(edwards, Stage. Rl GHT);

Action a02 new Appear sAction(cash, Stage. CENTER);

Action al = new Wl ksActi on(bush, cash);

Action a2 = new SpeaksAction(bush, "It is inperative that we used the
correct access nodifiers. Show ne the noney! Friends! Romans! Countrynmen! Hello

nurse!");
Action a3 = new SpeaksActi on(edwards,
"Well, good night. If you do nmeet Horatio and Marcel |l us, The
rivals of ny watch, bid them nake haste.");

a0. set RunOr der (0) ;
a0l. set RunOrder (0);
a02. set RunOr der (0);
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al. set RunOrder (1);
a2.set RunOrder (2);
a3. set RunOrder (3);

.addAct i on(a0);

.addAction(a01l);

.addAct i on(a02);

.addAction(al);

.addAction(a2);

.addAction(a3);

Screenpl ay sp = new Screenpl ay();
sp. addScene(s) ;

nnunonon

n

SceneManager sceneManager = new SceneManager (sp);

sceneManager . addSprite(cash);
sceneManager . set SpeedScal eFact or (1) ;

Ani mat i onFrame ani mat or = new Ani mati onFr ane( sceneManager,
//1t's OKto start the animation here because

//start Ani mati on can be invoked by any thread.
ani mat or. start Ani mati on();

static void main(String args[]) throws Exception {
test();
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"Default");
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package emruse. conpil er;

i mport java.util.x*;

i mport enuse. *;

i nport enuse.runtine. actions. *;

i mport emuse. runtine. nodel . *;

i nport enuse. runti ne. nodel . Character;

/**

* A generated screenplay class should eventually look like this. This class
* is intentially package-private and shoul d not be exposed as part of the
* public API.
*
* @ut hor Mark Ayzensht at
*/
cl ass Test Screenpl ay {
private Screenplay nScreenpl ay;
private Char Type ct1l;
private PropType pt1;
private Setting setl;
private Character cl;
private Character c2;
private Prop pl;
private Prop p2;
private G oup g1l;

public Test Screenplay() {

try {
set Ti t| eAndAut hors();

def i neChar Types();
defi nePropTypes();
defineSettings();
defi neCharacters();
defi neProps();

defi neG oups();

defi neScenes();

} catch (EnmuseException ex) {
ex. printStackTrace();

}

}

private void setTitl eAndAut hors() throws EnuseException {
nScreenpl ay.setTitle("Hanm et for Dunmies");
nScr eenpl ay. set Aut hors(new String[] {"Shakespeare, WIlian'});

}

private void defineChar Types() throws EnuseException {
Resour ceManager rm = Resour ceManager . get | nstance();

ctl = new Char Type();

ct 1. set Headl mage(r m get | nage(" guar dhead. j pg"));
ctl. set Arm mage(rm get | mage( " guardarm jpg"));

ct 1. set Legl nage(rm get | mage("guardl eg. j pg"));

ct 1. set Tor sol nage(rm get | mage("guardtorso.jpg"));
ct 1. set Gender (Gender. val ue ("mal e"));

ct 1. set Hei ght (Hei ght. val ueO ("tall"));
ctl.setBuild(Build.val ued ("nediunm'));

nScr eenpl ay. set Char act er Types(new Char Type[] { ctl });
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private void definePropTypes() throws EnuseException {
Resour ceManager rm = Resour ceManager . getl nstance();

ptl = new PropType();
pt 1. set Appear ance(rm get | nage("sword.jpg"));
pt 1. set Scal e( Scal e. val ue (" nedi un') ) ;

nScr eenpl ay. set PropTypes(new PropType[] { ptl });
}

private void defineSettings() throws EnuseException {
Resour ceManager rm = Resour ceManager . get | nstance();

setl = new Setting();
setl. setl mage(rmgetl mage("platformjpg"));
set 1. set Sound(rm get Sound( " spookyni ght. mp3"));

nScreenpl ay. set Setti ngs(new Setting[] { setl });
}

private void defineCharacters() throws EnuseException {
cl = new Character();
cl. set Name(" Franci sco");
cl. set Char Type(ctl);

c2 = new Character();
c2. set Name( " Ber nardo") ;
c2. set Char Type(ctl);

nScr eenpl ay. set Characters(new Character[] { c1, c2 });

}

private void defineProps() throws EnuseException {
pl = new Prop();
pl. set Name("franSword");
pl. set PropType(ptl);

p2 = new Prop();
p2. set Name( " ber nSword") ;
p2. set PropType(pt1l);

nScr eenpl ay. set Props(new Prop[] { pl, p2 });
}

private void defineGoups() throws EnuseException {
gl = new G oup();
gl. set Name("guards");
gl. set Menber s(new St ageCbject[] { cl, c2 });

nScr eenpl ay. set G oups(new Group[] { 91 });
}

private void defineScenes() throws EnuseException {
nScr eenpl ay. addScene( cr eat eScenel());
}

private Scene createScenel() throws EnuseException {
Scene s1 = new Scene();
sl.setSetting(setl);

Action a0 = new JunpsAction();
a0.initialize(c2, pl, Preposition.valueO("with"), p2,
Adver b. val ued (" qui ckl y"));
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s1. addActi on(a0);

return si,
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/*

* Created on Apr 10, 2003

*/

package emruse.runtime. acti ons;

i mport enuse. runtine. nodel . Adver b;

i nport enuse. runti ne. nodel . Character;

i mport enuse. runtine. nodel . Preposition;
i nport enuse. runtine. nodel . St ageObj ect;

/**
* @ut hor VI adi sl av
* @ut hor "Marki sl av"
*/
public class WAl ksAction extends AbstractAction {
/1 in pixels per second

public static final double kSl owSpeed = 50.0;
public static final double kMedi unSpeed = 80. 0;
public static final double kFastSpeed = 150.0;

public static final double kLegAngl e = Math.toRadi ans(20);
public static final double kLegOffset = Math.toRadi ans(0);

public static final double kKneeAngle = Math.toRadi ans(30);
public static final double kKneeO'fset = Math.toRadi ans(30);

// instance vari abl es
doubl e f oot Ani mati onSpeed,;
doubl e speed, dx, dy, dt;
Character ch = null;

St ageObj ect target;

public Wl ksAction() {}

public Wal ksActi on(Character c, StageChject target) {

initialize(c, null, Preposition.kTo, target, null);
}
/**
* @aram i Subj ect the Character that wal ks
* @aram i Direct Qbj ect this argument is ignored
* @aramiPrep should be "to", "toward", etc.
* @aramilndirect Object wal ki ng to who or what?
* @aram i Adverb the adverb slowy or quickly or null
*/

public void initialize(
St ageObj ect i Subj ect,
oj ect i Directject,
Preposition iPrep,
St ageObj ect il ndirect Qj ect,
Adverb i Adverb) {

/1 set subject
ch = (Character) i Subject;
target = ilndirectbject;

/1 deternine speed

if (iAdverb == Adverb. kQui ckly) {
t hi s. speed = kFast Speed,;

} else if (iAdverb == Adverb. kSl owy) {
thi s. speed = kSl owSpeed,;

} else {
t hi s. speed = kMedi unSpeed;



}
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}

/1 the following line is based on enpirical observation
/1 of test code, not on any scientific formulation
t hi s. foot Ani mati onSpeed = this.speed / 10;

protected void onFirstStep() {

public

/1 determine direction

double dir = 0O;

doubl e myX = ch. xLoc. get Val ue();

doubl e target X = target. xLoc. get Val ue();

if ((targetX - nyX) > 0) dir = 1;
else dir = -1;

targetX -= target.getWdth() * dir;

t his. dx
this.dt

target X - nyX;
Mat h. abs(dx / speed);

/1 setup knobs

ch. |l Knee. set O f set (kkneeOffset * dir);
ch. | Knee. set Scal e(kKneeAngle * dir);
ch.l Leg.set O fset (kLegOf fset * dir);
ch. | Leg. set Scal e(kLegAngle * dir);

ch. rKnee. set O f set (kkneeOffset * dir);
ch. rKnee. set Scal e(kKneeAngle * dir);
ch.rLeg.set O fset (kLegOffset * dir);
ch.rlLeg. set Scal e(kLegAngle * dir);

ch. xLoc. vary(nyX, targetX);

ch. r Shoul der. set Val ue(1);
ch. rEl bow. set Val ue(1);

[/ r Shoul der. set Val ue(1);
[/ rEl bow. set Val ue(1);

voi d onStep() {
doubl e w = el apsed * foot Ani mati onSpeed,;

if (ch ==null) {
throw new ||| egal St at eExcepti on("Wal kAction not initialized");
}

if (isbDone()) {
ch. xLoc. set Val ue(1);
ch.l Knee.reset();
ch.l Leg.reset();
ch.rKnee.reset();
ch.rLeg.reset();
return;

}

ch. | Knee. set Val ue(Mat h. sin(w));
ch. | Leg. set Val ue(Mat h. cos(w) ) ;

ch. rKnee. set Val ue(Mat h. si n(w + Mt h. t oRadi ans(180)));
ch.rlLeg. set Val ue(Mat h. cos(w + Mat h.toRadi ans(180)));

ch. xLoc. set Val ue( el apsed/ dt);
/1 ch. updat eObj ect () ;

146
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}

public bool ean isDone() {
return el apsed > dt;
}



