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ANI MATI ON  Background of the invention The present invention relates
to a data processing systemfor creating a representation of a real-world,
non- st andard, conplex objects in a graphical user
2 interface (GJ). Mre particularly, a process is utilized that allows
the areas of a display which becone hidden by an |nage during ani mation
sequences to be
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CROSS REFERENCE TO RELATED APPLICATIONS

" The present application is related to the following
applications: Serial # 08/ﬂ§}051 , entitled "Creating
Real-World Objects® (Attorney Docket AT9-96-204); serial

}#0&/QEZOXZ, éntitled "Data Processing System and Method
for Controlling a View of ‘a Realistic Object in a Display
Device" (Attorney Docket AT9-96-212); serial=#0g/753’22,
entitled "Multifunctional Object" (Attorney Docket ATS -

1 96-214); serial #OXZHEEOI& entitled "System and Method
for Maintaining Size and Position Relationships for Non-
Rectangular Real World Objects" (Attorney Docket AT9-96-
237); serial # 08/753124, entitled "Data Processing System
and Method for Scaling a Realistic Object on a User
Interface" (Attorney Docket AT9-96-240); serial
# 08/ W53073, entiti@d "Data Processing System and Method
for Viewing Objects\on a User Interface" (Attorney Docket
AT9-96-241); serial # 08/163077, entitied " pata
Processing System and Method for Performing Automatic
Actions in a Graphical User Interface" (Attorney Docket
AT9-96-242); and serial # 08/7152/22 , entitled "A Data
Processing System and Method for Modifying a Size of a
Realistic Object on a User Interface" (Attorney Docket
AT9-96-246); All of the above applications are being
filed on the same date as the present application and
assigned to the assignee of the presént application.

BACKGROUND OF THE INVENTION

The present invention relates to a data processing
system for creating a representation of a real-world,
non-standard, complex objects in a graphical user
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~quickly and efficiently refreshed when the animation i mage no | onger
obscures the area. hj ect oriented progranm ng i s a known technol ogy
whi ch encapsul ates data and nethods into a programmng entity called an
object. By protecting certain nethods and data through a public interface,
an object oriented program can insul afe each conponent from changes to
ot her conponents yet provide the needéd functions with a m nifrum of
reprogranmm ng. For nore background information on object oriented
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minimum of reprogramming. For more background
information on object oriented technologies, concepté and
conventions, please see the following references, Object
Oriented Design with Applications, Grady Booch (The
Benjamin/Cummins Publishing Company, 1990) and Obiject -
Oriented Software Construction, by B. Meyer, (Prentice
Hall, 1988). EK

Typically, graphical user interfaces, everything is

present in terms of windows, which include items such as
a size border, rectangular client, menu, title bar and

the like. These items are not found in real-world
objects, such as a telephone or a book that sits on a
user’s desk. Current data processing technology is
moving towards displaying these real-world object on the
computer screen. It is very desirable to have the real-
world object on the GUI desktop appear very similar to
what a user experiences in real life.

With advances in computer technology, such as the
increased availability of high frequency microprocessors
and multiprocessing operating systems, software animation
is becoming more and more common. When implementing
software animation it is important to remove the old
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3 (existing) image and to display the new image as fast as possible.

QG herwi se the visual effect is conprom sed and realistic, .I.ite |ike notion
i's not achieved. Typical ly, software aninmation occurs as a result of a
single foreground process. In this case, the animtion steps are as
synchronous as possi bl e when using a_multi- threaded operating system such
as Wndows and the OS/ 2 operating syéten1 For this exanple, the area of

animation is also considered to be within the foreground processes for the
wi ndow cl i ept '

area. , Ho er ...f e e f.ani ' ' deskt op,
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proces$o¥?a g'an_ani mation sequence, portions of the screen W ll be
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then the aninmation thread_(process) mnll.ﬁﬁ coggetin w t h %.toead from
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threaded operating system, such as Windows and the 0S/2
operating syshem. For this example, the area of
animation is also considered to be within the foreground
processes for the window client area. '

However, if the area of animation is on a desktop,
then there are multiple processes. For example, there
may be one program operating in each window opened on the
desktop, as well as the desktop itself. Each of these
processes are competing for time slices on the processor.
During an animation sequence, portions of the screen will
be intermittently displayed and then hidden by the
animation image. i; the animation process is above a
window containing a\word processing program, then the
animation thread (process) will be competing with a
thread from the word processing program for the screen
area that overlaps. In a conventional system, the word
processing thread and the animation sequence threads will
be treated equally when contending for a time slice of
the processor. Thus, the performance of the animation
sequence will suffer, due to its contention with the word
processing thread. This causes an inconsistent recovery
for the animation thread that occurs from the contention
with other processes, when their windows need painting.

A particular example of this is a desktop object,
such as a real world telephone which includes a drawer.
Both objects are children of the desktop, just like any
other window applications running on the desktop. When a



~ area that overlaps. In a conventional system the word processing thread

and the ani mation sequence threads will be treated equall.y.when cont endi ng
for a tine slice of the processor. Thus, the performance of the animation
sequence will suffer, due to its contention with the word processing

thread. This causes an inconsistent recovery for the aninmation thread that
occurs fromthe contention wth other4processes, when their w ndows need
pai nting. A particular exanple of this is a desktop object, such as

a real world tel ephone i ch_includes a drawer ..., Bo ohj are children
of the dé%ﬁ?Bp?e§E§FSIF£g §ﬁ§epgpﬁgr WSSW%%%SFFéaE?gngkgﬁﬁﬁing on the
deskt op. dMeRaBies in and out over the desktop. Anythimg user selects the
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ile theyaniﬁgtion sequence fé &%é% S5 t%_qgt N

rring, i s possible
(at anytime) for the underlying process to get a time
slice to do its painting, which causes the animation to
be inconsistent and out of step. This gives the
animation sequence a rough, jerky, unrealistic appearance
to a user. . _ -

Therefore, it can be seen that a need exists for a
system and method which provides for a smooth, life like,
realistic animation sequence when a user is manipulating

a "real-world" type image.

SUMMARY OF THE INVENTION
In contrast to the prior art, the present invention
provides a system and method thelallows realistic motion

to occur on a computer display when a user manipulates a
‘real world object and initiates an animation sequence.

Broadly, the present invention provides a system and
method for causing the animation sequence and the
background process to be in step (synchronized). That
is, the motion of the animation must be coordinated with
the painting of the underlying window. For example, when
the animation motion reveals the underlying window, the
speed at which the animation motion is occurring should
substantially match the speed at which the underlying
window is being painted. A mechanism is used to adjust
the thread priority of the animation thread. "

When the animation is étarting, the priority of the
animation threads is set to BELOW_NORMAL priority. The



~ slice to do its painting, which causes the anination to be inconsistent and
out of step. This gives the animation sequence a rough, jerky, unrealistic
appearance to a user. Therefore, it can be seen that a need exists for
a system and method which provides for a snooth, life like, realistic
ani mati on sequence when a user is marg pul ating a "real -worl d" type inmage.
SUWWARY OF THE | NVENTI ON In conttast to the prior art, the present
i nvention provides a system and net hod thetal | ows realistic not i on tg occur
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BELCMNCRB%EnB@(yatéhdﬁﬂai processes client area will cause an
update to that area, since that other process will have a
higher priority relative to the animation sequence.
Thus, in the previous example, the word processing thread
will have a higher priority than the animation thread and
will refresh its display area more frequently giving.a
smoother appearance relative to the animation motion
going on above it.

Therefore, in accordance with the previous summary,
objects, featuresagnd advantages of the present invention
will become appareﬁ; to one skilled in the art from the
subsequent description and the appended claims taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of a data processing
system including a central processing unit (CPU) which is
.capable of implementing the present invention;

Figure 2 shows a typical GUI with a workplace window
having the various objects that are included on the
user’s workplace;

Figure 3 is a more detailed representation of the
GUI of Figure 2 wherein the user has opened one of the
objects on the workplace such that a window assbciated
with that particular object is now displayéd;



.5 animation process is then inplenented. Subsequently,
threads are set back to NORVAL priority. Because the priority of the
animation threads is bel ow normal the other, contending processes wl|

react nore quickly (due to their higher priority) during the animation
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different functional states; and

- Figure 6 is an architectural dlagram of the various
components which implement the present invention;

Figure 7 is a representation of the workplace window
and open object of Figure 4 having a real world telephone
object thereon that shows its area;

Figure 8 is a the workplace window of Figure 7 with
the real world object having a different appearance to
illustrate the area of the display obscured during an
animation sequence;

Figures 9A and 9B are flowcharts of the process
implemented by the.present invention to display a
realistic animation sequence when the real world object
is manipulated by a user.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The telephone object of the present invention is a
user interface design for a new, real-world user
interface style. It is built using C++ and‘implements a
reusable framework. A shortcut function allows the
properties page of the telephone’s shortcut icon to
assign a shortcut key. This will allow a user to access
the phone at any time. For example, the shortcut key
will bring the telephone to the top when it is covered by
other windows. Also, the phone will automatically answer
if it’s ringing when the user presses the shortcut key.



~ systemincluding a central processing unit (CPU which is capabl e of

I npl enmenting the present invention; Figure 2 shows a typical GJ wth
a wor kpl ace wi ndow havi ng the various objects that are included on the
user's workpl ace; Figure 3 is a nore detailed representation of the

QU of Figure 2 wherein the user has fppened one of the objects on the

wor kpl ace such that a wi ndow associated with that particular object is now
di spl ayed,; 6 Figure 4 is
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Corp. It is also possible to display the traditional

outline box during resizing.

‘ During dialing, the user can insert a pause by

entering a comma (,) for a 2 second pause or semicolon

(:) to wait for another dial tone.

Telephone numbers are often made up of names or
acronyms that are easy to remember, but difficult to dial
on a real phone (for example, 1-800-CALLIBM). With the
telephone object of the present invention a user can just
type the letters on the keyboard. The present invention
translates the letters to the desired phone number, and
automatically dials the number.

The telephoneapbject of the present invention is
also capable of comﬁininq speed dial numbers with numbers
keyed in by the user. For example, if 9 must be dialed
to get an ocutside line, a user can just enter ;he numeral
9 and then select the speed dial button.

The present invention is implemented such that a
user can close the "object", if required by the'specific
operating system. However, the present invention
supports operating systems wherein closing the object by
the user is not a necessity. In a preferred embodiment
the telephone object of the present invention supports
closing the object as required by the majority of_ current
operating systems, such as Windows 95 (available from
Microsoft Corp). This closing, and other functions, is
implemented through a pop-up'menu. Just select the
telephone object (e.g. by clicking a first mouse button



= and open object of Figure 4 having a real world tel ephone object thereon

that shows its area; Figure 8 is a the workpl ace wi ndow*of Figure 7
with the real world object having a different appearance to illustrate the
area of the display obscured during.an ani mati on sequence,; Fi gures 9A

and 9B are flowcharts of the process gnplenented by the present invention
to display a realistic animation sequence when the real world object is
mani pul ated by a user. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
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presses the SHMAEHokEVed on a desk, wall, car or pocket. But,
unlike a physical telephone, it works through the

-computer. The present invention takes advantage of the
functions that computers are so good at, such as
remembering names and numbers, finding and entering
(dialing) the number quickly. The present invention
allows a user to answer and place calls without picking
up a physical handset. '

some of the differences between the preseht
invention and other telephone applications are that the
telephone object of the present invention always displays
the image of a real telephone regardless of how the user
is currently interécting with it. Further, the object of
the present inventién does not need a window border
around it; it sits right on vour desktop. It is
recognizable at any size, and can be made as big or as
small as desired without interfering with its functions.
Even when the object is displayed as an icon, it can be
used to answer calls or dial the user’s speed-dial
numbers, or to dial a number manually using the keyboard.

A user can dial numbers manually either by clicking
on the phone object’s keypad with the mouse, or by using
the computer’s number keys. (You can even type in the
letters for telephone numbers such as 1-800-CALLIEM.)
When a person being called answers, just start talking.
The present invention telephone object uses the
microphone and speaker provided with the user’s computer
system such that hands-free conversation is possible.



7 Addi tionally, one enbodi nent of the tel ephone object of the
present invention will allow the object to be fully displayed during noving
and sizing. This dynam c display of the object during sizing can be
I npl emented by using a software program such as "Plus" from M crosoft Corp.
It is also possible to display the tmaditional outline box during resizing.
During dialing, the user can insert a pause by entering a conma (,) for a 2
second pause or semcolon (;) to wait for another dial tone. Tel ephone
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current emergency numbers. To set the speed-dial function, click

on the handle portion of the drawer, which is located at
the bottom edge of the telephone object. The drawer will
slide open, displaying an area where the speed-dial
buttons can be set. That is, type the name of the .
person, or entity, to which speed-dial access is desired,
then f£ill in the desired telephone number in the Number
field and press thé\Add Name button. The name and number
will appear in the list above the entry fields. Next,
press the Set Speed Dial key. In response, the speed-
dial buttons will flash. Select the button you want to
assign to this speed-dial number. The name and number
entered by the user will appear beside its associated
speed-dial button. When the speed-dial number is set,
the user selects the handle of the drawer to return it to
its original position.

The telephone object of the present invention can be
displayed as it first appeared, with both the number pad
and the speed-dial buttons, or in a simpler state, the
base function view. To change between these -
presentations, a toggle switch located on the telephone
object just above the speed-dial buttons is selected. 1In
order to stretch or shrink the telephone object, the user



< operating systens, such as Wndows 95 (available fromMcrosoft Corp). This
closing, and other functions, is inplenented through a pop-up nenu. Just
sel ect the tel ephone object (e.g. by clicking a first nmouse button
8 over the object to see the pop-up nenu, and then clicking a second

button over the option to be selected by the user. The tel ephone
obj ect of the present invention has bd®n designed to work in nuch the sane
way as a physical tel ephone |ocated on a desk, wall, car or pocket. But,

unli ke a physical tel ephone, it, works through the computer. The present
i nvent i on%f%kg’é’vfd TREF RHA Y QY LN 299 it €re rhengo good at,
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or small you make it, the telephone object can still be

used. _

In a preferred embodiment, the present invention is
implemented in the C++ programming language using object
oriented programming techniques. C++ is a compiled
language. The programs are written in human readable
script and this script is provided to another program
called a compiler to generate a machine readable numeric
code which can be loaded into, and directly executed by
the computer. The C++ language possesses certain
characteristics which allow a software developer to
easily use programs written by others while still
provided a great deal of control over the reuse of
programs to prevent their destruction or improper use.
The C++ language is well known and many articles and text
are available which describe the language in detail.

As known by those skilled in the art, object
oriented programming techniques involve the definition,
creation, use and instruction of "objects". These
objects are software entities comprising data elements
and routines, or methods, which manipulate the data
elements. The data and related methods are treated by
the software as an entity and can be created, used and
deleted as such. The data and functions énabie cbjects
to model their real world equivalent entity in terms of
its attributes, which can be presented by the data
elements, and its behavior which can be represented by
its methods. '



- the image of a real tel ephone regardl ess of how the user is currently
interacting with it. Further, the object of the present invention does not
need a wi ndow border around it; it sits right on your desktop. It is
recogni zabl e at any size, and can be nmade as big or as small as desired

W thout interfering with its functioq@%i Even when the object is displayed
as an icon, it can be used to answer |1s or dial the user's speed-di al
nunbers, or to dial a nunber manual |y using the keyboard. A user can
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~in the program by means of a special function called a
constructor which uses the corresponding class definition
and additional information, such as arguments provided
during object creation, to construct the object. Objects
are deétroyed by a special function called a destructor.

Many benefits arise out of three basic properties of
object oriented programming techniques, encapsulatioh,
polymorphism and inheritance. Objects can be designed to
hide, or encapsulate, all or a portion of, the internal
data structure and the internal functions. More '
particularly, during program design, a program developer
can define objects :in which all or some of the data
variables and all or some of the related methods are
considered "private" or for use only by the object
itself. Other data or methods can be declared "public™"
or available for use by other software programs. Access
to the private variables and methods by other programs
can be controlled by defining public methods which access
the object’s brivate data. -The public methods form an
interface between the private data and external programs.
An attempt to write program code which directly accesses
the private variables causes a compiler to generate an
error during program compilation. This error stops the
compilation process and presents the program from being
run.

Polymorphism allows objécts and functions which have
the same overall format, but which work with different



. again selecting the handset portion of the object and begin talking.

The present invention-also includes a speed-dial function.-The speed-di al
can be set during the time period when a tel ephone conversation is
occurring or after the call is finished.:The speed-dial nay be set to allow
" access to nunbers which are called often, or to energency nunbers. To set

t he speed-dial function, click on the H%ndle portion of the drawer, which
is located at the botton1edge of the tel ephone object. The drawer Wil

Sl'de(”x”haégSpégyfgﬂc@$oﬁL8ff¥@gégti tgpﬁggdgﬁgocmﬁ%ggggp%an be set.

That is eth rson ced-di al access
S demnwure$%bh8f|IFornethpaeS|aedadéiephnnmethEemaynbehéemuMmﬂ field

and press é@evfgﬂaﬁﬁﬂeAb“t§991agh§ ﬁa”?AamdB Unbgﬁe“%FhE2EB el e |ist

above the entry field Rress he Setpﬁg n response,
t he speed- %.%ﬁeﬁuvhehéeﬁnthef a3Rd Bepret numeepst t 6Ray8GtRER/t OFo assign to

this SpeeCB&lPé.rQUaﬂ@rceﬁﬁg nanawaaérnuefnéra@ﬁhsneﬁr@grhﬁec@a@r wi Il appear
beside its _.as 00|at ynber is set,

tt
the user SEIEE sp?ﬁ %dgg ?g?ﬁEga?g&E¥V$gQF8FUWﬁBFEYtgePF§ %i nal
positi on. on theTtepeebEphantabbescwhbEht bemprésenh andeBti omrhuan be

di spl ayed Ggrdd $&pakaB0PRALAGe Ul POl Bnk "8aRUARCLRRELANT ohiae cofiee 012

buttons In a S unc Ion vi 0 chahge etvveen
t hese pr es%fm‘lat 12938 Oﬁ V@ggﬁblgw(nembeﬁgat ehavactaest endphoddagisilect | ust

above the gpesd- Qhé'lea'l‘a@:QQSh!av'?}esﬁééﬁtnglhadorQ‘%r&&rﬁfnr@E\‘ﬁhl%rteﬁ:hrI nk the
tel ephone O %ggtto theuaddltlon method by its common format (A + B)
and, during compilation, the C++ compiler will determine
which of the three methods to be used by examining Ehe
variable'types. The compiler will then substitute the
proper function code.

A third property of object oriented programming is
inheritance which allows program developers to reuse pre-
existing programs. - Inheritance allows a software
developer to define classes and the objects which are
later created from them as related through a class
hierarchy. Specifically, classes may be designated as
subclasses of other base classes. A subclass "inherits™
and has access to all of the public functions of its base
classes as though these functions appeared in the
subclass. Alternatively, a subclass can override some or
all of its inherited functions or may modify some or all
of its inherited functions by defining a new function
with the same form.

The creation of a new subclass borrowing_the
functionality of another class allows software developers
to easily customize existing_code to meet their
particular needs.



10 can nove the nouse poi nter over any edge of the phone object. The

pointer will change to a diagonally oriented sizing pointer.>*Wile this new

poi nter is showi ng, press down the |eft nouse button and drag the edge of

t he tel ephone object to change its size. No nmatter how | arge or small you

make it, the tel ephone object can still be used. In a preferred

enmbodi ment, the present invention is 1#&plenented in the G++ progranmi ng

| anguage usi ng object oriented programm ng techniques. C++ is a conpiled
cript and this script

!Sng?ggfdeghfogiﬁﬂ%ﬁgg §#§5&%h?%ggpéﬁdggggﬁﬁﬁﬁgg%gtg f&at e a machi ne
r eadabl e @ﬂqntftcanﬁeim@kohemantbeobeadedhbmtp;a@n&mmﬂngndqpqagnaugd by
L oo g ARBHECS 0T ERNES 8 LRGMRIBA S g ch |
still provimedandgeéforearsprcisdiyoifoner pirive exdedd nef ( to .
o A A G s et SRRy o
detail. set of predefined, interconnected classes are sometimes
~ provided to create a set of objects and additional
miscellaneous routines which are all directed to
performing commonly encountered tasks in a particular_
environment. Such predefined classes and libraries are
typically called "frameworks" and essentially provide a
prefabricated structure as a basis for creating a working
application program.
For example, a framework for a user interface might
provide a set of predefined graphic interface objects
which create windows, scrollbars, menus and the like, and
provide the support and "default" behavior for these
graphical interfacé\objects. Since many frameworks are
based on the object oriented techniqués, the predefined
classes can be used as base classes and the built in
default behavior can be inherited by developer defined
subclasses and either modified or overridden to allow
developers to extend the framework and create customized
solutions in a particular area of expertise. This object
oriented approach provides a major advantage over
traditional programming since the programmer is not
changing the original program, but rather extending the
capabilities of the original program. In addition, the
framework provides architectural guidance and—modeling
and, at the same time, frees the developers to supply
specific actions unique to the problem domain.
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As known by those skilled in the art, object oriented progranmm ng

techni ques involve the definition, creation, use and instfuction of

"obj ects". These objects are software entities conprising data el ements and
routi nes, or methods, which manipulate the data el enents. The data and

rel ated nmethods are treated by the soffware as an entity and can be
created, used and del eted as such. The data and functions enabl e objects
to nodel their real world equivalent entity in terns of its attributes,

whi ch can be PifiseRkBdebY Hi8eI2id126AMA' EnelBl ! h318elaMEOL Hlih can be

represented b are
creating h@Wa§b@sprﬂﬁB@ﬁ aﬂ§eﬁ§ﬂ0§bpéc@@Pﬂﬁ@ﬁﬁéﬁ@egslBGtOhﬁﬁ§ﬁ act as

tenpl at esoiéﬁ]éﬁheﬂné&bﬁ%ﬁmﬁlﬁémbbﬁhlﬁg\é’st QSCQ€§EEHBEdt BBodet ual object. For
exanpl e, a class_may Specify.the nunber ang i pe of data variables and the
st eps |nvolvedRFﬁeFﬁénﬂuﬁ8t SAYTRNiL e hankWPRGRAt 82tRePIRCESSAR D] ect i s

actual | y gysabmdiknshbenpivbdcanmiy bBeansedf ia spaguakbtivhacwiah aild ed a
present invention. A central processing unit (CPU), such
as one of the PowerPC microprocessors available from IBM
Corporation (PowerPC is a trademark of IBM) is provided
and interconnected to various other components by system
bus 12. An operating system 41 runs on CPU 10 and
provides control and is used to coordinate the function
of the various components shown in Figure 1. Operating
syStem 41 may be one of the commercially available .
operating systems such as DOS, or the 0S/2 operating
system available from IBM Corporation (0S/2 is a
trademark of the IBM Corporation). A program application
40 runs in conjunction with operating system 41 and
provides output calls to the operating system 41 which
implements the various functions to be performed by the
application 40.

A, read only memory (ROM) 16 is connected to CPU 10,
via bus 12 and includes the basic input/output system
(BIOS) that controls the basic computer functions.

Random access memory (RAM) 14, I/0 adapter 18 and
communications adapter 34 are also interconnected to
system bus 12. It should be noted that there is software
components including the operating system 41 and
application 40 are loaded into RAM 14 which is the
computer system’s main memory. I/O adapter 18 may be a
small computer system interface (SCSI) adapter that
communicates with the disk storage device 20, i.e. a hard
drive. Communications adaptér 34 interconnects bus 12
with an outside network enabling the data processing
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constructor which uses the corresponding class definition and additi onal
informati on, such as argunents provided during object creatidn, to
construct the object. (bjects are destroyed by a special function called a
destructor. Many benefits arise out of three basic properties of

obj ect oriented progranmm ng techniqu encapsul ati on, pol ynorphi sm and

I nheritance. (bjects can be designed To hide, or encapsulate, all or a
portion of, the internal data structure and the internal functions. Mre

particul ag yteﬂ“ﬁb”@oﬂ%@ﬁiéﬁtéeﬁhgﬂ oBhBFoghan § gebﬁ@ebv@%nadefl ne objects
in which all or sone of the data variables and a of th elated

met hods a}%céﬁnéFﬁérﬁﬁtwﬁFFvéPém or Vige E§§aoﬁ?§WB§ktH@ nEye@F .
Ot her dataike.nerhpds/eanplhie dee¢liaegdarpubliie” cOhnéV:&leldalﬂbesttdxtﬁe by

th f1 A tot ' bl t hods b
other pr OOV aneCERSoRoE5n L RORT BB, “OaPFRF a2 pabE) o ARIRMAEREST accens
the objecBés pKeyvhverda2a, t¥aekbpablid2pembude 26r andn spepieira@d bet ween
the pri Va&f:‘?l ELR ‘:?.‘ﬂ‘j_e?:&)fi&@@:lteﬁr R BUE- 14" ﬁ%ﬁgﬂt ugs,%é: 1 RQr am code

whi ch direc accesse ate vari ab e compiler to generate
an error @@ap grpﬁagraﬁﬂéﬁﬁﬁyléﬁaﬁﬁerTﬁﬁslé¢i§ﬂe§tép§ Iq&ﬂﬁ@qratlon .

process and pPhesANts thtB%Q%Eaﬁb@&QE‘Eﬁhﬂghbmas a repPAaiRaRiicHN al | ows
obj ects and functlo whi ch_have the same over% | fornmat, but mhlch wor k
with diffefeggch p1xe1 on the display screen 3 Images may b

stored in frame buffer 39 for display on monitor 38

"through various components such as a digital to analog

converter, (not shown) and the like. By using the

aforementioned I/0 devices, a user is capable of

inputting information to the system thrdugh the keyboard

24, trackball 32 or mouse 26 and receiving output

information from the system via speaker 28 and display

38. _

Referring to Figure 2, the window is designated
generally by the numeral 111. Window 111 includes a
border with frame 113 that forms the outer boundary of
the window. Contained within border 113 are a title bar
115 and an action bar 117. The remainder of window 111
consists of a client area 119, which is populated with a
plurality of icons, including a folder icon 121, which is
labeled "project X", and a printer icon 123.

Title bar 115 includes a window title 125 which
identifies the window, a system menu icon 127 and window
sizing icon 129. System menu icon 127 allows the user to
display a pull-down menu containing actions that -the user
can perform on the window. Such actions are related to
the window itself and not to the object that is displaved
in the window. For example,-actions include MOVE, which
allows the user to reposition the window on the screen,



12 data, to function differently to produce consistent results. For
exanpl e, an addition nethod nmay be defined as variable A + variable B, (A +
B). The sanme format can be used whether the A and B are nunbers, characters
or dollars and cents. However, the actual program code which perforns the
addition may differ w dely dependi ng gg the type of variabl es which
conprise A and B. Thus, three separaté nethod definitions can be witten,
one for each type of variable (nunmbers, characters and dollars). After the

met hods hﬂf{ﬁlﬁﬁgﬂ,d@ﬁﬁ@ﬁdre@ul%re%grt R SARIAL Y %l drfy Mk BAGis | on met hod
by its conmmon format (A + B) and, during conpilation, the C++ conpiler wll
det er m neWhhrBhepilargest hhee viRdeWd S Fige sig&d Ay @ fiGHeR t he vari abl e

types. Thrifeshi kekiwgl |icb|§h€71259U%§:Uv[il&e% EheEaytoRely fualdon easitse A

br 0gr am dBEePYIBELR, SRACE Res tel PRt T it AT it SEHLRIHE ous a

sof t war e dadeMANEMIVE cefthos tclressdyiagd at Ieermahj ect s which are |ater '
created from tﬂg@iﬁi L8hahed %&‘é%saac' % e HE Mot RRECIdE Cald Y

cl asses may be designatéed as s asses of ot her base classes. A sUbcl ass
"i nher i t saPRAdcREd oac 68yt dnglthepwimgevwpublBacl @rtiansinfthe sligke

cl asses "agnt hARIACERSHE alt HalO s R e el asshy Ald ernativel y,
a subcl ass, can override sone or . . L.

list the individual actions that are contained within

each general action listed in the action bar 117. For

example, the FILE pull-down enables the user to work with

files through actions that manipulate the file as a

whole. The individual actions contained within the FILE

action include NEW, which allows users to create a new

file, and SAVE, which writes the existing file to a

storage device.

Turning now to Figure 3, there is shown in addition
to window 111, an object window 131. Object window 131
contains the contents of the "project X" folder
represented by icon 121. Window 131 was opened by
operating the pointer 133 to open icon 121. _

Window 131 is similar to window 111 in that it
includes a frame 135, a title bar 137, an action bar 139,
and a client area 141 that is populated with a plurality
of document and chart icons, including a *“chart 1" icomn
143. Title bar 137 of window 131 includes a title bar
mini-icon 145 which is a copy of "project X" icon 121.
Window title bar mini-icon 145 is placed in the title
bar, rather than in the client area 141 of window 131,
but is also capable of being directly manipulated by the
user.

Réferrinq to Figure 4, WOrkplace window 111 is once
again shown having object window 131 opened such that a



vall of its inherited functions or may nodify some or all of its inherited
funetions by defining a new function with the sanme form- ---~ The creation
of a new subclass borrowing the functionality of another class allows

sof tware devel opers to easily custom ze existing code to neet their

particul ar needs. o _ 13 Al t hough
obj ect oriented progranm ng offers sib%lflcant | nprovenents over other
programm ng concepts, program devel opnment still requires significant

tl | n , ecial .y 1.f n reexisting software prograns
are avai lart FaR inGerAEk: nERRCERE abclinl? BEEBKLBLATI TR I q”
intercond@@@iﬁcél&sseénaﬁédébﬁena&ewipdoyiaéﬂ hescadabebaesebpenadj ect s
and addi tgRNeh ﬂESEﬁ|Eﬁ@eﬁéimreﬂthneieﬁﬁ'ﬁBrﬁﬁﬁ @Ehd@hﬁegﬁgﬁt%&sperfor”‘“9

comonly encountered tasks in a particular environment. S predefined
cl asses FRPTPHEar FegdlaverigdpPearry 24P éa af rapERerrRsatinn efsential |y

provi de a¢rephdnecaredcahr et Beenashatbasisph8heChBILLRY 280K NG
surrounded by an irregularly shaped frame 210 which
_ encompasses the object. Those skilled in the art will
understand that Figure 4 merely shows a telephone object
as an example. Thus, the present invention is not
limited to telephone objects, but contemplates all real
world type objects which can be created usiﬁg the system
and methods of the present invention. .
Telephone object 200 is seen to include a handset
202, speed dial functions 206 and a toggle switch 208.
Further, it can be seen that the telephone object window
200 is irregularly shaped and includes curved and rounded
edges which are known to be extremely difficult to render
on the display of &;data processing system. For example,
it can been seen that the area 204 is not part of the
telephone object 200, but is substantially enclosed by
the distance between the handset and the body of the
telephone object 200. '
Further, it should be noted that telephone object
200 is not merely a bitmap representation of a telephone,
but is a functional window in the same manner as
workplace window 111 and object window 131. For example,
the telephone may be answered upon receipt of an incoming
call by clicking on handset 202. Additionally, a
telephone number can be dialed by selecting one of the
names associated with speed dial functions 206. An entry
portion 212 allows a user to enter the number or numbers
to be dialed wheh placing an outgoing call which has not
been set up for speed dialing. A volume control 214 is



application program For exanple, a framework for a user interface
m ght provide a set of predefined graphic interface objects Which create
wi ndows, scrollbars, nmenus and the |i ke, and provide the support and
"defaul t" behavior for these graphical interface objects. Since many
framewor ks are based on the object oriented techni ques, the predefined

cl asses can be used as base classes ad@ the built in default behavior can
be inherited by devel oper defined subcl.asses and either nodified or

overridden to .al l.ow devel.opers t.Qo ext nd t framewor k and create

et om 2o BrEYitEoAs o SR Eihel k. D i s Vo SthreL,

oriented zher caund voliutes whid] cuncﬁﬂmmtrﬁagﬂ:p\mrtiax‘cba&hml npra)gr anmm ng

si nce the i g t 0 i,nal r at her
extending t %he cag;%gq S'Ll g%tl(g’gqta(%g’ ori gjllﬁoalé%or?oﬂ;ahrf?é g&‘c}'l% on, the

f r anewor k ppegediay frutationsurage QiivRInGs BrEmMDORS |¢fﬁg thel, twpeshefsane
time, freednth®1de\RiBRd WP P dA Cob"j%é@r@o@nig% +8z1he problem

donmi n. 14 Therefore, those

ski|led i WO& HArking taieRbangyy Of course, other functions

would be present when the object emulates other real
world items, such as a fax machine, compact disk players,
or the like.

Therefore, it can bé seen when considering the
functional elements of object 200 that this telephone
-represents an operational window in the same manner as
window 111 and 131. However, the real world object 200
does not include such control items as action bar 117,
title bar 137, action bar 139, window sizing icons 129 or
the like. That is, the functionality provided in a '
conventional window by such items as title bars, action
bars and pull-down ‘menus, is provided by the real world
functional controls of, in this case, a telephone. For
example, to place a call the user clicks on handset 202
when using the present invention. In normal real world
calling, the user would physically pick up the handset to
begin speaking. Thus, there is a direct correlation
between the action that a user of the present invention
implements and the real world action that a person
placing a telephone call on a physical telephone will
make. Of course, the actions provided by telephone
object 200 could be implemented in a non-real world
object through the use of action bars, pull-dbwn-menus
and selection of various operational actions, however,
this conventional technique would require additional user
actions and time before the desired result is obtained
(placing a telephone call).



how t he present invention is inplenented using object oriented progranmm ng
techni ques as descri bed above. Referring to Figure 1;-a*typical data
processi ng systemis shown which nmay be used in conjunction with the
present invention. A central processing unit (CPU), such as one of the
Power PC m croprocessors avail abl e fr?_? | BM Cor poration (PowerPC is a
trademark of I1BM is provided and i nterconnected to various ot her
conponents by system bus 12. An operating system 4l runs on CPU 10 and

provi des cont r n ]?Lg!pa[ arious
conponent s shown. |nr‘:q1§|lgur}{%q% %%ﬁga‘%@'ﬁ%%%é éé)be 0 ﬂ&?gt he
commer ci aiechamid dblar e prren mf spEstias sﬂRm-”#sl dfage. OSI2 operating

syst em aggi @ba,l &A PAdRM N atdend @il se@séﬂ@p@ﬁw ka®fwibe | BM
Cor poration %‘ﬁ)gr am application 40 runs in, co %unct ion with operating

system 4 PS5 RRA B FRRAhEVPIMTNS: sy sTRATAEOTRT ch
| mpl ementrsi guyee S ivelisL fmtb@rwes@:bsed)&rdamm byhidethpplication 40.

A read onl 16 is nnect ed t 0, 2. i ncl udes
t he basic ?/npf‘f{ %‘%{%mﬁt?}n?ﬁﬁeé ha‘?rsol t?ﬁéepa%ggé 1% gt _
f unct i on20 Rardd nsleawre Ssy mesipeyer{d\Munieiral /ZDJadapIreradﬁlhndncbanum cat i ons
adapt er r | o, t lﬁ“&ﬂ h d,pe noted
tha!to theﬁ-feh?sve%ﬁfc?@mr o%%%%%t%g?%l ﬁ% oegljgor%i %%S Qggt e?n 41 and

appl i cat iR¥gWE ke |QRIRSE | 20D m@q@em crﬁni‘l%elt Head o8t ¥r1ghst em s main
menory. 1419 e aisds8 f@Yeer S4B h&m&ﬁlﬁeﬁsﬁ@nﬂzé ntgLfage (SCSI)

adapter ety Com et co i e B S BBLATe o 8P 20 L sd Do

net wor k emsthd imge tdres dﬁd)ﬁ perfessimg other functlons associated
with a real world telephone. Again, toggle switch 268 is
shown which is used to display a different representation
of the telephone object 201, such as changing between a
two-dimensional and three-dimensional object. Handset
202a is shown in the active state since it is turmed to
face a user and is*gqt shown as resting on cradle 203. A
pullout drawer handle 216 is shown which allows
additional functions to be presented to a user of
telephone object 201. By selecting the arrow associated
with pullout drawer 216, drawer 228 is opened. In this
case, the functions included in drawer 228 relate to
setting speed dial numbers and buttons 206. Name field
220 allows a user to enter the name of the person to be
added to one of the speed dial buttons 206. Number field
222 allows a user to enter the telephone number to be
associated with the name of the person previously entered
in field 220. The name and number is then included in a
list box 226 which associates the name and telephone
number with one another. Functional keys 224 then allow
the user to associate the entered name and number with
one of the speed dial buttons 206. Additionally



A5 systemto conmunicate with other such systens over a |local area
network (LAN), wi de area network (WAN), or the like. |nput/outsput devices
are al so connected to systembus 12 via user interface adapter 22 and

di spl ay adapter 36. Keyboard 24, trackball 32, nouse 26 and speaker 28 are
all interconnected to bus 12 through user interface adapter 22. D splay
adapter 36 includes a frane buffer 39 ich is a storage device that holds
a representation of each pixel on the display screen 38. |nmages nay be

stored in ffh%'&ll?iﬁaflerb@&cfrﬁé Her] %\»Pré TRUL Yo %%ﬂé&?%l-l"&{' ous

conmponents such as a di to ana converter, (not s omn) and the |ike.
By using tﬁ’@%@%tﬁ%cﬁﬂ /Cb%l]e\n% e persan ijdstamdied dfo i Wit ti ng

i nf or mat i ogpeed @ Sy sttt v oudeTde k@»ﬂm&v%maﬂr@c&mﬁlﬂm@é’e@r nouse 26
and receivin ut_inf on fromthe syste ila s aker 28 and di spl ay
38. RE %t?%‘gﬁ%iz P‘%‘H%twrhdcﬂﬁ é“%gﬁ\‘iﬁr Yenerally by the
nuner al 11 tomdlredoverl Idf | i ugssed dimlderctivityf r arendehl ddlagctorns t he
out er boun%@gaég tab 216 and the draWer is then closed such that
the telephone object 201 of Figure 5c returns to the
appearance shown in Figure 5b, as previously described.
Referring to Figure 6, an architectural block
diagram is shown with application 40 running on top of an
operating system 41. Application 40 may include one of
the word processing applications, such as WordPerfect,
Word, WordPro, or the like. Application 40 interacts
with an operating system 41 ﬁhrough an application
programming interface (API). Operating system 41 may
include one of the Window’s operating system from
Microsoft Corporation, as well as 082 from the IBM
Corporation. Application 40 calls various functional
routines included within operating .system 41. These
routines are shown as modules 50 included in the
operating system. In the case of the Window's_operating
system, modules 50 can be characterized as dynamic link
libraries (DLLs) which interpret a call from the
application 40 and then, in response thereto, perform the
desired function. For example, application 40 may issue
a draw triangle command. Operating system 41 then routes
this command to the appropriate module 50 that performs
the draw triangle function. The appropriate module 50
then outputs hardware instructions to data processing
system 1 to implement the draw triangle command.
Operating system 41 and data processing system 1 interact
through a hardware interface. A compiler outputs the
hardware instructions to the data processing system 1,



. the window. Contained within border 113 are a title bar 115 and an action
bar 117. The remai nder of w ndow 111 consists of a client area 119, which

is populated with a plurality of icons, including a folder

is l.abel ed "project X', and a printer icon 123. Title bar

icon 121, which

115 i ncl udes

awndow title 125 which identifies the wndow, a system nenu icon 127 and

w ndow si zing icon 129. System nenu i2bn 127 allows the user to display a

pul | -down menu contai ning actions that the user can performon the w ndow.

he

obj ect that

ai sp ayed TR FRE-AFHICEEn HEp! EakPeS Yy ABak ERCKEReenBok “wni ch al | ons

t he user imstepotionsnaréedesnded andt gesutednpn various

16 M Nl%ggesg\gﬁ&b sed £§éu£i‘8nv‘hﬂﬁ9§’ $nSLAS. \cA;Bd (MAKI My ZEm ) Whi ch

enl ar ges e wndow to the size of the screen

nd0m13|2|ng

provi des 28 feRtedaintBigeteal nodabacPrperAsing a¥etea 13inc _ _
actions ofrAh&l BhZEeantlo MXEM EE Pht 898b1690HBEPRBra38ENUFrame ACtion bar

' ' i ons_of the, . .
117 contqg@gfgrlé;tigfatggoggée evgce wﬁlch holds information
relating to each picture element (pixel) of a display

screen 38. The information in frame buffer 9

i'con 129

ugesf & m t he

corresponding to each individual pixel will cause that

pixel to be painted, with a particular color or shade.

The information stored in frame buffer 39 is then

provided to a monitor 38 for display to a user of the

data processing system.

In particular, frame buffer 39 may store information

relating to a window 51 to be rendered on display 38.

Conventional window 51 would include elements such as a

title bar 52, border 53, sizing element 56 such as an

arrow, and the like:. Next, the triangle 54 is shown

displayed inside of window 51 by illuminating pixels 55

to form the shape of a triangle as requested by

application 40. The present invention provides a window

in the form of a real world object which does not include

borders 53, title bar 52 and frame 57 of window 5
In typical graphical user interfaces (GUIs),

1.

everything is presented in window form. In these GUIs, a

window can consist of rectangular items including a size

border, rectangular client, menu and title bar. The

rectangular client is typically a window such as the

object window 131 previously described with regard to

Figure 3. The preceding items are not found in real

world objects such as telephone, book, fax machine, or

the 1like that sits upon a usér’s desk. Ideally,

real

S



application shown in the window Each action in the list in the action bar
has an associ ated pull-down nmenu to |ist the individual actions that are
contai ned within each general action listed in the action bar 117. For
exanple, the FILE pull-down enables the user to work with files through
actions that manipulate the file as ashole. The individual actions
contained within the FILE action include NEW which allows users to create
a new file, and SAVE, which wites the existing file to a storage devi ce.
Turni ng nevrla@ ébgeces3appbeatréngsoahawdUindadktbpoahbaldi beéow 111, an

obj ect mnn 1 ' w; nd l.co .the_go . f the "project
X' fol der ggprégéﬁtggj%@chég'%gEﬁgv}ﬁdgég&3§1§§sqgpé%ggagygbperat|ng t he
poi nter 133 toTepemeatenreal. world ppigons182 &sGUIndesktop,wwedow 111 in

that it 'v@ﬂi’dﬁégﬁaf Wath é%éat@oh' 'feaﬁaimééé o@”tﬁ&t bBBeP:%r th3%e and a

client area 141 s populated wth a plurality of docunent and chart .
i cons, |n€¢EHﬁﬁ3n§ech&rF°@e fesmatsguchi apeapRithap . of THLFJGMAEEL i ncl udes

atitie bgi1m fepregdntdhuohi of lth_eafﬁ:Qﬁ)’OQf ther QEQQ'E wdrlacebikdls . W ndow
title bar mni-icon_145.is plaged in E gle ba aggsr than in the
client area 14250of FiA§&6WSESP, 1Hucrre &Pgot Epﬁﬁﬁ R¥IFSect I y

nanlpuIaIBﬂthapthaaqeerset thethekgmngnHOpExgmse(éhowerbﬂ&mxsvmndOM/111
I's once agalLp ghawg Raying oY ghk Wel9oWotik 3B§AGH)SUEN theh Bmap
all to the same color which is different from any color
found in the real world object. Next, when loading the
bitmap at runtime, parse the bitmap to create a region
including the area that the real world object is found in
the bitmap. This region is the union of a series of -
horizontal lines where each line maps to the pixels
within the real world object on that line in the bitmap.

An applicatiqn window (one with size borders, title
bar, menu bar and f@e like) is then created on the
desktop where the client size is the same dimensions as
the bitmap. That is, the rectangular client will be of a
size sufficient to encompass the bitmap image, wherein
each of the four sides of the rectangular client will
tangentially be in contact with a pixel of the bitmap
image. The bitmap image will then be drawn within the
client.

The clipping region of the application window is
then set to be the same region that was created from
parsing the bitmap. This function may be included in a
particular operating system. As an example, 'the Windows
95 or Windows NT operating system uses a set windowrgn
API. The use of this function results in everything
except the area within the client including the'bitmap

region to be clipped out thus removing the window size



. 17 user can interact with the docunent associated with Project X An

" additi onal w ndow 200 has al so .been opened which is in the-formof a "real
wor |l d" window. In this exanple, real world object 200 is a representation

of a telephone. It can be seen that tel ephone object 200 is surrounded by .
an irregularly shaped frane 210 mhich%gnconpasses t he object. Those skilled
in the art wll understand that Figure 4 nerely shows a tel ephone object as
an exanple. Thus, the present invention is not limted to tel ephone

objects, {tagpst SEPLELEEat] | mbdl pUR Lidl XRE 9keC! SaAnikal gRpqbe created
using the system and nethods of the present Invention. Tel ephone
obj ect 200Pi8CketH POV REREEBta2RENEiEPlayed spebhedCHL Agsktoens 206 and a

toggl e switch Re8erfunghes, Fiugan7hetheehorRpl abbe degkeppoRg naliwect W ndow
nown' t 0 SEEcaBRciRi ook vifadw 180 ReRaghoun - nBSatoBPRIopd st a
processi ng03yspeeviotsiyedaspribedt with Fregardeetot Fatyutree 5ar ead204 i s not
hart of 186, | ghepians, aRhee! 020velilihy BURR! ABLIALLY . ANELESed 0 Lhe

di stance between e handset “an ) hone “objéct 200.
Further, #ndspbiedtbeindewdlBhat Theefhoséiobpdcespegtissoforesdrel y a

bi t map repsesgnbeiber 9b1anhebepbefepreviously described with
regards to Figure 5b and 5c¢ and for the sake of
simplicity will not be described again at this time. The
real world object 201 as shown in Figure 5c¢ and
previously described is illustrated in Figure 8. Again,
it can be seen that object 201 is superimposed on both
object window 131 and desktop window 111. In addition,
drawer 228 has been opened by a user of the data
processing system of the present invention. That is,
referring to Figures 5b and 5c¢, a user has selected the
pullout arrow 216 6f 5b and pulled open drawer 228 as
shown in Figure 5c. The speed at which drawer 228 is
opened is controlled by the motion of the user in
conjunction with his selection device, e.g. a mouse.
When a user desires for drawer 228 to be closed, drawer
handle selection point 216 is again selected and the
drawer is pushed close to obtain the image of real world
object 201 as shown in Figure 7. It can be seen that by
opening and closing drawer 228, a portion 230 of the
display is alternately obscured or revealed depending on
the state of drawer 228. The peripheral line surrounding
portion 230 is shown by reference numeral 231. Referring
ﬁo Figure 7, when drawer 228 is closed, the icon
representing document 3 and a portion of the icon
representing chart 3 are displayed. However, when drawer
228 is extended as shown in Figure 8, the icon



. but is a functional wi ndow in the sane manner as workpl ace w ndow 111 and
obj ect wi ndow 131. For exanple, the tel ephone nay be answered:upon receipt
of an incom ng call by clicking on handset 202. Additionally, a tel ephone
nunber can be dial ed by selecting one of the nanes associ ated with speed
dial functions 206. An entry portion 242 allows a user to enter the nunber
or nunbers to be dialed when placing an outgoing call which has not been
set up for speed dialing. A volune control 214 is

18 providpdesentgisnki decswienth 3t Bad &hleowsjarisgr ofo thentiragn tfar sound

vol unme whigh_angt her Ity par tiLi Ing i tel:qph o I ng obj ect
200 can bgﬁ ggrg.g$ﬁéagpg§§din§k?5%§ F%hskgﬁgegﬁégg gg;é&%ﬁﬁ?%i of the
types of cotervediatsi lsdbigest beataegnedhahpoiobisewheroainaywer 248 wrl d

wor ki ng t@}ﬁagg%qosga G %3%11:]9; Rl el | 0RBatoYlsd RmdH gs&idehen the

obj ect enul at other real world 1tens, such as _a_fax machi ne, conpact disk
pl ayers, GKteRds| oRecloses fHramarord8 ithersn Wid 1s&sh R ortdi®feri ng t he
functionaknel eweRer Qfs PAraGa1dtP diftled BN Rl1§PROMDOrtion of the

document 3 icon will be shown. There are a virtually

" limitless number of stages between the fully extended and
fully closed positions. In these cases the present
invention will compute the various areas obscured by the
drawer and determine which images are being exposed.

It should be noted that the present invention
contemplates the case where drawer 228 has obscured a
plurality of images and, when closed by a user, exposes
these multiple images. In this case, each of the
processes that generate the newly exposed images will be
assigned a processing priority value having a higher
relative value thahkthe priority value of the drawer 228.
This causes the processes corresponding to the underlying
images to have higher priority during execution than the
process corresponding to drawer 228. Thus, when the user
closes the drawer the processing system will have already
begun executing the processes corresponding to the
underlying images, and these images will be visible and
give a smooth, fluid, real world appearance. Of course,
the present invention will determine the number of
image(s) and corresponding processes for all newly
exposed images in the area 231 that is computed for each
drawer position selected by a user. . T

It can be seen from Figures 7 and 8 that the process
which displays real world object 201 and the process or
threads which display object window 131 will be
contending for processing time in order to display area



. represents an operational wi ndowin the same manner as w ndow 111 and 131.
However, the real world object 200 does not include such control itens as
action bar 117, title bar 137, action bar 139, wi ndow sizing icons 129 or
the like. That is, .the functionality provided in a conventional w ndow by
such itens as title bars, action bargsand pul | -down nenus, is provided by
the real world functional controls of, in this case, a tel ephone. For
exanple, to place a call the user clicks on handset 202 when using the
present i2awerii Gigdre ror nelddeaionaklyl, caidseggkitiedisin woal @rphysi cal |y

pi ck up the _-handsef .to ' [ t ' | correlation
bet ween ngaé{r}%enztsﬁaar%gﬁjgs%rﬁﬁg%&(t%%%ngn %}%gﬁ% %‘?\t Sbn{olf%érvénts and t he
real wor ll@ladtave thetsane@sieritvc the sthegaphonatng on Srpwesi cal

tel Ephon?iééélréam%tqe%&%% S {HE SRbEONS R QYA e dytby1 é etig@hone obj ect

200 coul a non-real world object through t use of _
action b&bsequlvingdew-hbhuss MRl EBrEcidbP: of TREF i AR %‘E)%‘g%&”l gﬁ%l actions,
however, itdi$ Gy et bPNekaSTeNi €he yosh 23 @Giay endildbé i pahtader actions
and time hefore e desi s o £estl ok Sa2phak negh (PASI 091 2 delgphgne cal ).
"the threads for object 131 are sharing time slices of the
processing unit with the threads for object 201 and will
lag behind or be out of step with the threads relating to
object 201 and particularly the closing of drawer 228 by
a user.
To solve this problem, the present'invention
implements a priority scheme wherein the threads
associated with the underlying window, e.g. object 131,
have a higher priority relative to the threads associated
with real world object 201. Thus, as drawer 228 is
closed by a user, fhe underlying process associated with
window 131 will be ﬁbre rapidly displayed than object 201
due to its higher relative priority.
This process is shown in Figure 9a where at step 1,
the method is started and at step 2, the system is
initialized to implement a software animation sequence.
Step 3 determines whether there are areas that were
hidden beneath the animated window that will now be
exposed during the animation sequence. That is, will
portion 230 now become exposed by the animation sequence,
i.e. the closing of drawer 228. If there are no
previously hidden areas that will now be exposed, the
process loops back to step 2 and continues. However, if
areas do exist that were previously hidden but will now
be exposed due to the animation sequence, the process
continues to step 4 to determine the current thread



. 19 Next turning to Figure 5, three separate tel ephone objects 200
are shown at various operational stages. In Figure 5A phone object 200 is
shown essentially as was previously described with regard to Figure 4.
Therefore, Figure 5A will not be described again at this tine. Fi gure
5B is an enl arged version of tel ephonggobject 200 and shown by reference
nunmeral 201. In addition to the various conponents shown by tel ephone
obj ect 200 of Figure 5A, object 201 includes a nunber pad 218 which all ows
a user topepbeitiyebEphneecantiniheed wanbewcdkl gd. oBdeicti @dl lof entry pad 218

i ncludes a.redial, flash b ns.faor.pectormn her functions
associategl%P?ﬁ g’rea?%w8§P§ gg%@ﬁhg%é8e§§agﬁFBtgég ?ﬂ%%%%ﬁlZOS i's shown
whi ch is psédrivydpfpthe andimptedewindopr socheailiowerofthame nagmgphone obj ect

201, such,ag €ha 9&89:3992; Oﬁ”tﬁet %’&Ehﬂb%_”éiv%?abh%ﬂ el GRSy onal

obj ect. Handset 202a_is wn In the active state since it 1s turned to
face a usRFOaRESi ¥iAdt benBRN1AG -r eThPngnématienl d s2¢henspanfiarmedr aver
handl e 21§¢i gtepown WiinChhakl @wsnaddi thendtinbuwet renatiedis, Hesspted to a
user of tegephome %bject.Z%;. %ﬁ ie ectégg tgf arrow associ at Wt h
pul | out dF3GRefDaREEigRaWendowgwild 108,84 1oPRY; hPs TERBI DY (B YGNN | ons

i ncl uded dardngawehe22fimeltdoa Baesebt theispaddhdiraralatiars dntkddit t ons
206. Name_fi 2 | . t.0_enter th of .the rson to be
added to %%gg%gtﬁhghg%eg' d%&#%gﬁféoﬁgﬂf§§f N%%%%gaﬁﬁﬁ%ﬁé&gﬁg?lows a user
to enter phefoghmepkeneindineepninalidonsatcisdepd bui tthet lkavimatedf the person
previ ousl i RALRECEnirRall ghd 044y The B3t 280 iRUMDELVioddetddc! uded in a

just prior to performance of the animation segquence as
determined in step 4. Subsequent to step 7, the process
of the present invention continues to step 8 and ends.
Although certain preferred embodiments have been
shown and described it should be understood that many -
changes and modifications may be made therein without
departing from thesgcope of the appended claims.
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“list box 226 which associ ates the nane and tel ephone nunber with one

anot her. Functional keys 224 then allow the user to associ-ate the entered
nane and nunber with one of the speed dial buttons 206. Additionally

20 functional buttons 224 allow a user to select various operations such
as dlallng the person just added to the speed dial function, delete a
person's nanme and nunber fromthe speed dial function, 6+ the | t-ker Upon
conpl etion of the speed dial activity, a user selects drawer ab 21

an
the drawer is then closed such that the tel ephone objec umﬂn I *“H
returns to the appearance shown in Flqug 5b, as previol
Referring to Figure 6, an architect | ock diagramis shéwn wi t h

application 40 running on top of an operatlng system 41. Application 40 may

vordro, bt ¢ iR Tk apE R SR LR nBOR b AP P T e B B REBTRYSC i cm a1
t hrough a&mn appinated cimggegraenengtedtbyfackitaPl procpsesati ng system 41 may
include anGOf idfiesd¥ NSOVAE PRSEAILAY SYBEEMAHAGE] generated by a
second process, comprising: ‘
means for determining whether said animated image
will cause a previously obscured area of said other image
to become vigsible; and
means for assigning a first priority value to said
first process which is relatively lower than a second
priority value assigned to said second process; '
wherein said data processing system executes said
second process at a higher relative priority than said
first process such that said other image is available for
display when said animated image exposes said other
image. .

2. A system according to claim 1 wherein said means for
determining comprises means for storing, before display
of said animated image, an inital priority levél for each
of said first process and said second process.

3. A system according to claim 2 further comprising
means for painting said animated image on a display
screen of said multitasking data processing system.

4. A system according to claim 3 wherein said means for
assigning comprises means for resetting said first
process and said second process to the initial priority
level subsequent to display of said animated image.



QM crosoft Corporation, as well as OS2 fromthe | BM Corporation. Application
40 calls various functional routines included within operating system41, _
These routines are shown as nodul es 50 included in the operating system In

the case of the Wndow s operating system nodules 50 cap Il Agd
as dynamc link libraries (DLLs) whichygnterpret a call ﬂ“g“mﬂg!nmm”mn
application 40 and then, in response tﬁereto, performthe+desired suncti*on.
For exanple, application 40 may issue a draw triangle command. QOperating

system 41 shen nOWyas dnli s SRR P d1RE A RPRARIvedle S Infedrl ek
perfornms the draw triangle function., The appropriate nodul e 50 then outputs
har dwar e i SQYSIRAIHRY tfg‘%%? FrOEFHGy hOF COTMRHAER AR tHeL/r aw
triangl e cofrauld Qutat | ighgy Beringt bhytthréal dyprsecies dmignatyssi em 1 i nt er act
through a hardware interface. A conpiler outputs the hardware instructions
to the dat&nﬁ¥§%655ing system 1, 21
particularly central processing unit 10 where the instructions are decoded

and executgd on ¥adQUS: according to claim 5, further comprising
means for determining whether a plurality of-sa{d_other
) images, generéted by a plurality of corresponding
processes, are being displayed in said area being
obscured by said animated image.

7. A system according to claim 6 wherein said means for
assigning further comprises means for setting each of
said plurality of corresponding processes to a priority
value relatively higher than said first priority wvalue of
said first process such that said plurality of other
images are available for display when said animated image
exposes said pluraiity of other images.

8. A computer implemented method for displaving an
animated image, generated by a first process, on a
multitasking data processing system, said animated image
being superimposed on at least one other image being
generated by a second process, said method comprising the
steps of:

determining whether said animated image will cause a
previously obscured area of sald other image to become
visible; and ,

assigning a first priority value to said first
process which is relatively lower than a second priority
value assigned to sald second process; .

wherein said data processing system executes said
second process at a higher relative priority than said



b

: Eprocessi ng, or execution units in the CPU (not shown). As noted in Figure
1, data processing system1l includes a frane buffer 39 }-oeat ed-+n - display

adapter 36. Franme buffer 39 is a storage device whic ol ds informati
relating to:each picture element (pixel) of a displ ay th ml I[[wnm
information in frame buffer 9 corresgending to each in |
cause that pixel to be painted, with a particular color or shade h

information stored in frame buffer 39 is then provided to a nonitor 38 for
di spl ay tQratugHoddsd haudtat that @&ﬁidsugxéysime is awl'al:.:palblécﬂbﬁr frame

buffer 39.may store infor tlon W ndow e rendered on
di spl ay %@ pé&}'é‘mefrbnsaa} (gel%}é??l%% eﬁoal égsgch as atitle
bar 52, Horagex. 53, sizing elenent 56 such as an arrow, and the like. Next,
t he triangle 54 is shown displayed inside of window 51 by illum nating

pi xels 55 to formthe shape of a triangle as requested by application 40.
The presént i AvEtihnd REPERENG e refbwin nd tWee¥ein, 2214 &8P @6rl d obj ect’

whi ch  doeg thimilriGl aﬁl%ﬁpﬁﬂ@@ Bée étéb%@&étéﬁu@@ﬂ Eéﬁﬁ?e531§ﬁlﬂ&ndow 51.
In typical graphl C user jnterfaces, ‘é’a | s), everythj ng? gresen ed in

wi ndow f &fmSaif aRAted sInags pw FA L ettt FaPaftens

I ncl udi n@fa sHize fhirsterproees angnud agatd | eatondeprocadst it I e bar. The
rectangular client is typically a wi ndow such as the object w ndow 131
previously described with regard to Figure 3. The preceding itens are not
found i nLGeal Avmethed)aeeerdinh be ckibphdnburboeek, comrriathtnéheor the

li ke thatg§id SARN B U8F s 818 C8Kimd €6Q! {Nagl S a display screen

of said multitasking data processing system.

11. A method according to claim 10 wherein said step of
assigning comprises the step of resetting said first
process and said second process to the initial priority
level subsequent to display of said animated image.

l‘\
12. A method according to claim 11 wherein said step of
determining further comprises the step of computing an
area of said other image being obscured by said animated
image. .

13. A method according to claim 12, further comprising
the step of determining whether a plurality of said other
images, generated by a plurality of corresponding
processes, are being displayed in said area being
obscured by said animated image.

14. A method according to claim 13 wherein said step of
assigning further comprises the step of setting each of
said plurality of corresponding processes to a priority
value relatively higher -than said first priority wvalue of
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,’22 wor | d objects appearing on a GJ desktop should be assimlar to what
" is found in real life as possible. To create real Wworld objects on-—a

QU desktop, we will begin with creation of an image of Yol
represented in sone format such as a bitmap. This inag%, H jiﬂﬁﬂ ﬁ Fuch
of the formof the real world object. As a first stepeng he

real world object bitnmap inmage, set tHe background pi xels (those pixels
that are not part of the real world object) of the bitnmap all to the sane

col or whigh, iscdiffe 0 y or_found. i real tl d object.
Next , mhé% %a%?%%étéggé?%%agﬁgﬁ F%% i%%?gp ?ggg%%g§b9 ngﬁ 5 create a
regi on i nohagiesgaraéecavabhabhat fonedienlaviovhenobpadt ansmhsedd imagehe

bitmap. ToSosE91 901 8SpiREa N ONoBf nenspr kRgqRL horizontal |ines where each
l'i ne napggﬁ%otﬁe p?iel% m??h?nytﬂe ?ea mor?a object on that line in the

bi t map. An application wi ndow (one with size borders, title bar, nenu

bar and t{®, |ikerohputbenpesgaiandiggltengdegktapswhateutrbe @ltiodlg size is
t he sanme di nensi ons, as s, the rectangular client will be

the. bjtmap. .That, is,
of a sizeP%u?f?B?BHFeForﬁﬂéﬁhiﬁsge?ﬁ% bREnEpUPREGED RREMER%each of t he
four sidelmage} hgenectbegubgracfieat prbtess, to be displayed '
- superimposed on at least one other image, generated by a
second process, said computer program comprising:
means for determining whether said animated image
will cause a previously obscured area of said other image
to become visible; and
means for assigning a first priority value to éaid
first process which is relatively lower than a second
priority value assigned to said second process;
wherein a data processing system will execute said
second process at a higher relative priority than said
first process such ‘that said other image is available for
display when said animated image exposes said other
image.

16. A computer program according to claim 15 wherein
said means for determining comprises means for causing,
before display of said animated image, an inital priority
level for each of said first process and said second
process to be stored.

17. A computer program according to claim 16 further
comprising means for causing a display screen of-said
data processing system to be painted with said animqted .

18. A computer program according to claim 17 wherein
salid means for assigning comprises means for resetting
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_:@‘tangential ly be in contact with a pixel of the bitnmap |mage The bitmap

image will then be drawn within the client. The cllppl ng regron-of the
application windowis then set to be the sane region from
parsing the bitmap. This function may be included in Hﬁﬂ! @ ating
system As an exanple, -the Wndows 5 or W ndows NT oper ati uses

a set windowgn API. The use of this nction results in everythi ng except
the area within the client including the bitmap region to be clipped out

t hus remyj. ‘ e 23

bor der srT%tz’th?g ft]b ﬁNI[Srry\il*ér)lc}(}é"Egéaiae%tdnd's"’f]hd sfeiond R5E°R tq ebjle%%t}%l now
present anrialisy Mbmuhfeemntdetsﬁktdxsplay ofRafadd jagimareigure 7, the
wor kpl ace. top window 111 and object w ndow 131 are shown. Real wor | d
obj ect 201, ‘previously described with regards to Figure 5b and 5c, is shown
above or overlying both desktop wi ndow 111 and obj ect wi ndow 131. The
functional aspects of real world object 201 have been previously described
with regards to Figure 5b and 5c and for-the sake of



“sinplicity will not be described again at this tinme. The real world object
201 as shown in Figure 5c and previously described is illustrated in Figure
8. Again, it can be seen that object 201 is superinposed on both object

wi ndow 131 and desktop wi ndow 111. In addition, drawer 228 has been opened
by a user of the data processing syst$n1of the present invention. That is,
referring to Figures 5b and 5c, a use 2has sel ected the pul | out arrow 216

f 5b d ' ' : d at which
gr awer ag 28 P ??kggéﬁfezg@@ﬁﬁ ?éﬁ%@%@%‘%ﬁ%ﬁﬁé@%ﬁ?& njau nct : gn

w th hi apaigeetiron device, e.g. a nouse.- \Wen a user desires for drawer 228
to be closed, drawer handle selection point 216 is again selected and the

drawer is pughggbtesh @@ niethodlis providddethattagses @h abRdtionQedbnebhset 201 as
shown in Figure 7. It can be seen that by opening and cl osing drawer 228, a

por ti onudddlyihg bickgehayl prycdss tabé r sigf ficy tidiskametiomof the\apdhstibndigpendi ng on
the state of drawer 228. The peripheral |ine surrounding portion 230 is
shown bygogrdinatedreith thenpainting>@fithe Bisplay rbiyribe undeElying prodess wife medhanism i928 i s
closed, the icon representing docunent 3 and a portion of the icon

r epr esehsadrig adiust the3hegad priosity af & animationdhreadyh vhegy thoeningtieniis ext ended as

shown in Figure 8, the jcon B | ) L.
starting, the priority of the animation threads is set to BELOW_NORMAL priority (step

5). The animation process is then implemented (step 6). Subsequently, the animation
threads are set back to NORMAL priority (step 7). Because the priority of the animation
threads is below normal the other, contending processes will react more quickly (due to
their higher priority) during the animation process. This will cause the other processes
to update (paint) their client areas more quickly. Each change to another processes client
area will cause an update to that area, since that other process will have a higher priority
relative to the animation sequence.

Fig. 9



24 representing docunent 3 and the majority
s hidden. O course, there will be various inter
poi nts when drawer 228 is fully closed and ful
user extends or closes drawer 228 there wll

partially closed and only a portion of the docunent 3 icon wl|

of the icon for chart 3 are
nedi at e st ages between the
| y extended. That is, when a

be a point when the drawer is

be shown.

There are a virtually limtless nunber of stages between the fully extended
and fully closed positions. In these dﬂ@bs the present invention wll
conput e the various areas obscured by the drawer and determ ne which images

are bei ng exposed.
contenpl ates the case where drawer
and, when cl osed by a user, exposes these mult
each of the processes that generate the new
assigned a processing priority val ue having
the priority value of the drawer 228. This c
correspondin o the underlying i mages to hav

It should be noted that the present
228 has obscured a plurality of

i nvention
i mages
|l e images. In this case,
i mges wll be
el ative val ue than
sel®|th¢ processes .

hi gh priority during

execution thaD the progegp corrjesponding to drigwer 228. Thus, when the user
closes the d r the )r%EeSEH g systemw || have ready begun executing
t he processe correspo1du_q:to he underlying ifnagds, and these i nages wl |
be visible ar® give a $noditd, f}l uid, real worl earance. O course, the
pr esent inveﬁbfgprwkkk-d 4Eni unber of inage(s) and correspondi ng
processes far a\v'nemd\ q§seq—Lnages in the arga 231 that jis conputed for
each = 5
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drawer position selected by a user. It can be seen from Figures 7 and
+ 8 that the process which displays real world object 201 and-tthe process or
t hreads whi ch di spl ay object wi ndow 131 will be contending for processing
time in order to display area 25 230
of Figure 7. Additionally, those skilled in the art wll understand that
when obj ect 201 and obj ect w ndow 13]2/ﬁ|@ve the sane priority, the thread

relating to drawer 228 may have access to-the processing unit while the
drawer 228 js closed (for

obj ect w ndow }St—Tr—wei
exanpl e) the areQ'I:QSO mpy not be£a| nted in step with the clgsing of drawer
228. This is bgcause the threa-es Qor object 131 are sharing tjime slices of
t he procegsi\pg-q_-n‘}t W th ;%. eggds for object 201 and will }l ag behind or
be out of "step|w¥hjthe|th 0@l ating to object 1 ,and pgrticularly the
closing of drayer|228 by a usef — To solve t#lS prﬁl em Jthe present
i nvention inplepeplis a priority Qheme wherein t t Hr &8ds agdsociated with
t he underlying{m wow, 2. g. object 131, o-
D
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have a higher priority relative to the threads associated with real world

+ Obj ect 201. Thus, as drawer 228 is closed by a user, the underlying process
associated with window 131 will be nore rapidly displayed than .object 201
due to its higher relative priority. This process is shown in Figure
9a where at step 1, the method is started and at step 2, the systemis
initialized to inplenment a software anin%%gﬁn sequence. Step 3 determ nes
whet her there are areas that were hidden eath the ani mated w ndow t hat
wi || now be exposed during the animation sequence. That is, will portion

230 now becone expogeEd—y LT‘E anr et T o Sseyuence;, e tihre—ctoyi ng of
‘ § p

drawer 228. |f tg@,ere b no|previous hi dden ar€as that wll rfow be

exposed, the proges bps back I p 2 and coniinues. Howevé¢r, if areas
do exist that vver\Q,p 'ously{-c‘j bnébut wi |l now exposed dge to the
ani mati on sequence, -he{ prog¢ess _1t@1ues to step 4 gberm fe the

current thread S
ani mat ed wi ndow (e. $ obj ect 201 of Figure 8). At
the thread
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priority of the ani mated wi ndow to be | ower than normal and thus | ower than
t he W ndows over which the ani mated process will be noving. The ani mation
is then performed at step 6. In this manner, the wi ndows rel atively bel ow
t he animati on wi ndow will be allowed to repaint quickly during the
animation due to their higher relative thread priority than the ani mated

w ndow. Subsequent to the performance ognghe animati on at step 6, the

ani mated wi ndows thread priority is reset to its previous state just prior
to performance of the ani mati on sequence as deternined in step 4.

Subsequent to st p<¥j the|process of the presenf invention cgntinues to
step 8 and endg. Al t hough cert®in preferred enbodi nents{have been
shown and descxi t shoul d ugler st ood t hak_nmany changed4 and
nmodi fi cations §By 5$>1ade t ﬂ &k t hout departi ram t he {scope of the
appended cl ai s. <= =
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1. A mul titasking data processing systemthat displays an ani mated i mage,
. generated by a first process, superinposed on at | east one other imge,

generated by a second process, conprising: means for determ ning
whet her said animated image will cause a previously obscured area of said
ot her image to becone visible; and means for assigning a first

priority value to said first process gﬂlgh is relatively lower than a
second priority value assigned to sai cond process; wherein said
data processing system execdbgs\said second2ﬂto§ ss at a higher relative
priority than said first process\such0Bhat sai d“Gther inmage is avail able
for display when said ani mated i ny er image. 2. A
system according to claim1 wherge erm ni ng conpri ses
means for storing, before displa aid anig age, an inital
priority level for each of saidJi Es -esf—and saijd second process. 3.
A system according to cl aiofy I Si for painting said
-animated i nage on a di splay scheg ] 240 pr ocessi ng
system 4. A system accordi ng i d nmeans for

assi gning del@(i 5 means for rds

process to the initial priority d =i o _d§y splay of said
ani mat ed i mage.- _
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28 5. A systemaccording to claim4 wherein said neans for determning
. further conprises neans for conputing an area of said other inmage being
obscured by said ani mat ed i nage. 6. A systemaccording to claimb5,
further conprising neans for determ ning whether a plurality of said other
| mages, generated by a plurality of correspondi ng processes, are being
di spl ayed in said area being obscured(ﬁﬁosaid ani mat ed i mage. 7. A
system according to claim6 wherein sa means for assigning further
conprises nmeans for setting each of said plurality of corresponding
processes to a priority value relatively higher-than said first priority
val ue of said first process such that said plurality of other imges are
avai l abl e for display when said ani mated i mage exposes said plurality of

ot her i mages. . :
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8. A conputer
- generated by a first process,
sai d ani mated i mage bei ng superinposed on at
generated by a second process,
determ ni ng whet her said animated i mage w ||
area of said other inmage to becone via%ﬁyﬁ; and
priority value to said first process [ is relatively
second priority value assigned to said second process;

I npl ement ed net hod for displaying an ani mated i mage,

on a nultitasking data processing system
| east one ot her
said nmethod conprising the steps of:
cause a previously obscured
assigning a first

i mage bei ng

| ower than a
wherein said

dat a processi ng qYSJe[n exgcutres sal d seEﬁﬁﬁ'ﬁTﬁE§§§‘ﬁT‘ﬁ'ﬁ‘§Ter relative
priority than aid<§3 flirst process
such that sai d;otfrer— mage is é%ble for dIS | ay mhen sai ¢ ani mat ed
i mage exposes SaildePt her na@b.j s _
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9. A nethod according to claim8 wherein said step of determ ning
conprises the step of storing, before display of said ani mated i mage, an
inital priority level for each of said first process and said second

process. 10. A nethod according to claim9 further conprising ‘the step
of painting said animated i nage on a display screen of said nultitasking
data processing system 11. A nethod according to claim 10 wherein said

step of assigning conprises the step of&ﬂ&setting said first process and
sai d second process to the initial priority |level subsequent to display of

sai d ani mat ed i MBGew— ein said step
of determ nin furggf copprises the step of eggputing an ar of said
ot her image be¥ng obsgured by sahdni mated i e. 13. A hod accordi ng
to claim12, f rtheg>Eonprig&gg”thé@step of deteéxygining whether a plurality
of said other imggeL, | geneér ated tye@ plurality of r ggpondi g processes,
are being displayed|iip said ar&a bgBng obscured a ni ed i mage.
14. A method accdigling to|clai m 13™%herein said bfo
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assigning further conprises the step of setting each of said plurality of

. correspondi ng processes to a priority value relatively higher than said
first priority val ue of 30 sai d
first process such that said plurality of other images are avail able for

di spl ay when said ani mated i mage exposes said plurality of other inages.

15. A conputer programincluding data structures stored on a conputer
readabl e nedi a the causes an animated i @l{p, generated by a first process,
to be displayed superinposed on at |east one other inage, generated by a
second process, said conputer program conprising: "~ nmeans for
determ ni ng whether said animated inage will cause a previously obscured
area of said other inmage to becone visible; apd means for assigning a
first priority value to said first procs3&® 1 elatively |l ower than a
second priority value assigned to said second pr¢cess;

STEP2 SYSTEM TO IMPLEM
. TE MPLEMENT SOFTWARE
ANIMATION D —

DURING

YES ANIMATION, WILL AREAS

THAT WERE HIDDEN BENEATH

THE ANIMATED WINDOW

NOW BE EXPOSED
?

NO

STEP 4

Y

QUERY CURRENT THREAD PRIORITY OF
ANIMATED WINDOW AND SAVE THIS AWAY

FIG. 9A

STEP 5

SET THREAD PRIORITY OF ANIMATED
WINDOW TO BE LOWER THAN NORMAL (AND
THUS LOWER THAN THE WINDOWS OVER
WHICH IT WILL BE MOVING)

|
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Wherein a data processing systemw || execute said second process at a
.higher relative priority than said first process such that said other inmage
is avail able for display when said ani nated i mage exposes sai d ot her image.
16. A computer program according to claim 15 wherein said neans for

determ ning conprises neans for causing, before display of said ani mted
image, an inital priority level for ep@fof said first process and said
second process to be stored. 17. A conputer program according to claim 16
further conprising neans for causing a display screen of--said data
processing systemto be painted with said ani mated 18. A conputer program
according to claim 17 wherein said neans for assigning conprises neans for
resetting 31 said first process and

said second process to the initial

STEP6
o PERFORM THE ANIMATION (ALLOWING _
WINDOWS BELOW THE ANIMATED WINDOW |24
TO REPAINT DURING THE ANIMATION DUE TO |32
THEIR NOW HAVING A HIGHTER-THREAD
PRIORITY THAN THE ANIMATED WINDOW)
STEP7

RESET THE ANIMATED WINDOW'S THREAD
PRIORITY TO WHAT IT WAS BEFORE
ANIMATION COMMENCED

FIG. 9B



riority | evel subsequent to display of said ani nated i nage.
P y g play 9 desr90-7 05

PRIORITIZATION OF BACKGROUND
DISPLAY DURING ANIMATION
Background of the invention
The present invention relates to a data processing system for creating a

representation of a real-world, non-standard, complex objects in a graphical user
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