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(57) Abrége/Abstract:
A physical presentation of an objet (112, 132, 134, 122) is changed in a system with an object oriented environment (200, 240).
The system Includes a display (300) for presenting physical manifestations of objects (374, 378, 330). The system (200, 240)
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(57) Abréege(suite)/Abstract(continued):
has a first target object (374, 378, 330) containing a first presentation method (222) having a universal interface protocol (264).

The first presentation method (222) presents a first physical manifestation on the display. This universal protocol (264) allows
the first presentation method to be accessible by other objects capable of communicating using the universal protocol (264,
262). The system (200, 240) also contains a costume object (262) which enables communication with the first target object (272,
274, 266, 268) - e.g., the costume causes the target object to display itself at the costume object's position of the screen (3382,
384), In effect displaying the costume object (262) wearing the costume of the target object (272, 274). If the user desires that
the costume object (262) presents another physical manifestation, the user associates it with another target object (272, 274),
which the costume object (262) may also cause to present this other physical manifestation (382, 384, 286) on the display (300).
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(57) Abstract

A physical presentation of an
objet (112, 132, 134, 122) i1s changed
in a system with an object oriented
environment (200, 240). The system
inciudes a display (300) for present-
ing physical manifestations of ob-
jects (374, 378, 330). The system
(200, 240) has a first target object
(374, 378, 330) containing a first
presentation method (222) having a
universal interface protocol (264).
The first presentation method (222)
presents a first physical manifestation
on the display. This universal proto-
col (264) allows the first presentation
method to be accessible by other ob-
jects capable of communicating us-
ing the universal protocol (264, 262).
The system (200, 240) also contains
a costume object (262) which enables
communication with the first target
object (272, 274, 266, 268) - e.g., the
costume causes the target object to
display itself at the costume object’s
position of the screen (382, 384), in
effect displaying the costume object
(262) wearing the costume of the tar-
get object (272, 274). If the user de-
sires that the costume object (262)
presents another physical manifesta-

262

268

OBJECT J 226

tion, the user associates it with another target object (272, 274), which the costume object (262) may also cause to present this other physical
manifestation (382, 384, 280) on the display (300).
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COSTUME OBJECTS

Background of the Invention

The present invention relates to a computer
system running in an object oriented programming
environment and more particularly to methods and
means for associating objects to their presentation

in the environment.

Authors of computer based multimedia
presentations (titles) face the difficult task of
creating scripts to control the objects in their
title. These scripts, which are essentially a type
of computer program, are needed to display objects
having desired images, such as circles, rectangles,
spreadsheets, etc. The writing of a script is

frequently a complex and time consuming task that
demands highly specialized skills. Typically,
these skills are difficult to acquire and very few

multimedia authors wish to spend the time to learn
themn.

\
Examples of multimedia scripting languages can
be found i1n such computer program products as
HyperCard, developed by Apple Computer, Inc.,
MacroMind Director, developed by MacroMedia, Inc.,
and Authorware Professional from MacroMedia, Inc.
These multimedia scripting languages require the
multimedia author to learn all the intricacies of
the scripting language and to develop scripts
comprising several hundred lines of code to create

desired presentations. This code 1s complex to

develop and typilically cannot be readily reused.

Further, these languages use a conventional,
mostly non-object oriented approach to scripting.

It is generally recognized that object oriented




WO 94/23391

PCT/US94/03589 @)

2159467

- o=

approaches have many advantages over non-object
oriented approaches, such as the ability to easily

reuse code and develop complex code in an efficient

manner.

5 It is currently possible to assocliate images

and sound to objects in prior art object oriented
systems. For example, programming systems such as
Smalltalk or C++ provide multiple inheritance
classes which allow a "mixed in" class to add in
10 methods for displaying images on the screen of a

monitor to an existing (parent) class.

The object oriented approach of using multiple
inheritance to display images allows for reuse of
code to some extent, but there are still problems.

15 For example, in order to mix in display methods, an
author typically needs to create a new class in a
programming environment, and needs to resolve
conflicts for any methods that are defined by both
the parent class and the "mix in" class.

20 The technique of multiple inheritance requires
the author to (1) write a new class in order to use
a certain display method and (2) have the knowledge
and skill to resolve the conflicts between the
classes. The use of this technique 1is typically

25 found in programming environments involving
compilers, linkers, and debuggers. As a result,
this technigue can only be learned and used after
vears of formal training. Thus, the technique of
multiple inheritance is typically not availlable to

30 a non-programmer author in an interactive real time
environment where incremental experimentation

allows for rapid learning and exploration.
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Existing environments also do not provide a
convenient mechanism for changing the appearance of
an object over time while the program is running.
The new class always inherits from the mix in
class. In addition, the environment can result in
a proliferation of confusing and complex classes.

Ssummary of the Invention

Broadly stated, the invention provides a
flexible system for changing the physical
presentation of an object in an object oriented
programming environment. The system includes
presentation means (e.g., monitors in the case of
visual images or speakers in the case of audio
signals) for presenting physical manifestations of
objects. The system comprises a first target
object containing a first presentation method
having a universal interface protocol. The first
presentation method presents a first physical
manifestation (e.g., a certain image or sound) on
the presentation means. This universal interface
protocol allows the first presentation method to be
accessible by other objects capable of
communicating using the universal interface
protocol. The system also contains a costume
object which contains means for communicating with
the first target object using the universal
interface protocol. The costume object causes the
first presentation method to present the first
physical manifestation of the costume object --
e.g., the costume causes the target object to
display 1tself at the costume object’s position on
the screen, 1n effect displaying the costume object

wearling the costume of the target object.
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If the user desires that the costume object
present a second physical manifestation (e.g.,
another image), the user associates it with a
second target object. The second target object
contains a second presentation method having the
universal interface protocol. The second
presentation method presents the second physical
manifestation on the presentation means. The
costume object then causes the second target object
to present the costume object’s second physical
manifestation on the presentation means. As a
result, it is possible for the costume object to

have different physical manifestations.

In this manner, a costume object 1s capable of
presenting itself as a target object, i.e., drawing
itself on the screen using the target object’s
appearance. The costume object accomplishes this
feat by requesting that the target object presents
itself using one or more properties of the costume
object. For exémple, the target object might draw
itself at the costume object’s current position on
the screen, in effect causing the costume object to

change its appearance.

Therefore, it is an object of the present
invention to provide a simple yet powerful

programming environment to multimedia authors.

It is a further object of the present
invention to reduce the number of classes 1n an

object oriented programming environment.
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It is yet another object of the present i1invention

to avolid multiple 1nheritance 1in the creation of classes

and objects.

It 1s also an object of the present invention to
5 allow multimedia authors to easlily change the

presentation format of an object.

In accordance with one aspect of the present
invention there is provided a system having a plurality
of objects in an object oriented programming

10 environment, each of the plurality of objects having a
physical manifestation that is presented to a user said
system comprising: a first target object including a
first presentation method having a universal protocol
making said first presentation method accessible by

15 other objects capable of communicating using said
protocol, said first presentation method including means
for presenting a first physical manifestation of said
first target object; and a costume object including
means for communicating with said first target object

20 using said universal protocol and means for causing said
first presentation method to present said first physical
manifestation, utilizing a parameter specified by said
costume object, as a physical manifestation of the
costume object that is presented to the user so that the

25 costume object appears to the user to be the first

target object.

In accordance with another aspect of the present
invention there is provided a method for graphically
displaying a costume object in a flexible manner, said

30 method for use in an object-oriented, digital computer

environment and comprising the following steps:
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providing a plurality of classes of target objects, each
one of the target objects i1ncluding an internal
definition of a corresponding display image; creating a
first target object belonging to a selected class of
target objects; associating the first target object with
the costume object by giving the costume object an
identifier for the first target object, said i1dentifier
serving to address the first target object when the
costume object transmits messages to the first target
object; transmitting to the costume object a first
message comprising a request to graphically display the
costume object; 1n response to the first message,
transmitting to the first target object a second message
comprilsing a request to graphically display the first
target object and further comprising one or more
parameter values describing the costume object; and in
response to the second message, displaying the costume
object using the display 1mage defined by the first
target object and further using the parameter values
describing the costume object, using the digital

computer.

In accordance with yet another aspect of the
present invention there 1s provided a method for
providing graphical display capability to a first class
of object-oriented programming objects, said method
comprising the followlng steps: providing a second
class of object-oriented programming objects, said
second class having an object-oriented programming
method for displaying a display i1mage; creating an
object C belonging to said first class of objects;
creating a first object Tl belonging to said second

class of objects; associating object Tl with object C by
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giving object C an identifier for object T1l, said
identifier serving to address object Tl when object C
transmits messages to object Tl;, transmilitting to object
C a first message comprilising a request to graphically
display object C; 1in response to the first message,
transmitting to object Tl a second message comprising a
request to graphically display object T1 and further
comprising one Or more parameter values describing
object C; and 1n response to the second message,
executing the method for displaying pertaining to the
second class of objects so as to provide a graphical
display for object C using the parameter values

describing object C.

Other objects, advantages, and features of the
present invention will become apparent to those skilled
in the art from the following specification when taken

in conjunction with the accompanying drawings.

Brief Description of the Drawings
Fig. 1 i1s a drawing showing an object

communlcation system according to the present il1nvention.

Fig. 2A 1s a drawlng showing the structure of a

target object according to the present 1nvention.

Fig. 2B 1s a drawing showing the structure of a

costume object according to the present i1nvention.

Fig. 2C 1s a drawing showing the interaction
between a conductor object, a costume object, and target

objects 1n accordance with the present invention.

Fig. 3 1s a drawing of a computer system
contalning an object oriented programming environment of

the present i1nvention.



WO 94/23391 Ay pCT/US94/03589 @)

10

15

20

25

30

2&5% &61 —_—G—

Fig. 4 shows an exemplary program illustrating
the use of target and behavior objects according to

the present invention.

Figs. 5A-5I show the screen of a monitor

showing the different stages in the execution of
the exemplary program of Fig. 4.

Figs. 6A and 6B are drawings showing an
application of the costume object of the present

invention.

Detailed Description of Preferred Embodiments

Fig. 1 illustrates an object communications
system in accordance with the present inventilion.
The system facilitates communication among objects
in an object-oriented programming environment. The
system of Fig. 1 comprises three classes, class A,
class B, and class C, shown as reference numerals
110, 120, and 130, respectively. Each class may
consist of an enumerated number of objects which
are derived from the class. For example} Fig. 1
also shows an object A derived from class A, an
object B derived from class B, an object C derived
from class C, and an object D derived from class C;
these objects are shown in Fig. 1 as reference
numerals 112, 122, 132, and 134, respectively.
Each object has the ability to send and receive
certain messages in accordance with predefined
capabilities of such object. Any particular object
of a class may be in communications with one or
more objects derived from the same or another
class. Direct communication between objects
derived from classes A and B enables object A

derived from class A to affect the behavior of
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object B derived from class B by sending it a
specific message. A typical message may be a
request for data or information, a transmission of
data or information, a query as to the other
object’s ability to perform certain methods, or an
instruction to execute certain operations, to

undertake certain actions, or to perform certain
functions.

In a preferred embodiment, one of the objects,
for example, object A, which is derived from Class
A, i1s a conductor object. The conductor object
contains a list of objects that are active and
coordinates their use of shared resources, such as

a monitor, user events and CPU cycles. The

conductor is responsible for the smooth updating of
the screen of the monitor by compositing the
objects on the screen in an efficient way. Objects
of another class, for example, class B, are costume
objects. These costume objects use the methods of
the objects of other classes, e.g., object C of
Class C, for graphic display. The objects which
perform the graphic display function for costume
objects are target objects. Each target object
preferably displays a unigue image.

Fig. 2A shows the structure of a target object
200 of the present invention consisting of two
components: a data field 210 and a methods module
220. Data field 210 contains data that is
accessible by methods module 220. Data field 210
of object 200 is private to object 200, i.e., it is
accesslible only by methods module 220 of object
200. One object may access the data field of

another object by sending a message requesting that
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object to execute one or more of 1ts methods to
access 1its private data.

Methods module 220 contains a presentation
method 222 and a set of additional methods 224.

5 Presentation method 222 has a universal interface
protocol such that many or all of the costume
objects in the object communication system can
invoke presentation method 222. The costume object
invokes presentation method 222 of target object

10 200, altering one or more characteristics of the
target object (e.g., its location) to match the
characteristics of the costume object.
Presentation method 222 then presents a physical
manifestation (e.g., playing the target object’s

15 sound or displaying the target object’s appearance
at the costume object’s location). Examples of
images presented by various presentation methods
are a shape, a bitmap image, a spreadsheet, a memo,
or other images. Target object 200 may also use

20 presentation method 222 to display itself (i.e., at

its own location).

It should be noted that, in general, the
costume object must change the target object’s
characteristic back to its original position. If

25 the target object, however, is only used by this
costume object (and thus not on the conductor’s

list), then its characteristics need not be reset

after each invocation of the presentation method.

The additional methods 224 of target object
30 200 are those methods which are not of concern to

costume objects, i.e., methods which do not relate

to the presentation of images, sounds, etc. These
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additional methods are conventional methods, well

known in the art, and are not part of the present
invention.

Fig. 2B shows the structure of a costume

5 object 240 of the present invention. Costume
objects also contain a data field 242 and a methods
module 244. In this embodiment, the methods module
contains a draw method 246 which does not directly
draw an 1mage by 1itself, i.e., there is no code in

10 draw method 246 which actually draws an image.
Draw method 246 merely invokes the presentation
method of an assoclated target object (identified
in data field 242, along with the position of
costume object 240) in response to a draw message

15 sent by the conductor object (for example, object A
of Fig. 1) during the compositing process. Thus,
if a costume object desires to display itself as a
corresponding target object, it merely needs to
invoke the presentation method of that target

20 object and passes its current position on the

screen as a parameter.

Fig. 2C illustrates the interaction between a
conductor object 262, a costume object 264, two
objects 266 and 268, and two target objects, A

25 (272) and B (274). Costume object 264 and objects
266 and 268 are on the list of active objects
maintained by conductor object 262. As a resuit,
conductor object 262 can invoke the draw methods of
these objects. However, target objects A and B are

30 not on the list of conductor object 262.

Consequently, conductor object 262 does not
directly 1nvoke the presentation methods of target
objects A and B. Since target objects A and B each
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contain a presentation method having the universal
interface protocol, the presentation methods of
these two target objects could be used by costume
object 264. Even though costume object 264 can

5 associate with only one target object at a time,
costume object 264 can change its association to a
different target object. Thus, costume object 264
can display different images by invoking the
presentation method of different target objects.

10 Tt should be pointed out that a target object
can also be an active object -- i.e., an object on
the conductor’s list capable of receiving user
events, etc. Thus, active object 266 could be a
target object (i.e., it contains a presentation

15 method having a universal interface protocol). 1In
this case, object 266 is itself displayed at its
own location (using its own presentation method)
while that same presentation method could be used
by costume object 264 for displaying the same image

20 at the costume object’s location (i.e., displaying
the costume object with the target objeét’s

appearance) .

A discussion of a specific application of the

object communications system of the present

25 invention as used in a multimedia environment will
further clarify the embodiments of the present
invention. Fig. 3 is a drawing showling a computer
system 300 comprising a processor unit 310, a
keyboard 312, a pointing device (such as a mouse

30 314), and a monitor 320. Processor unit 310
preferably contains a central processor unit,
memory, and other components for performing digital

operations. Processor unit 310 further contains a
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sound unit 316 for generating audio outputs in a
multimedia environment. Different peripheral
devices, such as video and external media systens

(not shown), can also be advantageously coupled to
processor unit 310.

Monitor 320 may display a plurality of
objects, such as a square object 324 and an oval
object 325. A text window 330 may also co-exist
with these objects. In the preferred embodiment,
text window 330 could be a scripter window for a
user to enter a script using a scripting language.
Fig. 3 also shows a cursor 332 being displayed on
monitor 320. The movement of cursor 332 is
preferably controlled by mouse 314.

Fig. 4 shows an exemplary script 350, written
in pseudo code form, for demonstrating the creation
and use of a costume object. Each statement of
script 350 contains a line number (located at the
left hand side of the corresponding statement) for
easy 1dentification. Script 350 creates two target
objects: (1) an oval object (designated in script
350 as "TARGET 1"), and (2) a box (rectangular)
object (designated in script 350 as "TARGET 2%).
Script 350 also creates a costume object,
designated as "COST." The shape of costume object
"COST" can be changed easily from an oval to a

rectangle, or vice-versa, by associating COST
either with TARGET 1 or TARGET 2.

The writing and execution of script 350 in an
interactive environment is illustrated in
Figs. 5A-5I. These drawings show the images
displayed on the screen of monitor 320 as script
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350 is executing. After the first line of script
350, i.e., "TARGET 1 := NEW OVAL," is entered by a
user in scripter window 330, a target object 1is
created. However, the image of TARGET_ 1 object is
5 not shown on the screen of monitor 320 because it
is not added to the list of the conductor object.

After the second line of script 350, i.e.,

"ADDACTOR CONDUCTOR TARGET 1," is entered by the
user in scripter window 330, TARGET 1 object is

10 added to the list of the conductor object. This
target object (shown in Fig. 5A as an oval object
374) contains a presentation method which draws an
oval on the screen of monitor 320. As a result, an
oval appears at a default position on the screen of

15 monitor 320. The presentation method of oval
object 374 contains the universal interface
protocol, described above. Consequently, the
presentation method of oval object 374 can be used

by any costume object. As pointed out above,
20 target objects do not have to be themselves

displayed. The purpose of performing this step 1is
to provide a better view of the objects of the
presént invention.

The user can position cursor 332 on oval
25 object 374 and use mouse 314 to drag oval object
374 to a position on monitor 320 which does not
overlap scripter window 330 (see Flg. 5B). Thé
purpose of performing this drag step is to provide
a better view of the objects of the present

30 invention, as will be demonstrated below.

After the third line of script 350, 1i.e.,
"TARGET 2 := NEW BOX," is entered by the user into
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scripter window 330, another target object is
created. At this point in time, TARGET 2 object is

not displayed because it is not on the list of the
conductor ob’ject.

After the fourth line of script 350, i.e.,
"ADDACTOR CONDUCTOR TARGET 2," is entered by the
user into scripter window 330, TARGET 2 object is
added to the list of the conductor object. This
target object (shown in Fig. 5C as a box object
378) contains a presentation method which draws a
rectangular box on the screen of monitor 320. As a
result, a box appears at the default position on
the screen monitor 320. The presentation method of
box object 378 contains the universal interface
protocol, described above. Consegquently, the
presentation method of box object 378 can be used
by any costume object. As pointed out above,
target objects do not have to be themselves
displayed. Again, the purpose of performing this
step 1s to provide a better view of the objects of
the present invention. |

The user can position cursor 332 on box object
378 and uses mouse 314 to drag box object 378 to a
position which does not overlap either scripter
window 330 or oval object 374 (see Fig. 5D).
Again, the purpose of performing this drag step is
to provide a better view of the objects of the

present invention.

The rest of script 350 relates to the creation
and manipulation of a costume object. After the
fifth line of script 350, i.e., "COST := NEW
COSTUMEACTOR," 1is entered by the user into scripter
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window 330, a costume object named "COST" is
created. The sixth line of script 350, 1i.e.,
"ADDACTOR COST" instructs the conductor to add
costume object COST to its list of active objects.
At this point in time, there is no physical 1mage
of COST on the screen of monitor 320 because the

draw method of COST is not able to directly draw an

image.

After the seventh line of script 350, i.e.,
"COST’S COSTUME := TARGET 1," 1s entered by the
user into scripter window 330, costume actor COST
is associated with TARGET 1 object. When the
conductor object invokes the draw method of COST
object, COST object in turn sends a message to oval

object 374 (i.e., TARGET 1 object) to invoke its
presentation method.

In the preferred embodiment, prior to sending
the presentation message to TARGET_1, the COST
object gets and stores the current position of the
TARGET 1 object. It then sets the position of the
TARGET 1 object to its own current position. After
invoking the presentation method of TARGET_1, the
COST object restores TARGET 1’s original position.

Since the presentation method of TARGET 1

draws an oval, COST now appears as an oval 382 at
the default position (see Fig. 5E). The user can
position cursor 332 on oval 382 and use mouse 314
to drag oval 382 to a new position 384 which does
not overlap the other objects (see Fig. 5F).
Again, the purpose of performing this drag step is
to provide a better view of the objects of the

present invention.
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After the eighth line of script 350, i.e.,
"COST’S COSTUME := TARGET 2," is entered by the
user into scripter window 330, the conductor object
causes COST to send a message to box object 378
(L.e., TARGET 2 object) to invoke its presentation
method. Since the presentation method of TARGET 2
draws a box, COST now appears as a box 386 at
position 384 (see Fig. 5G).

The ninth line of script 350, i.e., "“"COST Y :=
200," moves the COST object to a new position 390
which is located directly above position 384 (see
Fig. 5H). After the tenth line of script 350,
l.e., "COST’S COSTUME := TARGET 1," is entered by
the user into scripter window 330, the conductor
object causes COST to send a message to oval object
374 (i.e., TARGET 1 object) to invoke its
presentation method. Since the presentation method

of TARGET 1 draws an oval, COST now appears as an
oval 392 at position 390 (see Fig. 5I).

Thus, the new target object appearé at the
same position (which makes sense because the COST
objecf did not move). Note that this new target
object appeared at the correct position only
because the COST object either set the new target
object’s position to this position after
associating the new target object, or because the
COST object always (e.g., during its presentation
method) sets and restores the position of its

target object.

In addition to the draw method, costume
objects may also contain a set of additional

methods which are used for purposes other than
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invoking the presentation method. Fig. 6A shows a
screen 410 of a monitor containing a button 412

located on a light bulb 414. A user can move a
cursor 416 to the position of button 412 and click
5 on a mouse 418. The color of light bulb 414
changes from yellow to black, and vice-versa, a
short time after the clicking of mouse 418.
Fig. 6B is a drawing showing one system 450 to
implement the system of Fig. 6A using a
10 specialization of the costume object of the present

invention.

System 450 comprises a costume object 454
having a draw method for invoking the presentation
methods of two target objects, a button up object

15 470 showing button 412 in a "up" position and a
button down object 472 showing button 412 in a
"down" position. Costume object 454 also contains
a get-mouse-status (i.e., a "mouse down" handler)
method 456 for receiving a mouse 418 event from the

20 conductor (not shown). Costume object 454 also
contains a method 458 to i1nvoke the colbr method

476 of a light-bulb object 474.

As the user clicks on mouse 418, the status of
the mouse is communicated to costume object 454.
25 Costume object 454 displays itself either as button
up or button down by invoking the presentation
methods of button up object 470 or button down

object 472. A short time after changing target
objects, costume object 454 causes the color method

30 476 to change the color of light bulb 414.

It can be seen from the above example that the

use of costume objects allows great flexibility in
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presenting the costume objects. Once a set of

Itarget objects 1is created, the presentation methods
of these target objects can be used by many costume
objects. There are certain advantages associated

5 with using these presentation methods. First, the
costume objects do not have to duplicate the
presentation methods of the set of target bbjects.
As a result, the efficiency of the system is
improved. Second, the use of the same set of

10 presentation methods provides consistency in the
appearance of the costume objects.

Another significant flexibility provided by
the use of costume objects is the ability for the
costume object to easily change its appearance. As

15 can be seen 1n the above example, the multimedia

authors only have to write one line of code to

change the appearance of a costume object.

Costume objects overcome the deficiencies in

prior art multimedia scripting systems because

20 there 1s no complex code for the multimedia author
to develop, and reuse 1is very easy. In addition,
because the presentation methods can often be
developed in a more efficient low-level computer
language than the typical multimedia scripting

25 language, the performance is better.

Costume objects overcome the deficiencies in
traditional object oriented systems with multiple
inheritance 1n several respects. First, a
multimedia author does not have to create a new

30 class with 1ts attendant complexities. This keeps
classes from proliferating, so that the environment
is simpler for the author to comprehend and use, as
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compared to a multiple inheritance environment
where a new class is made for every combination of
display type. Second, the author does not have to
decide how conflicts in methods are resolved,

5 because both the costume object and the target
object are able to have their full sets of methods
available, and the costume object can be written to
correctly handle any conflicts.

For example, both the costume object and the

10 target object can get "idle" messages from the
system, it does not have to be a case of one or the
other getting such an idle message. Another
example is a costume object that gets a mousedown
event, and then can decide to either process the

15 mousedown on its own, or hand the mousedown event
to its target object, or both. Third, costume
objects can be "hooked up" to target objects at any
time during run time. They can also be
disconnected from target objects at run time. And

20 multiple costume objects can be hooked up to a
single target object, as the author sees fit. This
gives the multimedia author the flexibility to

experiment with different visual presentations for

an object over time.

25 It should be understood that while the present
invention has been specifically set forth and

described with reference to the preferred
embodiments, it will be readily appreciated by
those skilled in the art that many changes in form
30 and detail may be made without departing from the
spirit and scope of the present invention as set

forth in the appended clains.
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Claims:

1. A system having a plurality of objects 1n an
object oriented programming environment, each of the
plurality of objects having a physical manifestation
that is presented to a user salid system comprising:

a first target object i1ncluding a first
presentation method having a universal protocol making
sald first presentation method accessible by other
objects capable of communicating using said protocol,
sald first presentation method including means for
presenting a first physical manifestation of said first
target object; and

a costume object including means for communicating
with said first target object using said universal
protocol and means for causing said first presentation
method to present said first physical manifestation,
utilizing a parameter specified by said costume object,
as a physical manifestation of the costume object that
is presented to the user so that the costume object

appears to the user to be the first target object.

2. The system of Claim 1 further comprising a
second target object including a second presentation
method having said universal protocol, making said
second presentation method accessible by other objects
capable of communicating using said protocol, said
second presentation method including means for
presenting a second physical manifestation of said
second target object; and wherein said costume object
includes means for communicating with said second target
object using said universal protocol and for causing
salid second presentation method to present said second
physical manifestation of said second target object

utilizing said parameter.
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3. The system of Claim 1 further including a
screen and wherein said first presentation method
includes means for displaying an image at a position on
sald screen and wherein said parameter represents said

5 position.

4 . The system of Claim 3 wherein said position
represents the position of said costume object on said

sSCcreell.

5. The system of Claim 3 wherein said second
10 presentation method includes means for displaying an

image at salid position on said screen.

6. A method for graphically displaying a costume
object 1n a flexible manner, sald method for use 1n an
object-oriented, digital computer environment and

15 comprising the followling steps:

providing a plurality of classes of target
objects, each one of the target objects including an
internal definition of a corresponding display i1mage;

creating a first target object belonging to a

20 selected class of target objects;

assoclating the first target object with the
costume object by giving the costume object an
identifier for the first target object, said 1dentifier
serving to address the first target object when the

25 costume object transmits messages to the first target
object;

transmlitting to the costume object a first message
comprising a request to graphically display the costume
object;

30 1n response to the first message, transmitting to
the first target object a second message comprising a

request to graphically display the first target object
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and further comprlising one or more parameter values
describing the costume object; and

1n response to the second message, displaying the
costume object using the display image defined by the
first target object and further using the parameter
values describing the costume object, using the digital

computer.

7. The method of Claim © further including the
steps of:

creating a second target object belonging to a
second selectec ciass of target objects;

assoclating with the costume object the second
target object 1in place of the first target object;

transmlitting to the costume object a third
message comprlsing a request to graphically display the
costume object;

in response to the third message, transmitting to
the second target object a fourth message comprising a
request to graphically display the second target
object, saild fourth message further comprising the one
or more parameter values describing the costume object;
and

1n response to the fourth message, displaying the
costume object using the display 1mage defined by the
second target object, and further using the parameter
values describing the costume object, using the digital

computer.

8 . The method of Claim & further including the
steps of associleating the first target object with a
plurality of costume objects, and displaying each
costume object 1n said plurality using the display
image defined by the first target object and further
uslng one or more parameter values descrilbing each

costume object.
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9. The method of Claim 6 where the one or more
parameter values 1nclude an on-screen location for the

costume object.

10. The method of Claim 6 where the identifier
1s a reference to data pertalning to the first target

object.

11. The method of Claim 10 where the reference
to data pertairing to the first target object comprises
a polnter to data pertalining to the first target

object.

12. A method for providing graphical display
capability to a first class of object-oriented
programming objects, said method comprising the
following steps:

providing a second class of object-oriented
programming objects, said second class having an
Object-corientec programming method for displaying a
display image;

creating an object C belonging to said first
class of objects;

creating a first object Tl belonging to said
second c¢lass of objects;

associlating object Tl with object C by giving
object C an i1dentifier for object Tl, said identifier
serving to address object Tl when object C transmits
messages to object T1;

transmitting to object C a first message
comprising a request to graphically display object C;

in response to the first message, transmitting to
object Tl a second message comprising a request to
graphically display object Tl and further comprising

one or more parameter values describing object C; and
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1n response to the second message, executing the
method for displaying pertaining to the second class of
objects so as to provide a graphical display for cbject

C using the parameter values describing object C.

13. The method of Claim 12 further including the
steps ot:

providing a third class of object-oriented
programming objects, sald third class having a second
object-oriented programming method for displaying a
second display 1mage;

creating an object TZ belonging to said third
class of objects;

assocliating object TZ with object C in place of
object Tl by giving object C an i1dentifier for object
T2, saild 1dentifier serving to address object T2 when
object C transmits messages to object T2;

transmitting to object C a third message
comprising a recquest to graphically display object C;

1n response to the third message, transmitting to
object T2 a fourth message comprising a request to
graphically display object T2, said fourth message
further comprising the one or more parameter values
describing object C; and

1in response to the fourth message, executing the
second method for displaying so as to provide a
graphical display for object C using the parameter

values describing object C.

14 . The method of Claim 12 where said step of
associating object Tl with object C comprises the step
of assigning a pointer to data associated with object
Tl to a field within object C.



2159467

PCT/US94/03589

J10
T C
PROCESSOR ' 337 -
SOUND J16
312 14 FIG. 3

SUBSTITUTE SHEET (RULE 26)

154

|




210

ADDITIONAL 220

METHODS
| 224

% 222

200
FIG. ZA
242
244
DRAW
METHOD
(INDIRECT)
/ 246

240

FIG. 2B

SUBSTITUTE SHEET (RULE 26)



264

R1 99 46 % PCT/US94/03589

3/6

262

CONDUCTOR
OBJECT

COSTUME
OBJECT 226

FIG. 2C

JTARGET_1: = NEW OVAL
ADDACTOR CONDUCTOR TARGEI_ 1,
JTARGET_2: = NEW BOX ‘
ADDACTOR CONDUCTOR TARGEI_Z,
COST: = NEW COSTUMEACTOR,
ADDACTOR  CONDUCTOR COST;
COST'S COSTUME: = TARGET_ 1,
COST'S COSTUME: = TARGEI_2,

COST Y: = 200
COST'S COSTUME: = TARGET_1. \
FIG. 4

Jo0

SUBSTITUTE SHEET (RULE 26)



CA 02159467 2001-10-22

4 /6

332

J20
J20

FIG. 5A FIG. 58

332
J20

332

FIG. SC FIG. 3D

J wiride ade '.-':qﬂs-ﬁmww'w.nq‘n.ua'-.'-. o .



CA 02159467 2001-10-22

J/78

374
() I
330
FIG. SE FIG. S5F
374 V74 ' 374 378
O L 320
330
332 &
384 ._
386 _




CA 02159467 2001-10-22

6/6

374 > FIG. 6A

412

; 410

414

FIG. 68



210

ADDITIONAL 220

METHODS
224

PRESENTATION
METHOD

} 222

200

242

244

DRAW
METHOD
(INDIRECT)

; 246

240



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - claims
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - abstract drawing

