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CROSS REFERENCE TO RELATED_AEPB@%%TIONS

The present application is related to the following
appllcatlons- Serial. # 08/753,081  entitled “Creating
Real-World Objects“ (Attorney Docket AT9-96-204); serial
# 08/753;082  entitled "Data Processing System and Method
for Controlling a View of a Realistic Object in a Display

Device" (Attorney Docket AT9-96-212); serial #
08/753,077

entitled "Prioritization of Background
‘Display During Animation" (Attorney Docket AT9-96-213);
serial #08/753.076 antitled "System and Method for
Maintaining Size and Position Relatipnships fpr Non -
Rectangular Real World Objects" (Attorney Docket AT9-96-

: 237); serial #08/753,124 ontitled "Data Processing System
and Method for Scaling a Realistic Object on a User
Interface" (Attorney Docket AT9-96-240); serial #
08/753,078 | entitledﬁQDaEa Processing System and Method
for Viewing Objects on-&a User Interface" (Attorney Docket

it ATQ :96-241) ; serial # QECEELEZE entitled " Data

‘ifj?f Prﬂce851ng System and Method for Performing Automatic

.. Actions in a Graphical User Interface" (Attormney Docket
AT9 - 96 -242).;. and serial # _08/753.123 , entitled "A Data
. AProce851ng System and Method for Modifying a Size of a
,:T? Reallstlc ‘Object on a User Interface" (Attorney Docket
fIAT9_96 246). All of the above applications are being
:“fiiéd;QQche same date as the present application and

assigned. to the assignee of the present application.
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BACKGROUND OF THE INVENTION:- ‘=

The present Ainvention relates to a data processing
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system for presentlng a representdulon of real-world,
non- standard _complex objects in a.hraphlcal user
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REPLACEMENT SHEET

interface (GUI). More particularly, a process is
utilized that allows an object to have more than one set
of data associated with it, which may be used to perform
distinct functions.

Object oriented programming is a known technology
which encapsulates data and methods into a programming
entity called an object. By protecting certain methods
and data through a public interface, an object oriented
program can insulate each component from changes to other
components vet provide the needed functions with a
minimum of reprogramming. For more background
information on object oriented technologies, concepts and
conventions, please see the following references, Object
Oriented Design with Applications, Gfaﬂy Booch (The
Benjamin/Cummins Publishing Comp%ny, 1§90) and Object
Oriented Software Construction, by B. Meyer,_(Prentice'
Hall, 1988). N

‘Typically, graphical user interfaces present

" everything 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 héve'the real-
world object on the GUI desktop appear very similar to
what a user experiences in real life.

There is commonly a need in graphical user
intérfaces (GUIs) for a user to assign data to customize
an operation. For example, the action of pressing a
button, or selecting an object represented by an icon
will cause a certain-.functional activity to be performed.
Customization of this functional activity occurs when a



2 interface (GU). Mre particularly, a process is utilized that allows
an object to have nore than one set of data associated with it, which may
be used to performdistinct functions. bj ect oriented proqranninq S
a known technol ogy whi ch encapsul ates data and nethods into a progranning
entity called an object. By protecting certain nethodsmnsmmdakaah

public interface, an object oriented programcan insu

from changes to ot her conponents yet provide the needed

m ni nrum of reprogramm ng. For nore background i nformation on o Jec
oriented technol ogi es, concepts and conventions, please see the follow ng
references, Qbject Oriented Design with Bpplications G ady Booch (The

Benj am n/ Cunmi ns Publ i shing Conpany, 1990) and Cbject Oiented Software
Construction, by B. Meyer, (Prentice Hall, 1988). Typlcally, gr aphi cal
user |nterfg1aas:1pma‘mantdaet/@r:§'tmqgurﬁ ier agsoeiatadowd thuiibeén qBi@Sie it ens

such as a Sigg, bajde 203y BbieBim EREUfuhbtienddr wehdfieyldke.

These itenms "are no foun #n rea
document to a printer. The data structure that is used
to send the can be changed such that the icon may send a

document to another interconnected computer. However, in

either case, there is one object and different data is
assogiated.with this object. To perform this
association, a dialog is initiated that will cause the
data to be received and ultimately assigned to a
particular object to perform a specific action.

For a single object to perform a single activity,
the previous dialog is sufficient. There is basically a
one to many relationship that is-developed. That is, one
object can be assdciated with many ad;ions. However, it
would be desirable to have'a case where a single object
is.capable of performing multiple activities. In this -
manner a user will have the option of choosing multiple
selection points (e.ék softbuttons or the like) to
perform multiple activities. Thus, a need exists for a

- system that allows many selection points to be associated
with many data structures.

Therefore, it can be seen that a need -exists for a
system and method.which provides a mechanism that
indicdtes which data structures is to be associated with
g particular selection point. .

SUMMARY OF THE INVENTION

In contrast to the prior art, the present invention
proﬁides a mechanism for controlling the selection, in a
31ng1e object, of multiple act1v1t1es implemented by
plural data structures.

Broadly, the present invention provides a control
mechanism for associeting many selection points with many
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obj ects,, such as a tel ephone or a book that sits on a user's desk. Current

dat a *processi ng technol ogy. i s novi ng towards di spl ayi ng these real -worl'd -
obj ect on the conputer screen. It is very desirabl e to Thid8Reet It BedRenladd@r 1 d

object on the GJ desktop appear very simlar to what a es in
real -life. There is commonly a need in graphical u ma)mlﬂg S
(QJIs) for a user to assign data to custom ze an operation. | e,
the action of pressing a button, or selecting an object represented by an
icon wll cause a certain functional activity to be perforned.

Custom zation of this functional activity occurs when a

particular data structure is associated wWth the object. That is, an object

may performthe function of sending a docunent to a printer. The data
structure that is used can be changed such that the icon may send a

document to QRGeS , | NPRAEONBGC HeG teRId Wi assdudmtang idats Wigth case, there
is one object and different data.i s associate 1t ' | erform
this associ &GPra HeS 8§eP§nlg"nilﬁv %a?tssg\ﬂélléqaéc-éa%tsuel% %e& at a t%t}ge
recei ved anctha tdawisel yTherefoad i che mhidaiulel asljiegiian hreomesn Bhe .
specific actjon. Si; ' f{dN gh St 1 Sr asE i ¥hey, the
previ ous di a?°o‘££¥%13%?'5‘$§?‘gnt. h:erxgq%rgﬁta_éﬁsél}c%%{y a one tqQ many
rel ati onshi matikeni s 8éuekepsbe mantrel IhamsgeetordtdPUsRoci ated with
many acti ongnedidRYSR £bk Wou!td NG P b dD, e perise ihewRich
it is an object of selection must be indicated to a user.
This will indicate to the user that the state of the

control has changed.

Thus, the present invention provides a control
mechanism wherein a single object can change its
appearance and represent different functions that can be
implemented by a user. To do this,sg mechanism is
provided to associate the various rebresentatibns of the
object with the data that will implemént the different
functions. This mechanism may take various forms, such
as a look up table, pointers, or the like. '

Therefore, in a§cordance with the previous summary,
objects, features and- advantages of the present invention
will become apparent 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
haéing the various objects that are included on the
user’s workplace; '

Figure 3 is a more detéiled representation of the
GUI of Figure 2 wherein the user has opened one of the
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S|ngle obj ect is capable of performing nultiple activities. In this manner
“a user wil'l have the option of choosing multiple selection points (e.g.
softbuttons or the like) to performnultiple activities. Thus, a need
exists for a systemthat allows nany selection points to be associated W th

mahy- data structures. Therefore, it can be seen that a need exists for
a system and net hod which provides a nmechanismthat indicates which data
structures to be associated with a particular selection point. SUMVARY COF
THE | NVENTI ON In contrast to the prior art, the present invention
provi des a nechanismfor controlling the selection, in a single‘object, of
multiple activities inplenmented by plurad data structures. Accor di ng
to one aspect of the present invention there is provided a data processing
systemthat displays at |east one user interactable o ect i.Si ng:
means for dah$eogssandthbjwarhpidﬂ?cﬁQﬂheﬁhﬁﬁrﬁuﬂ¥ﬁﬁ f??%?CASB S ance and

a second angeshaphg.REreitiahd SNEH oM ERelayeds! one control

capabl e of altering its appearance between a first state a

state; means forFAgu&ei 4t Lfg anathes 4%&&&#?9\Wﬁ??ﬁ%%ﬁ%agbﬁgcﬁfhaV|ng sai d
first appea@@ﬁcéfaFigﬁr%BQOQﬂuﬁﬂmﬁjIEmeVWdfkp&ﬂ&bchnﬂ@Whavhﬁgwgaﬁ@WSecond
appearance, said _nea f or oci atin OLn ki g first

i nf or mat i onCPSrgﬁpﬂngﬁf’@ct chfa'f% %%?gol? é@% %%B%a an%eia% sg'gl(k)eg

i nfor matlonréalsaod'ldbjohgtedta\omg:balmlrﬁmmonla%@m%be and neans for
pronpting a user EL tsers Sa'ﬁ?fa{ﬁ&t @"Qfée&ﬁﬁoﬁafﬁéﬁﬁés@ﬁta&ﬁ%@ o@ user

w Il inplenment sal ion by selecting said obéect havi ng sai d
first appeathﬁc@eaénwﬂmﬂd ahigehepf %h?dpg%%ﬁﬁﬁ %Eﬁe?F ARp#Psel ecting said

obj ect havi agf%e&@n%emma@eetes- andAccording to another aspect of
t he present 1 nvention there I S prov

gd of _di Igﬁ A@@st one ’
user interactabl EXGNEE® AR IF lFﬁ%tgf%% b?grﬁguéﬁng §ai'd obj €ct to

be di spl ayedoh@penkmts WHikth apnshemene the preseohdiappa&iience; provi ding
sald object W thfle 82t O GR0kALh: SRPABEaBkoB AR B0k JARARIAHCE

betmeen a first
object in accordance with the present invention;

Figure 8 is another view of the mechanlsm of Flgure
7 wherein the objects have a dlfferent,appearance, and

Figure 9 is a flowchart of the process implemented:
by the present inveqﬁion to associate different data with
the same object. \

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
'essign 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.
Additionally, one embodiment of the telephone object -
of the present invention will allow the object to be
fully displayed durihg moving and sizing. This dymamic
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4 and a second state; associating a first function with said object having
'said-first appearance and a second function with said object having said
second appearance, said step of associating conprises the step of |inking
first information to said object having said first appearance and second

I nformation to said object having said second appearance and the step of
pronpting a user to enter said first and second information; wherein a user

will inplenment said first function by selecting said object having said
first appearance, and will inplenent said function by selecting said object
havi ng said second appearance According to still another aspect of 'the

present invention there is provided a cofputer program having data
structures resident on a conputer readabl e nedia, which causes a data
processing systemto display at |east one yser interactabl e object
conpri si ng: dFe@iay &f AR ol eardykieet StgiBE &A%p éyéﬁﬁiﬁﬁ Ceds P¥st
appear ance akdnd $£EHUFLWRPE P P8§LamsS sudhobpedPlastpiiroms Mictessf tone
control capable of glteri its a rance [ nd a
second st at gf’rl?eansﬂf ors a%n:gﬁei B?F%gggef F?’sé;b‘%ﬁ’\r%%?&?i“;w‘{%ds%%&% Ji‘ect
havi ng sai dcuitilsine fhzardumringndeséedng .f uncti on with sai d obj ect .havi ng
sai d second appe,ahce | 4 ppangHio RahatinA GO iS85 MBgNs for
linking first i n%‘?ﬁr}"éﬁ o%f%glggl'd%&f% -qelg'%iﬁav;nrrl’%esai d fi r%t apgggr ance and
second i nf oeREWING A seemmabjledt £RAviengG SECINS PFNPS e SHRLECARB neans

for pronpting)a ¢5ekai®® £8FcandRhérf idisll ddmesecond information; wherein a
sai d first appearifheEDER MRNPeTAy ARt RLEeH BRgkdiR GRS B el oot i ng
sai d obj ect dumonmgmsatlateaeadeagyedicanemenber, 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 telephone quect of the preséht invention is
also capable of combining speed dial numbers with numbers
keyed in by the user. For example, if 9 must be dialed
to get an outside 1ine, a user can just enter the 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. cbject 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 majorit& 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
over the object to see the pop-up menu, and then clicking
a second button over-the option to be selected by the
user.




BRI EF BESCRI PTI ON OF THE DRAW NGS Figure 1 is a block diagramof a
data processing systemincluding a central processing unit (CPU which is
capabl e of inplenenting the present invention; Figure 2 shows a
typical GU with a workplace wi ndow havi ng the various objects that are

I ncl uded on the user's workpl ace; Figure 3 is a nore detailed
representation of the GQUI of Figure 2 wherein the user has opened one of

t he 5 obj ects on the workpl ace
such that a wi ndow associated with that particular object is now displayed;
Figure 4 is another detailed representa}ion of the GU of Figure 2 show ng
t he workpl ace wi ndow, the wi ndow corresponding to the open object of Figure
3 and the real-world object of the present invention; Fi gures 5A, 5B

and 5C are varigus {EPEERBALALLIELOor e palentidit! d ifiGlopfhdgie present
|nvent|on£égn designed to work in much the same way as a physical

telephone located on a desk, wall, car or pocket. But,

unlike a physical telephone, it works through the

coﬁputer.' 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 present
invention and other telephone applications are that the
telephone object of the present inveption always displays
the image of a real telephone regardiess of how the user
is currently interacting with it. Further, the object of
the present invention does not need' a window border
around it; it sits right on your desktop. It is
recognizable at any‘e;ze, 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-CALLIBM.)
When a person being called answers, just start talking.
The present invention telephone object uses the
micfophone and speaker provided with the user’s computer
system such that hands-free conversation is possible.
When the user has completed the telephone conversation
click on the handset portion of the object to hang up.



x

different functional states; and Figure 6 is an architectural diagram
“of the various conponents which inplenent the present invention; '
Figure 7 is a mechanismfor associating data with an object in accordance
w th the present invention, Figure 8 is another view of the nechanism
of Figure 7 wherein the objects have a different appearance; and

Figure 9 is a flowhart of the process inplenented by the present invention
to associate different data with the sane object. DETAI LED DESCRI PTI ON OF
THE PREFERRED EMODI MENTS The tel ephone object of the present invention

is.a user interface design for a new, real-world user interface style. It
Is built using C++ and i nplenents a reus@bl e framework. A shortcut function
al lows the properties page of the tel ephone's shortcut icon to assign a

shortcut key. This will allow a, user,to access e n Yyt me. For
exanpl e, the shori&ReHYShi 3t H?%l?%ec?gfbp%%%eugggt%%%&QV\E nitis
covered by aigadm WeldavEind\ sive hawdpaoneontion aof oblei chiegtansder if it's

ri ngi ng when the yser. esses the shortcut key. Addi tionally, one
enbodi ment gﬁqﬂﬁ;gi;%i#%he obj ect of the present. invention wl| _allow the

obj ect to be ful Ihelipntssed tuvengianpvaheoabacipdefga $RPEIaFad c
function. The speed-dial can be set during the time

period when a telephone conversation is occurring or
after the call is finished. The speed-dial may be set to
allow access to numbers which are called often, or to
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 tpe name of the
person, or entity, to which speed-dié% acgess is desired,
then £ill in the desired telephone number in the Number
field and press the Add Name button. The name and number
will appear in the -list above the entry fields. Next,

. press_the Set Speed\Qial 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 .
présentations, a toggle switch located on the telephone
object just above the speed-dial buttons is selected. In
order to stretch or shrink the telephone object, the user
can move the mouse pointer over any edge of the phone
object. The pointef will change to a diagonally oriented



6 di splay of the objéct during sizing can be inplenented by using a
sof tware program such as "Plus" fromMcrosoft Corp. It-is also possible to

di splay the traditional outline box during resizing. During dialing,
the user can insert a pause by entering a comma (,) for a 2 second pause or
semcolon (;) to wait for another dial tone. Tel ephone nunbers are

often made up of nanes or acronyns that are easy to renenber, but difficult
to dial on a real phone (for exanple, 1-800-CALLIBM. Wth the tel ephone
obj ect of the present invention a user can just type the letters on the
keyboard. The present invention translates the letters to the desired phone
nunber, and automatically dials the nunder . The tel ephone object of
the present invention is al so capabl e of conbining speed dial nunmbers with

outsi do | 5180 BRInEET ) (IR S Ehebetiney iR 8t ahd EROYIEEN SR TDec

di al buttoflown theThefjr amerde ibwenon ceand sdiapl theneddesaéh thigat a
telephone object to change its size. No matter how large
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
1anguége. 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 sof tware developer to
easily use programs written by otherstWhile still
provided a great deal of control over the reuse of

- programs to prevent their destruction or improper use.

The C++ language is ﬁell known and many articles and text
are available which déscribe the language in detail.

As known by those skilled in the art, object
oriented programming techniques involve the definition,
creation, use and instruction of tobjects". 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 enable objects
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. - .

Objects are defiped by creating "classes" which are
not objects themselvés, but which act as templates which



user . cah close the "object", if required by the specific operating system
However, the present invention supports operating systens wherein closing -
t he object by the user is not a necessity. 1In a preferred enbodi nent the
t el ephone object of the present invention supports closing the object as
required by the majority of current operating systenms, such as Wndows 95
(avai l able from M crosoft Corp). This closing, and other functions, is

i npl ement ed through a pop-up nenu. Just select the tel ephone object (e.g.
by clicking a first nouse button over the object to see the pop-up nenu,
and then clicking a second button over- i@e option to be selected by the

user. 7 The tel ephone
obj ect of the present invention has been designed to work in much the sane

way as a p@ﬁ%é?ﬂct a compiler how to construct the actual object.
For example, a class may épecify the number and type of
data variables and the steps involved in the functions
which manipulate the data. An object is actually crea;ed
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 comstruct the object. Objects
are destroyed by a special function called a destructor.

Many benefits arise out of three basic properties of
object oriented programming techniques, encapsulation,
polymorphism and inheritance. Objects can be designed to
hide, or encapsulate, all or a portion of, the internal
data structure and the internal funcéions,-'More
‘'particularly, during program design, a‘program developer
can défine 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 oﬁ 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 private 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 genérate an
error during program compilation. This error stops the
compllatlon process and presents the program from being
run.

Polymorphism allows objects and functions which have
the same overall format, but which work with different
data, to function différently to produce consistent
results. For examplé, an addition method may be defined



t el ephone | ocated on a desk, wall, car or pocket. But, unlike a physical
tel ephone, it works through the conputer. The present invention takes
advant age of the functions that conputers are so good at, such as
renenberij ng nanes and nunbers, finding and entering (dialing) the nunber
qui ckly. The present invention allows a user to answer and place calls

wi t hout picking up a physical handset. Sonme of the differences between
the present invention and other tel ephone applications are that the

tel ephone object of the present invention always displays the image of a
real tel ephone regardless of how the_user is currently interacting with it.
Further, the object of the present i nvent} on does not need' a wi ndow bor der
ar ound it it sits right on your desktop. It is recognizable at any size,
and can be nade as, as snall as_desjr th r ey its
functions. a\ﬁ?‘é’ﬁ’ltgefé‘ b WA LFR1Qi Bpl z%/‘egd%)g @Hé Eaﬁ:é ff% e%éslgd to
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refer to the addition 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 the
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\glasses and the objects which are
later created from th@m as related through a class
hlerarchy. Spe01£1ca11y, 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.

Although object oriented programming offers
significant improvements over other programming concepts,
program development étill requires significant outlays of
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To recefve an incoming call, the user answers by again selecting the

‘hantlset portion of the object and begin tal king. The present invention
al so includes a speed-dial function. The speed-dial can be set during the
ti ne period when a tel ephone conversation is occurring or after the call is

finished. The speed-dial may be set to allow access to nunbers which are
called often, or to energency nunbers. To set the speed-dial function,
click on the handle portion of the drawer, which is |located at the bottom
edge of the tel ephone object. The drawer will slide open, displaying an
area where the speed-dial buttons can begset. That is, type the name of the
person, or entity, to which speed-dial access is desired, then fill in the
desired tel ephone nunmber in the Nunber field and press the Add Nane button.

The nanme and;plh8l3 effort, especially if no pre-existing software
programs are available for modification. Consequently, a
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 predéfined 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, mepus and ‘the like, and
provide the support. and *default" behav1or for these
graphical interface objects. Since mahy frameworks are
based on the object oriented techniques, the predefined
classes can be used, as base classes and the built in
default behavior can\pe 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 hot
.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.

' Therefore, those skilled in the art will understand
how the present invention is implemented using object
oriented programming techniques as described above.

Referring to Figure 1, a typical data processing
system is shown which may be used in conjunction with the



will appear in the |ist 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 nunber. The name and nunber
entered by the user will appear beside its associated speed-dial button.
When -t he speed-dial nunber is set, the user selects the handle of the
drawer to return it to its original position. The tel ephone object of
the present invention can be displayed as it first appeared, with both the
nunber pad and the speed-dial buttons, or in a sinpler state, the base
function view To change between these presentations, a toggle swtch

| ocated on the tel ephone object just abdwve the speed-dial buttons is
selected. In order to stretch or shrink the tel ephone object, the user can

nmove the nouse pointer over any edge of the phone object. The pointer wl|
change to @uésgohalihyeption.edA central processing unit (CPU), such g

as one of the PowerPC microprocessors available from IBM
Corporation (PowerPC is a trademark of IBM) is provided
and interconnected to various other compohents 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 i. Operating
system 41 may be one of the commercially available
operating systems such as DOS, or the 08/2 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 wvarious functions to be performed by the
application 40. '

A read only memory (ROM) 16 is connected to CPU 10,
via bus 12 and'inciﬁges 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 adapter 34 interconnects bus 12
with an outside network enabling the data processing
system to communicate with other such systems over a
local area netwbrk (LAN) , wide area network (WAN), or the
like. Input/output devices are also connected to system
bus 12 via user interface adapter 22 and display adapter
36. Keyboard 24, trackball 32, mouse 26 and speaker 28
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si zi ng polnter Whil e this new pointer is show ng, press down the left
nouse button and drag the edge of the tel ephone object to change its size.
No matter how large or snmall you nake it, the tel ephone object can still be
used. - In a preferred enbodi nent, the present invention is inplenented
in the C++ programm ng | anguage using object oriented programm ng
techniques. C++ is a conpil ed | anguage. The prograns are witten in human
readabl e script and this script is provided to another programcalled a
conpiler to generate a nachi ne readabl e nunmeric code which can be | oaded

I nt-o, and directly executed by the co er. The C++ | anguage possesses
certain characteristics which allow a software devel oper to easily use
progranms witten by others while still provided a great deal of control

over the rayse gf wrﬂgcffe%ﬁgceé&veatbagem €Rgbuge! h@éxorlﬂﬂar‘ﬂw@é use.

The C++ Ianguage 1S we nown and ¥ grtl iiﬁ%&ﬂ t arg)q%$+lable
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aforementioned I/0 dev1ces, a user is capable of

inputting information to the system through 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. Windowxlll inclgdes a
border with frame 113 that forms the oyter 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 cliené\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 displayed
in the window. For example, actions include MOVE, which
allows the user to reposition the window on the .screen,
MINIMIZE, which reduces the window’s size, and MAXIMIZE,
which enlargés'the window to the size of the screen.
Window sizing icon 129 provides a fast way to use a mouse
or pointing device 133 to perform the actions of MINIMIZE
and MAXIMIZE without requiring a menu.
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elenent%, and its behavior which can be represented by its methods.
Cbjects are defined by creating "classes" which are not objects thensel ves,

but which act as tenplates which

10

i nstruct a conpiler how to construct the actual object. For exanple, a

cl ass may specify the nunber and type of data variables and the steps

I nvolved in the functions which mani pul ate the data. An object is actually
created in the program by nmeans of a special function called a constructor

whi ch uses the corresponding class definition and additi onal

i nf ormati on,

such as argunents provided during objegt creation, to construct the object.
¢

hj ects are destroyed by a special fun

I on caIIed a destructor. Many

benefits arise out of three basic properties of object oriented programi ng

t echni ques,

encip%.éﬂ'ﬁgk 117 contains a list of the actions of the

application shown in the window. Each action in the list
in the action bar has an associated pull-down menu to
1ist the individual actions that are contained within

each general action listed in the action bar 117.

For

example, the FILE pull-dowﬁ 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 “pro:ecﬁ\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 plufality
of document and chart icons, including a "chart 1" icon
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.

Referring to Figure 4, workplace window 111 is once
again shown having object window 131 opened such that a
user can interact with the document associated with
Project X. An additional window 200 has also been opened
which is in the form of a "real world" window. In this
example, real world object 200 is a representation of a
telephone. It can be seen that telephone object 200 is



pol ynor'phi sm and i nheritance. Objects can be designed to hide, or

encapsul ate, all or a portion of, the internal data structure and the

i nternal functions. Mre partlcularly, during program design, a program
devel oper can define objects in which all or some of the data variabl es and
all or some of the related nethods are considered "private" or for use only
by the object itself. Qher data or nethods can be declared "public" or
avai l abl e for use by other software prograns. Access to the private

vari abl es and nmet hods by ot her prograns can be controlled by defining
publi ¢ met hods which access the object's private data. The public nethods
forman interface between the private db®a and external prograns. An
attenpt to wite program code which directly accesses the private variables

Ef‘r’i?ss?o;%r&pﬁ#” st 150 58 SFOBELLoZIY APaBER £IHE ZanPiEtt O bei ng
run. SHPH e S Mtiak | obs ech). ectmoandskuﬂdtedmsl whiertfawelilhe sane
oLl o Vi i P Sy o SO el
defi ned as an example Thus, the present invention is not
limited to telephone objects, but contemplates all real
world type objects which can be created using the system
and methods of the present invention.
Telephone object 200 is seen to inc}ude 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 a data processing system. For example,
it can been seen that the area 204 iS\not part of the
telephone object 200, but is substantihlly 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 when placing an outgoing call which has not
been set up for speed dialing. A volume control 214 is
pro#ided as a slide switch that allows a user to control
the sound volume which another party participating in a
teléphone call using object 200 can be heard. The
preceding functions are given as examples of the types of
controls available to be used when object 200 is a real



as varrable A + variable B, (A + B). The sane format can be used whet her
the" A and B are nunbers, characters or dollars and cents. However, the
actual program code whi ch perfornms the addition nmay differ w dely depending
on the-type of variabl es which conprise A and B. Thus, three separate

met hod definitions can be witten, one for each type of variable (nunbers,
characters and dollars). After the nethods have been defined, a program can
| ater refer to the addition nmethod by its conmon format (A + B) and, during
conpilation, the C++ conpiler will determ ne which of the three nmethods to
be used by exam ning the variable types,, The conpiler will then substitute
t he proper function code. A third property of object oriented
programm ng i s inheritance which all ows program devel opers to reuse pre-

exi sting pg%g{g*@hom{}% | £ &0GEnBhLOSoR SGHEUB! ColRKE! ERBlodiRAe! | ne”

cl asses an are Fater created fromthem as rel ated
t hrough a UpﬂiﬁIhQNRﬁQﬁﬁntS@b@anbélP?JeéFaS@ﬁéaﬁﬁﬁ PEhGEs xRk ed as

subcl asses wefr1Qf hleifis eswtRS885a PagkURELRSAC) | BBRDRLY @AMk Wapseess to
all of the public f| nctions of its base cl asses as t hough these functions

appear ed i % & &ss. Alternatively, a subclass can override sone or
all of its inheriierefone)i Doscan beyseeni #henocensideding 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 cliéis 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\y 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-down menus
and selection of various operational actioné, however,
this conventional technique would reqﬁire additional user
actions and time before the desired result is obtained
(placing a telephone call).

Next turning to Figure 5, three separate telephone
objects 200 are shown at various operational stages. In
Figure 5A, phone okject 200 is shown essentially as was
previously described with regard to Figure 4. Therefore,
Figure 5A will not be described again at this time.



of_its‘inherited functions by defining a new function wth the same form
The creation of a new subclass borrowing the functionality of another class
al l ows software devel opers to easily custom ze existing code to neet their

particul ar needs. Al t hough object oriented progranmm ng of fers
significant inprovenents over other progranmm ng concepts, _program
devel opnent still requires significant outlays of

12 time and effort, especially if no pre-existing software prograns are
avai l abl e for nodification. Consequently, a set of predefined,

I nt-erconnected cl asses are sonetines pWﬁ¥ld6d to create a set of objects
and additi onal m scel |l aneous routines ch are all directed to performng
commonly encountered tasks in a particular environnment. Such predefined

classes and l'b%ggd§%£§§3is an enlarged version of telephone object
200 and shown by reference numeral 201. In addition to
the various components shown by telephone object 200 of
Figure 5A, object 201 includes a number pad 218 which .
allows a user to enter telephone numbers to be called.
Additionally, entry pad 218 includes a redial, flash and
mute buttons for performing other functions associated
with a real world telephone. Again; ‘toggle switch 208 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 turned to
face a user and is not shown as resting on craale 203. A
pullout drawer handle 216 is shown wﬁich allow§
additional functions to be presented Eb a user of
telephone object 201. By selectigg the arrow associated
with pullout drawer, 216 drawer 228 is opened. In this
case, the functions kpcluded 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 eﬁter 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. ' Additiomnally
functional buttons 224 allow a user to select various
operations such as dialing the person just added to the
speed dial function, delete a person’s name and number
from the speed dial function, or the like. Upon
completion of the spéed dial activity, a user selects



~

typically, called "frameworks" and essentially provide a prefabricated
structure as a basis for creating a working application program For
exanple, a franmework for a user interface m ght provide a set of predefined
graphic interface objects which create wi ndows, scrollbars, nenus and the

| i ke, and provide the support and "default" behavior for these graphical

I nterface objects. Since many franeworks are based on the object oriented

t echni ques, the predefined cl asses can be usedas base classes and the built
in default behavior can be inherited by devel oper defined subcl asses and
either nodified or overridden to allow devel opers to extend the franmework
and create custom zed solutions in a particular area of expertise. This

obj ect oriented approach provides a major advantage over traditional
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the word processing applications, such as WordPerfect,
Word, WordPro, or the like. Application 40 interacts
with an operating system 41 through an application
programming interface (API). Operating system 41 may
include one of the Window’s operating system from
Microsoft Corporation, as well as 08/2 from the IBM
Corporation. Application 40 calls vgrious functional
routines included within operating sy§tem 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) whiép interpret a call from the
application 40 and thén, 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 implemeﬂt 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,
pafticularly central processing unit 10 where the
instructions are decoded and executed on various
processing, or execution units in the CPU (not shown).

As noted in Figure 1, data processing system 1 includes a
frame buffer 39 located in display adapter 36. Frame



13 pfesent I nvention. A central processing unit (CPU), such as one of the
Powvier PC m croprocessors available from|BM Corporation (PowerPCis a
trademark of IBM is provided and interconnected to various other
conponents by system bus 12. An operating system 41l runs on CPU 10 and
provides control and is used to coordinate the function of the various
conponents shown in Figure 1. Operating system 41l may be one of the
comercially avail abl e operating systens such as DOS, or the OS/ 2 operating
system avail able from | BM Corporation (OS/2 is a trademark of the |BM

Corporation). A program application 40 r#Qs I n conjunction with operating
system 41 and provides output calls to t operating system 41 which
i npl ements the various functions to be performed by the application 40.

A read only A e Bod | ncl ude
t he basic |H§%¥%ﬁﬁ@§5§¥%f%te%§ %ﬁ%s?gbﬁgt gb%?%%%gﬂf%%:£a5| [of0) uter Hee
functions. Renldthm;:dmeem@mp;tc(imm elemento rfﬁlﬁ%fr%ﬂm cations
adapter 34 areA5%d Nt efkQNIfebefatdon in frame buffer 9

corresponding to each individual pixel will cause tha;
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
relatihg 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
dlsplayed inside of w1ndow 51 by 111dm1nat1ng 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 béq 52 and frame 57 of window 51.

In typical graphical user interfaces (GUIs),
everyvthing is presented in window form. In these GUIs, a
window can consist of rectangular items including a size
border, rectangular client, menu end title bar. The
rectangular client is typically a window such as the
object window 131 previously described with regard to
Figure 3. The preceding jitems are not found in real
‘world objects such as telephone, book, fax maéhine,_or
the like that sits upon a user’s desk. Ideally, real
world objecte appearing on a GUI desktop should be as
similar to what is found in real life as possible.

Returning to Figure SC which is a representation of
a real world object, such as a telephone as previously
described. The present invention will now be described
using the real world object of Figure 5C as an example.



§y§IEn1bus 12. It should be noted that there is software conponents
I-ncl udi ng the operating system 41 and application 40 are | oaded i nto RAM 14

which is the conputer systemis main nenory. |1/O adapter 18 may be a snal
conputer systeminterface (SCSI) adapter that comunicates with the disk
storage device 20, i.e. a hard drive. Communi cations adapter 34

I nterconnects bus 12 with an outside network enabling the data processing
systemto conmunicate with other such systens over a | ocal area network
(LAN), wide area network (WAN), or the like. Input/output devices are also -
connected to systembus 12 via user intgiface adapter 22 and displ ay

adapter 36. Keyboard 24, trackball 32, nouse 26 and speaker 28

14 are all interconnected to bus 12 through user interface adapter 22.

Di spl ay ad#lowevedt, iiclshiesld beanpdbubtepd that many other software

objects can be used and are contemplated by the present
invention. In the telephone object of Figure 5C, a
mechanism is used which will associate a person’s name
and a phone number with a speed dial button 206. As
previously noted, the user enters the person’s, name and
number. into fields 220 and 222, respectively when setting
the speed dial function. More particularly, the user
enters the person’s name into field 220 and number into
field 222 to add this data to the list of names and
numbers currently known to the program. The name and
number will then be shown in field 226 which is a list
box, or the like. A user then selects the item, i.e. the
name and associated number, which is ‘to be associated
with a speed dial button 206. The user then selects a
set speed dial button, which may be one of the buttons
224 as shown in Figure 5C€. At this time, all of the
speed dial buttons 2&5 begin flashing. It should be
noted that in Figure 5C the object shows nine speed dial
buttons 206 and a button associated with user comments.
However, it should be understood that any configuration
and number of buttons could be utilized and the object
will remain within the sc0pé of the present invention.
Subsequent to the selection of the set speed dial
button, all of the speed dial buttons 206 begin flashing
.{change their state). This is accomplished through an
inverting of the normal painted button 206. More
particularly, the pixels representing the buttons 206 in
frame buffer 39 are alternately illuminated and then
ignored in order to give the flashing appearance. A time
period is then begun wherein if the user presses one of
the flashing speed dial buttons 206 it is updated to
indicate the associated name and number. That is, a



39 which'is a storage device that holds a representation of each pixel on
the display screen 38. Images nay be stored in frane buffer 39 for display
on nonitor 38 through various conponents such as a digital to anal og
converter, (not shown) and the like. By using the aforenentioned 1/0O
devices, a user is capable of inputting information to the systemthrough
the keyboard 24, trackball 32 or nouse 26 and receiving output information
fromthe systemvia speaker 28 and di splay 38. Referring to Figure 2,
the wi ndow i s designated generally by the numeral 111. Wndow 111 i ncl udes
a border with frame 113 that forns the gyter boundary of the w ndow.
Cont ai ned within border 113 are a titl-e bar 115 and an action bar 117. The
remai nder of window 111 consists of a client\area 119, which is popul at ed

with a pl ur@igg%i&& L5888 gigg! Bﬁiztgtgma ifs0|a%%roldi<agi‘edl2«iit1\t\hkpéci§ibabel gd
"project X', and a printer icon i Tjtle.bar 115 . nc a.w ndow
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Such acti orf® %rr‘gilﬁeg%t 8518931\%916%5\7% sé'#?&ghnd noltoﬁt:%g{lﬂ}éao Jb(%%fdwt hat is
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requiring atgfgghone number of a person to be called by the user
with the speed dial function of the object shown in
Figure 5C. It can be seen that a telephone object with
flashing buttons will give the object -an appearance
different from the telephone having buttoﬁs that are not
in a flashing state. .\5 ;

However, if after the time period‘has elapsed (e.g.
10 seconds), the selection points 206 will cease flashing
and return to their\noimal function of a speed dial
button. Thus, it cahkbe seen that buttons 206 will be
associated with greatér than 1 sets of data to perform
multiple functions. More particularly, when buttons 206
are functioning as speed dial buttons, they will be
associated with data required to complete a telephone
éall. This data includes arbitrating for ownership of a
system bus in order to control a modem, or other network
device, attached to the data processing system. Next,
protocols will need to be issued in order to communicate
with the modem and cause it to dial the user’s specified
telephone number. Therefore, the telephone object of
Figure 5C and particularly, the speed dial buttons 206
are an exemplary mechanism where a portion of an object
indicates different functions and different associated
data structures even though the object (speed dial button
206) remains the same.
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15 +  .Action bar 117 contains a list of the actions of the application
shown in the window. Each action in the list in the-action bar has an
associ ated pull-down nenu to list the individual actions that are contained
wi thin each general action listed in the action bar 117. For exanple, the
FI LE pul | -down enables the user to work with files through actions that
mani pul ate the file as a whole. The individual actions contained wthin 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. Turning now to
Figure 3, there is shown in addition togwi ndow 111, an object w ndow 131.
bj ect wi ndow 131 contains the contents of the "project X' folder
represented by icon 121. Wndow 131 was opened by

Referring to Figure 7, a mechanism is shown which

associates information, including data and commands, with
a particular object. It should be noted that many such
mechanisms could be used by one skilled in the art to
make this association and the particular implementatiorn
shown in Figuré 7 is merely an example. The association
mechanism 300 is shown in the form of a window, but could
be represented as another real world object such as a
notepad, or the like in the same manner that real world
object 210 has been shown and previously described.

Mechanism 300 includes a plurality of pushbuttons
302. In this example there are 10 such pushbuttons shown
as PBl thru PB10. 1In an initial state, buttons 302 are
associated with a first set of data ﬁhat_pefforms a first
function or operation. For example, pushbuttons 302
could be used as speed dial buttons, as previously
described. When being used as speed dial buttons, the
data associated with‘g particular pushbutton 302, e.g.
PB1 could be a user’s name and telephone riumber.

However, pushbuttons 302 could also be used to
perform different functions such as opening files,
launching an application or printing a document. An
associated data field 304 is provided in mechanism 300
where a user inputs the type of data to be associated, or
linked, with a particular pushbutton 302.

As shown in Figure 8, text may be entered in field
304 and subsequently associated with a particular
pushbutton. Additionally, functional instructions can
also be entered to field 304 such that the system will
then perform a particular command when the associated
pushbutton is selected. For. example, the command "word
processing" could be associated with a particular
pushbutton 302 such that when that particular button is



ope}atihg the pointer 133 to open icon 121. Wndow 131 is simlar to
Wi ndow 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 docunent
and chart icons, including a "chart 1" icon 143. Title bar 137 of w ndow
131 includes a title bar mni-icon 145 which is a copy of "project X" icon
121. Wndow title bar mni-icon 145 is placed in the title bar, rather than
in the client area 141 of wi ndow 131, but is also capable of being directly
mani pul at ed by the user. Referring to Figure 4, workplace w ndow 111

I s oence agai n shown havi ng object\Mrukw§%31 opened such that a user can
Interact wth the docunent associated-w Project X. An additional w ndow
200 has al so been opened which is in the formof a "real world" window. In

can_be. sebn SAHACHST ophdMe o) ELfoo0p #EvORBACERRLIALE Baudel & GRARRE. T
processing software application to be started. Thus, it
can be seen how the pushbuttons may have various multi-
functional aspects, such that various operations can bg
implemented, i.e. speed dialing, opening of files,
-printing, opening program applications, and the like.

In order to associate data and/or commands with a
particular pushbutton, the user enters the specific data
or text to be associated with one of the pushbuttons 302
into field 304. Once the data is entered at field 304,
an associate data button 306 is selected. Upon selecting
the associate data button, pushbuttons 302 then present a
new visqal appearance. For example,_the:pushbutton
controls 302 could flash,-change-coldr, create a new
border or some other appropriate indicator to prompt a
user to select a particular button. In Figure 8,
pushbuttons 302a are the same objects as pushbuttons 302
of Figure 7, howevefxﬁuttons 302a have been given a
thicker border to indicate a different state. In the
previous discussion relative to telephone object 210, the
speed dial buttons were given a flashing appearance when

“they changed state. Once the user selects a particular
pushbutton 302a or a predetermined time period has
elapsed, puéhbuttons 302a return to their previous state
as shown by buttons 302 in Figure 7 and perform the
“function that was set by the user. '

In this manner the action of selecting a pushbutton
-is associated with particular data, i.e. data in field
304. Thus, the present invention associates action with
one of a plurality of data structures, commands,
instructions, or the like.

Again, it must be emphasized that the data 302a of
field 304 in Figure 8 is merely representative of text
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16  surrqunded by an irregularly shaped frame 210 whi ch enconpasses the
obj éct. Those skilled in the art will understand that Figure 4 nerely shows
a tel ephone object as an exanple. Thus, the present invention is not
limted to tel ephone objects, but contenplates all real world type objects
whi ch can be created using the system and net hods of the present invention.
Tel ephone 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 tel ephone

obj ect: wi ndow 200 is irregularly shaped and i ncludes curved and rounded
edges which are known to be extrenely difficult to render on the display of
a data processing system For exanple, i%°> can been seen that the area 204

i s\not part of the tel ephone object 200, but is substantially enclosed by

t he di stanceg, betwee e handset b . e ReNE ey ect 200.
Furt her, itgyﬁgulcguﬁ‘gt ot &t %j%(g%a?%?ev%%\eg%?gé%éggski ga%ot rret(ra_)g%y a

bi t map repr 88@at,akingh icf rott & epimikation ¢f Bheuk¥Pesngf FHURERAQH t he
sane mnnertﬂsﬁwalﬁph@ecea | eloNt dd Ly PR ORESELULBEAW. 134orkor exanpl e, the

t el ephone nmay be answered upon receipt of an |ncon1ng %all.b I"{ing on
handset 202PaEHAIIGTHY y 2 HESF JFRGNEYRE D FORBAH 1) g&%ﬁgeq:_,ct i ng
one of the BaERS s IPEGEAvdtd pEPEESs i@l anacthenss2léctAthentry portion
an_out go! ng SEHICHANS HALE BT Reroter AP FBF 25%%&‘33%)248?%% o, $oge! no
control 214wiSl alter their appearance to a form as shown by buttons
302a, or the like wherein the user may select one of the
ten buttons, e.g. pushbutton 1. The mechanism 300 then
returns to the state as shown in Figure 7 and when
pushbutton 1 is selected, a word processing application
will be launched. Similarly, a user'may en;er a name and
telephone number of a person to be called in field 304
and select the associate data button-ﬁos. Then, the
pushbuttons 1 through 10 as shown in ﬁigure 8 will change
state and the user can onéé again select pushbutton 1
wherein the mechanisg reverts back go the state shown in
Figure 7. N
Therefére, it can-be seen that not only does
mechanism 300 allow pushbuttons to be used for wvarious
functions, that is, mechanism 300 can be used for speed
dial functions, launching appliéations.and the like, but
also allows the pushbuttons to perform their intended
function and to associate data or commands with that
particular button. That is, one function performed by a
‘pushbutton may be the action of speed dialing, or the
like, while a second function may be to perform the
association of data in field 304. Additionally,
pushbuttons 302 may be capable of providing a plurality
of appearances, i.e. normal as in button 302, wide border
for button 302a and flashing. for yet another function.
For example, button PBl1l 302 may represent speed dialing,
button PBl1l 302a may be for associating new data, commands
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provided as a slide switch that allows a user to control the sound vol ume
whi ch anot her party participating in a tel ephone call using object 200 can-
be heard. The preceding functions are given as exanples of the types of
controls available to be used when object 200 is a real

17 -world working tel ephone. O course, other functions would be present
when the object enulates other real world itens, such as a fax machine,
conpact disk players, or the |ike. Therefore, it can be seen when
considering the functional elenents of object 200 that this tel ephone

represents an operational w ndow in the % ANMe manner as wi ndow 111 and 131.
However, the real world object 200 does hot include such control itens as

action bar 117, title bar 137, action bar 139, wi ndow sizing icons 129 or
and a flashing appearance of PBl could be for sending a
fax, or printing a document.

Figure 9 is a flowchart of the process implemented
by the present invention to associate particular data
with an object. At step 1, the process is started and at
step 2 a series of controls to be customized by a user
are created (e.g. pushbuttons). At step 3, a mechanism
is provided to retrieve the end user customization data
bound for one of the previously created controls. For
example, the user entered data or commands in field 304
is retrieved. The process then continues to step 4 where
the mechanism is in a state whereby the customized
‘controls (pushbuttons) can be selected by a user using a
click-type action, such as a mouse cinck, stylus,
trackball and pointer, or the like. At step 5, it is
determined whether the user did in fact choose one of the
controls to associate the customization data. If no, the
process continues to.step 7 where the control button is
left in its previous state and the mechanism returns to
its default condition. However, if at step 5 it is
determined that the user did choose one of the controls
then the process associates, or links, the customization
data or commands with the control that was selected by
the user. This association can be accomplished using
pointers, a look-up table, or the like. Subsequent to

“step 6, the process continues to step 7 where the
mechanism maintains the association between the
customization data and the control and the process
returns to the default state. Subsequent to step 7, the
process ends at step 8.

Although certain preferred.embodiments have beeﬁ
shown and described it should be understood that many



the I|ke That is, the functionality provided in a conventional w ndow by
'such items as tltle bars, action bars and pull-down nenus, is provided by
the real world functional controls of, inthis case, a tel ephone. For
exanple, to place a call the user clicks on handset 202 when using the
present invention. In normal real world calling, the user would physically
pi ck up the handset to begin speaking. Thus, there is a direct correlation
bet ween the action that a user of the present invention inplenents and the
real world action that a person placing a:tel ephone call on a physi cal
tel-ephone will make. O course, the actépns provi ded by tel ephone object
200 could be inplenented in a non-real World object through the use of
action bars, pull-down nenus and sel ection of various operational actions,
however, € | dar REQES Qh@i@itn ot heGEer actions
and tlne bgéoréy %gﬁég ?géEFBHIS og g?ned %ﬁg Ci t el ephone call).
Next turmnﬂfﬁiﬁt#%ﬂw%rGW thee8CcoRBaPht ENEcPBBR %?200 are shown at
vari ous operational stages. In Figure 5A, phone object 200 i s shown
essentially as was previously described with regard to Figure 4. Therefore,
Figure 5A wi Il not be described agaln at this tine. :



18* . ' Figure 5B is an enlarged version of t el ephone object 200 and shown
by reference nuneral 201. In addition to the various conponents shown by
t el ephone object 200 of Figure 5A, object 201 includes a nunber pad 218

whi ch al l.ows a user to enter tel ephone nunbers to be cal fed—Additionally,
entry pad 218 includes a redial, flash and nute buttons fqﬁsgﬁﬁh@gggﬂgwlwai
ot her functions associated with a real world tel ephone. Ag
switch 208 is shown which is used to display a different re
the tel ephone object 201, such as changi ng between a two- d|
t hr ee- di nensi onal object. Handset 202a is,ghown in the active state S|nce
it is turned to face a user and is not shOwn as resting on cradle 203. A
pul | out 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 rel&fdMD setting speed dial nunbers
and buttons 206. Nane field 220 allows a user to enter the nane of the

person to be added_t ne of t he spee tons, 2 N [ flel 222

allows a use& eft %raq't %ﬁﬁﬂj‘ﬁ% W(ﬁc:rb t}b &%@%ggyﬁt ggb‘ief‘ﬁt Shanme
of the personupeevmmﬁéqaaﬁﬁh&embbjeétel@bﬁﬁInSﬂm@ name and nunber |s t hen
included in a means for causing said object to be displayed having

a first appearance and a second appearance;

means for associating a first function with said
object having said first appearance and a second function
with said object having said second appearancé;

wherein a user will implement said first function by
selecting said object having said first appearance, and
will implement'said second function by selecting said
object having said second appearance)?
2. ‘a system according to claim 1 wherein said means for
associating comprises means for linking first information
to séid object haviﬁg said first appearance and second
information to said object having said second appearance.

3. A system according to claim 2 wherein said means for
associating further comprises means for prompting a user
to enter said first and second information.

4. A éystem according to claim 3 wherein said object
comprises at least one control capable of altering its
appearance between a first state and a second state.

5. A system according to claim 4 wherein said object is
displayed having said first appearance when said at least
one control is in said first state and displayed having
said second appearance when said control is in said
second state.

THIS SHEET HAS BEEN
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I'’#5t box 226 which associates the nane and tel ephone nunber with one

@not her. Functi onal

of the speed dial activity, a user selects

19 drawer tab 216 and the drawer

keys 224 then allow the user to assott+ate—the-entered -

nane and nunber with one of the speed dial buttons 206.TH ditjonally
functional buttons 224 allow a user to sel ect various op§t B laged
dialing the person just added to the speed di al functionj u Won' S
name and nunber fromthe speed dial function, or the |ikel I

i on

is then cl osed such that the tel ephone

obj ect 201 of Figure 5Creturns to the gppearance shown in Figure 5b, as
previ ously descri bed. Referring to Figure 6, an architectural bl ock
diagramis shown with application 40 running on top of an operating system
41. Application 40 may include one of

6. A system according to claim 5 wherein said user
implements said first function by selecting said control
in said first state and implements said second function
by selecting said control in said second state. a

7. A system according to claim 6 further comprising
means for causing said object to change from said first
appearance to said second appearance.

8. A system according to claim 7 wherein said first and
second information includes data, instructions and
commands . 1'
\. .

9. A system according to claim 8 wherein said means for
linking includes pointers and a look up table.

: \ '
10. A system accordigg to claim 9 further comprising
timing means that causes said object to change from said
second appearance to said first appearance after a
predetermined period of time has elapsed.

11. A method of displaying at least one user
interactable object, comprising the steps of:

causing said'object to be displayed having a first
appearance and a second appearance; '

associating a first function with said object having
said first appearaﬁce and a second function with said
object having said second appearance;

wherein a ‘user will implement said first function by
selecting said object having said first appearance, and
will implement said second function by selecting said
object having said second appearance.

THIS SHEET HAS BEEN
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the word processing applications, such as WrdPerfect, Wrd, WrdPro, or
the like. Application 40 interacts with an operating system 41 through an -
application programm ng interface (APl). Operating system 41 may incl ude
one of the Wndow s operating systemfrom M crosoft CBigfihesatiasdisen Replaged| |
OS5/ 2.fromthe | BM Corporation. Application 40 calls va I
routines included within operating system41l. These ro as
nmodul es 50 included in the operating system In the case of the Wndow s
operating system nodul es 50 .can be characterized as dynamc link libraries
(DLLs) which interpret a call fromthe _application 40 and then, in response
thereto, performthe desired functi on. 3For exanpl e,. application 40 may

i ssue a draw triangl e conmand. Operating system 41 then routes this conmmand
to the appropriate nodule 50 that perfornms the draw triangle function. The
appropriate nodul e 50 then outputs hardware instructions tqQ data processing
system 1 tsznpAememmowhaamandinqah@l@l@bhnh%dwhgﬁéiﬁt?ﬁ@gsfiﬁﬁno and

data procegsing. i t r hpi dwahg Ehretf ace. A conpiler
out put s thgsﬁgga%ﬁé%{“ﬁ;otdﬁﬂﬁ tBdroLgh 8t ha g p

uctions to the data prqcessing_sysi )
parti cul ar infosmatdionprisr &asidPhieet 1bam9esgﬁ§ -?ﬁEFFu@#%ﬁ?gélr]%e decoded
and execut gd 508 QR U i 1eESEoR Jto Osatdecbfect havting satilde seRWNd ot :

shown). As noted in Figure 1, data processing system1l includes a frane
buf fer 39 PBPERERTGFdi spl ay adapter 36. Frane :

13. A method according to claim 12 wherein said step of
associating further comprises the step of prompting a
user to enter said first and second information.

14. A method according to claim 13 further comprising
the step of providing said object wiph:at least one
control capable of altering its appeé;gnce between a
first state and a second state. AY

15. A method accorQing to claim 14 wherein said object
is displayed having said first appearance when said at
least one control is in said first state and displayed
having said second appearance when said control is in
said second state.

16. A computer program, having data structures resident
on a computer readable media, which causes a data
processing system to display at least one user
interactable object, comprising: '

means for causing said object to be displayed having
a first appearance and a second appearance;

" means for associating a first function with said
object having said first appearance and a second function
with said object hawing said second appearance;

wherein a user will implement said first function by
selecting said object having said first appearance, and

| THIS SHEET HAS BEEN
I e ol o



20. . buffer 39 is a storage device which holds information relating to each
pi cture element (pixel) of a display screen 38. The information in frame .
buffer 9 corresponding to each individual pixel mnll~eause~Lha$hplxel to be
painted, with a particular color or shade. The inforngtion stored in Trame
buffer 39 is then provided to a nonitor 38 for display® f@sbﬁmﬁﬁmkaﬁ
data processing system In particular, franme buffi

information relating to a window 51 to be rendered on E!
Conventional w ndow 51 woul d include el enents such as a title par

border 53, sizing elenent 56.such as an row, and the |ike. Next, the
triangle 54 is shown displayed inside of W ndow 51 by iIIininating pi xel s
55 to formthe shape'of a triangle as requested by application 40. The

present inv n das 3aWanddna R ckebn oy adiealt Wy | shDBj ect
whi ch does ﬁﬁi?n%:ﬁﬁ?% deras 5%&%” l e bgr gfrll’d frame \5&;7§of w ndow 51.

In typi cal RIRFER aHéEFJ eadsr econd @Qp§)arance.

17. A program according to claim 16 wherein said means
for assoc1at1ng comprises means for linking first
information to said object having said first appearance

" and second information to said object having said second
appearance. '

18. A.program according to claim 17 wherein said means
for associating further comprises means for prompting a
user to enter said first and second information.

19. A program according to claim 18 wherein said object
comprises at least one control capable of altering its
appearance between a first state and a second state.

20. A program accoré@ng to claim 19 wherein said object
is displayed having said first appearance when said at
least one control is in said first state and displayed

having said second appearance when said control is in
said second state.

THIS SHEET HAS BEEN.
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everything is presented in window form In these GJIs,Tg_an,dQMLLan—eeHﬁ—i—st
‘of *rectangul ar itens including a size border, rectangular client, nmeny and
title bar. The rectangular client is typically a w ndovhis Siset Has B < ct
wi ndow 131 previously described with regard to Figure 3. &

items are not found in real world objects such as tel epho

machi.ne, or the like that sits upon a er's desk. ldeally, real world
obj ects appearing on a GQJ desktop should be as simlar to what is found in

real |ife as possible. MEBETIFUNQTION AT, OBITBCIC which is a
representation of a real world object, such as a tel ephone as previously
descri beABSTRA@Tesent invention wll now be described wusing the real

wor |l d object of Figure 5C as an exanpl e.

21  However , A mechanisnuisiprovided fert aontrollingttherselsctionhira singlevobjest,aif] ect s can

be used and_ are caontenpl at ed bg t he present
multiple activities implemented by plural data structures. The control mechanism
associates many selection points with many actions. That is, instead of associating data
with an action, the mechanism associates the action with the data. Therefore, the object
of selection becomes the control element, rather than merely the initiatbr of the action.
Since, the control is understood to be a mechanism for initiating an action, the period in
which it is an object of selection must be indicated to a user. This will indicate to the
user that the state of the control has changed. The control mechanism provides a single .
object that can change its appearance and represent different functions that can be
implemented by a user. To do this, a mechanism is provided to associate the various

representations of the object with the data that will implement the different functions.
Fig. 4

THIS SHEET HAS BEEN
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jnyention. In the tel ephone object of Figure 5C, a nechanismis used which
W'l | associate a person's nanme and a phone nunber with a speed dial button
«206. As previously noted, the user enters the person's nane and nunber into
fields 220 and 222, respectively when setting the speed dial function. Mre
particularly, the user enters the person's nane into field 220 and nunber
into field 222 to add this data to the list of nanes and nunbers currently
“known to the program The nanme and nunmber will then be shown in field 226
which is a list box, or the |like. Aua@ then selects the item i.e. the
name and associ ated nunber, which is t0 be associated with a speed di al
button 206. The user then selects a set speed dial button, which my be one
of the buttons 224 as shown in Figure 5C. At this tinme, all of the speed
dial buttons 206 begin flashing. It should be noted that in Figure 5C the
obj ect shows nine speed dial buttons 206 and associated wi th user
coments. However, it should be understood that any cpnfiguration and :
nunber of buttons could be utilized and the ,bjagi wifl | remain within the
scope of the gfesent invention. Subsequent Po tphe sel ection of the set

speed di al bugon, all pe—+Re=qpeed dial buttqns 20§ begin flashing (change
their state).=This is aégomg“ished t hrough an\invefting of the nornal
pai nt ed butt oR- 206. regpartijcul arly, the piXelsfrepresenting the buttons
206 in frame gﬁffer 39|a ltgrnately illum natedjand then ignored in
order to give tae flashi iappﬁarange. Atinme +-0d i s then begun wherein
if the user pre S ong dEﬂEhe flashi ng speed di 4l buttons 206 it is
updated to iﬁdPégre—thm @g%gciefed’ afe and nunbgr. That is, a
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22 * filashing speed dial button is associated with specific data (in this
case, the nane and nunber of the person to be called using the speed dial
function). This nane and nunber will be associated w th whichever flashing
speed dial button 206 that the user has selected. Thus, it can be seen that
a button, or sel éction point, 206 which appears to be flashing is
associated wth a particular set of a which is used to indicate the nane
and tel ephone nunber of a person to called by the user with the speed
dial function of the object shown in Figure 5C. It can be seen that a

t el ephone obj edt MW T1rasni ng puttons W ll gflve.tne ob] ec n appear ance
different fromit el ephone hav&gg buttons that are not in fl ashi ng
state. Ho i f after‘Th%gtine peri odhas el apsed (e. ¢.
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10 *seconds), the selection points 206 will cease flashing and return to
their normal function of a speed dial button. Thus, it can be seen t:hat
“buttons 206 will be associated with greater than 1 sets of data to perform
multiple functions. More particularly, when buttons 206 are functioning as
speed dial buttons, 'they will be associated with data required to conplete
a tel ephone call. This data includes ar 'zgrati ng for ownership of a system
‘bus in order to control a nodem or oth networ k device, attached to the
data processing system Next, protocols will need to be issued in order to
scomuni cate wi t h (CiErodeT anmg-cause 11 to arar tne user. s spetgi fied '
t el ephone nunegr. (}l:haref bre, the jel ephone obj €8t of Figure 5¢ and
particul arly, ¥hd_spepd dfal b o8 206 are an gxenpl ary mechhni sm where a
portion of an h@leg? ndi ¢a cii f&@rent functions.and differeft associated
/3

data structures hough t b@ct (speed di al o_§206) remai ns the.
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Referring to Figure 7, a nechanismis shown which associates information
I nel udi ng data and conmands, with a particular object. It shoul dbe noted
that many such nechani sns coul d be used by one skilled in the art to nake
this association and the particular inplenentation shown in Figure 7 is
merely an exanpl e. The associ ation nechanism 300 is shown in the formof a
. Wi ndow, but could be represented as anot&@r real world object such as a

notepad, or the like in the same nanner at real world object 210 has been
“shown and previously descri bed. Mechani sm 300 includes a plurality of

. PSP E e EE-A-i-axmmcaciau e#sqshown as PBl1

pushbuttons 302. L . 5 S+
thru PB10. Ing n iq%% al gtate, buttons 302 are @associated with a first set
of data that rfjor a first ct®on or operat+on. For exanplfe, '
pushbuttons 30 co#;g be SQ&E sgged dial buttows, as previogsly
descri bed. WhenTel'wg ' ] aka ass¢ciated with
a particular pushblt ert- { #&ne agd telephone
nunber . Howg , gdiFo pegform
different functidngifs 3 i cqtion or
printing a docungnt. : n mechani sm
300 where a user [fnpuls the ofsdat a ﬁa|be associ ated, or Rinked, with
a particular poshbdttion 392° & showi in Figure 8, text y be entered
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then performa particular command when the associ ated pushbutton is
sel ected. For exanple, the command "word processing"” could be associ at ed
*wWith a particular pushbutton 302 such that when that particular button is
24  selected, a batch file is invoked that will cause a word processing
software application to be started. Thus, it can be seen how the
pushbuttons may have various multi- functional aspects, such that various
operations can be inplenented, i.e. §£93ed di aling, opening of files,
printing, opening program applications, and the |ike. In order to
with a part21?,ug A(; pushbutton, the user

d wth one of the
ered at field 304, an

associ ate data and/or co
enters the specific data or tent to208e assgci
pushbuttons 302 into field 304.| Onge

associ ate data button 306 is s te?. ng
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t herassoci ate data button, pushbuttons 302 then present a new visual =
appear ance. For exanple, the pushbutton controls 302 could flash,--change
‘col or, create a new border- or some other appropriate indicator to pronpt, a
user to select a particular button. In Figure 8, pushbuttons 302a are the
sane objects as pushbuttons 302 of Figure 7, however buttons 302a have been
. given a thicker border to indicate a different state. In the-previous

di scussion relative to tel ephone object 210, the speed dial buttons were

gi ven a flashing appearance when they c@ﬂ}ged state. Once the user selects
a particul ar pushbutton 302a or a predeterm ned tinme period has el apsed,
pushbuttons 302a return to their previous state as shown by buttons 302 in

Figure 7 and performthe function that was set by the user. In this
manner the action of selecting a pushbutton is associated with particul ar
data, i.e. data in field 304. Thus, the present invention associates action,
with one of a plurality of jdata structures, conmands,]instructions, or the
i ke. Again, it nust be enpha%'pmgcq\mNt he dat al 302a of field 304 in
Figure 8 is nerely representative of text :
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25 * that could be associated with a particular pushbutton 302a, and'is not

alimtation of the types of functions that can be associ ated w th t hese

buttonsn More particularly, a user nmay type a command into field 304 such

as "begin word processing” and then select the associate data button 306.

At this time, pushbuttons 302 will alter their appearance to a form as

. shown by buttons 302a, or the |like wherein the user may sel ect one of the
ten buttons, e.g. pushbutton 1. The necha m 300 then returns to the state

‘as shown in Figure 7 and when pushbutton I s selected, a word processing

application will be launched. Similarly, a user may enter a name and

t el ephone nunber of a person to be called in field 304 and sel ect the

associ ate data button 366 Then, the pushbuttons 1 through 10 as shown in
Figure 8 will change st@e and the user can once agai n sel ect pushbutton 1

wherein the nechanismrgverts back to the state shown in Figure. 7.

Therefore, it can be segn that not only does nechanism 300 al | ow
pushbuttons fo b¢ used for various functions, that is,] nech@i sm 300 can be
used for speed difal functions, |aunching agplications n&EtEg.lee but

al so al |l ows Hhre—fushbuttons to performthefr}interqded tﬂuiayq;and to
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pariticular button. That is, one function performed by a pushbutton may be
the action of speed dialing, or the like, while a second function may be to
‘performthe association of data in field 304. Additionally, pushbuttons 302
may be capable of providing a plurality of appearances, i.e. normal as in
button 302, w de bqorder for button 302a and flashing.for yet another
function. For exanple, button PBl1L 302 nay represent speed dialing, button
PB1 302a nay be for associating new dat@ commands '

26 and a flashi ng appearance of PBl could be for sending a fax, or
printing a docunent. Figure 9 is a flowhart of the process

I npl emented by the present invention to associate particular data with an
object. At step 1, the process is started and at step 2 a ser®@s of
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are created (e.g. pushbuttons). At step 3, a nechanismis provided to
retrieve the end user custom zation data bound for one of the previously
“created controls. For exanple, the user entered data or conmands in field
304 is retrieved. The process then continues to step 4 where the nechani sm
is in a state whereby the custom zed controls (pushbuttons) can be sel ected
by a user using a click-type action, such as a nouse click, stylus,
trackball and pointer, or the |ike. qygstep 5, it is determ ned whether the
user did in fact choose one of the controls to associate the custom zation
data. If no, the process continues to step 7 where the control button is
left inits previous state and the nechanismreturns to its default
condition. However, if at step 5 it is determned that the user did choose
one of the controls then the proces or links, the

custom zati on data or connandS'\/\/ith%tTﬁEﬁ .@mgﬁr hat was sel ected by the
user. This association can be acconplpshed using pointers, a | ook-up table,
or the like. Subsequent to step 6, the procesg continues to step 7 where

t he mechani sm mai ntai n t1on n. tLh atji on data and
the control and the pr?)’cggg r éﬁ %E# % Lm .?E'O bgequent to°
step 7, the process ends at s TH rgf erred :

enbod-imants have been shown jand d@sﬂ%&f@éﬁS@FEH ﬂB‘éTmNS)nder tood t hat
many o i

STEP 3 PROVIDE A MECHANISM TO RETRIEVE THE
END-USER CUSTOMIZATION DATA BOUND
FOR ONE OF THE CONTROLS

STEP4 | GO INTO A STATE WHEREBY THE CONTROL

CAN BE SELECTED BY A CLICK TYPE ACTION
FROM THE USER

!

DID
USER CHOOSE ONE
OF THE CPNTROLS

STEP5

STEP 6

ASSOCIATE THE GUSTOMIZATION DATA WITH
THE CONTROL THATWAS CLICKED -

STEP7

LEAVE THE STATE THE CONTROL IS IN AND
RETURN TO THE CONTROLS DEFAULT STATE

-
STEP8 | - FG. 9




27 changes ‘and rodi fications may be made therein without depaWﬁ'ﬁﬁg"LPVqﬁn

the scope of the appended cl ai ns. . _
28 CLAIMG V& claim 1. Nahs1-1.
processi ng systemthat displays at | east one user interactable object,

conpri si ng: means for causing said object to be displayed having a

first appearance and a
MULTIFUNCTIONAL OBJECT

Background of the invention
The present invention relates to a data processing system for presenting a

-representation of real-world, non-standard, complex objects in a graphical user
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second appear ance wherein said object conprises at | eB
capable of altering its appearance between a first |st

st at e; means for associating a first function wijt 0 4aJANAY%®C avi ng
said first appearance and a second function with sa g object havin aid
second appearance, said nmeans for asso8iating conprfi s€s. neans tor |infking

first information to said object having said first Jappearance and. segond
i nf or mat | gadtilas@dtsl s@BGeRS is fa_asc?biageds\aiﬂﬁlﬂgeesbg&w TRPEBS aN6je@NHay pEfsien fter
pronpting.a user.to enter ,sai Lrst and secand infornation:. erein
B eer wettiop sehing 3 a0kt 0 B pfRer " iR SePROR bl s et el ng
sai d fir sthanggsksuchnthel thenitoni may isensl ardooementitd anothsndnttrpoonéated bgmpeterct i ng
sai d obj eg} Vi Qiha dasaCaie jfin %b?e%’?% d dffferent’daty $¢ 85BoRHEA W 0
claim1 \i’ﬂevrvgflﬁ, sai éﬁgﬂbj ae_cf Q@i_fsp?a&e hgvi_ngerg%i deﬁ% rst appeartgﬁkgies when
sai d at |eest ok neHRIRShis; association, @ dinlog s dmigated that willseauge die dafaitadesai d
second apReéived aml WitieiatelRiassigmud! to@l particuldt dbjdct tepeifuith & 5icific acBion. A system
according to %I)ai m 2. wh reig) se}jrd usesiqg'lngl epent.s said fLJ.ait f.un@%.i ontby
Selocting saikorp el ofieLth ARt & Stned ReeiS i pivions e & it
f unct i on Thereds$ badically a end tb many relrtionshipethat is eleveldpest, aThat is, one object can

be associated with many actions. However, it would be desirable to have a case where a

single object is capable of performing multiple activities. In this manner a user will have

the option of choosing multiple selection points (e.g. softbuttons or the like) to perform

multiple activities. Thus, a need exists for a system that allows many selection points to

be associated with many data structures.

Therefore, it can be seen that a need exists for a system and method which
provides a mechanism that indicates which data structures to be associated with a
particular selection point.

SUMMARY OF THE INVENTION

In contrast to the prior art, the present invention provides a mechanism for
controlling the selection, in a single object, of multiple activities implemented by plural
data structures.

According to one aspect of the present invention there is provided a data
processing system that displays at least one user interactable object, comprising: means
for causing said object to be displayed having a first appearance and a second appearance
wherein said object comprises at least one control capable of altering its appearance
between a first state and a second state; means for associating a first function with said
object having said first appearance and a second function with said object having said
second appearance, said means for associating comprises means for. linking first
information to said object having said first appearance and second information to said
object having said second appearance and means for prompting a user to enter said first
and second information; wherein a user will implement said first function by selecting
said object having said first appearance, and will implement said second function by
selecting said object having said second appearance.

According to another aspect of the present invention there is provided a method of
displaying at least one user interactable object, comprising the steps of: causing said
object to be displayed having a first appearance and a second appearance; providing said
object with at least one control capable of altering its appearance between a first state

ate and a sec@gn q 389



4. A system according to claim3 further conprising nmeans for causing
said-object to change fromsaid first appearance to said second
appearance. 5. A systemaccording to claim4 wherein said first and
second information includes data, instructions and commands. 6. A
system according to claimb5 wherein sai #neans for |inking includes
pointers and a | ook up table.

29 7. Ag& V%t ROoRE GRitéli Agotiatid ai rﬂr& Fitictibe rwiglongaid Sbfgt thalingd sai@afisstt hat
causes sal

appear anc &P 8?3{%‘]} 2 d;?@%fg)agaﬁi‘%ﬁr%gﬁ sﬁlﬂs‘g’g ?‘ﬂ@%ggg{ a{'egggcfegpgeaagnce ;@1&

met hod of stépsqfi asgocisting conaprisesahe stepeof linking first affosmatigretst said object baviggt he

steps Of ‘said first appearance and second information to said object having said second
appearance and the step of prompting a user to enter said first and second information;
wherein a user will implement said first function by selecting said object having said first
appearance, and will implement said function by selecting said object having said second
appearance

According to still another aspect of the present invention there is provided a

computer program, having data structures resident on a computer readable media, which
causes a data processing system to display at léast one user interactable object,
comprising: means for causing said object to be displayed having a first appearance and
a second appearance, said object comprises at least one control capable of altering its
appearance between a first state and a second state; means for associating a first function
with said object having said first appearance and second function with said object having
said second appearance, said means for associating comprises means for linking first
information to said'object having said first appearance and second information to said
object having said second appearance and means for prompting a user to enter said first
and second information; wherein a user will implement said first function by selecting
said object having said first appearance, and will implement said second function by
selecting said object haviﬁg said second appearance.

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 ob_]ects
that are included on the user's workplace;

Figure 3 is a more detailed representation of the GUI of Figure 2 wherem the user
has opened one of the
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causing said object to be displayed having a first appearance and a second
appear ance; provi di ng sai dobjfeet “with-at | east one control capable
of altering its appearance between a first state and a second state;
associating a first function with said object having said first appearance
and a second function with said object B8ving said second appearance, said
step of associating conprises the step of linking first information to
sai d obj ect having said first appearanfcbAIM®d second infornation to said
obj ect haviWegckind second appearance and the step of pronpting a user to
~enter said first and second information; ~ wherein a user w ||

i npl ement dai d A idat progessing rsysipms dhas cdisplayss at deashjongt usesvintRzactable qobiegts t
appearance, and w Il inplenent sald function by selecting said object

havi ng saF@m§€§Bﬂd appear ance. : A met hod according to claim8 wherein

S S UL 8 5 B B 0 e A
appeer e S b el Sid SO iR e cobd AgfFRY g

its appearance between a first state and a second state;

means for associating a first function with said object having said first appearance
and a second function with said object having said second appearance, said means for
associating comprises means for linking first information to said object having said first
appearance and second information to said object having said second appearance and
means for prompting a user to .enter said first and second information;

wherein a user will implement said first function by selecting said obj'ect having
said first appearance, and will implement said seconc'l function by selecting said object
having said second appearance.
2. A system according to claim 1 Wherein said object is displayed having said first
appearance when said at least oné control is in said first state and displayed having said
second appearance when said control is in said second state.
3. A system according to claim 2 wherein said user implements said first function by
selecting said control in said first state and implements said second function by selecting
said control in said second state.
4. A system according to claim 3 further comprising means for causing said object to
change from said first appearance to said second appearance. |
5. A system according to claim 4 wherein said first and second information includes
data, instructions and commands.
6. A system according to claim 5 wherein said méans for linking includes pointers

and a look up table.
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rredl a, which causes a data processing systemto dis IBEPL;ACEMEMEISHGE‘E ser
interactable object, conprising: neans for ¢af ck to
be di splayed having a first appearance and a secon 1p@e‘;\w%§ saj d
obj ect conprises at | east one control ca able of altefing i gpe rgnce
between a first state and a second stat means | ng a
first functlon w th said object haV| ng sal d first appearance and a sgecond
function ai d ob ect ..havi ng second aphear.ane S f
50 aseoct i el pietlindip 57 TP B R e T S il
obj ect havy d]S]Qc S8 d Hahgétfroﬁxp%ﬁﬂr a'agpe?%egdto' har "ﬁ?&ﬂ Qg%éa?axﬁé' dr@Pl £Ct
havi ng sai §econd” appear ance an nmean pronpting a r to enter said
first and %'nin@ﬁ?éﬂ&i bPfime has elap¥dierein a user will inplenent said
first func on by selecting said Obj ect having

8. A method of displaying at least one user interactable object, comprlsmg the steps
of:

causing said object to be displayed having a first appearance and a second
appearance;

providing said object with at least one control capablé of altering its appearance
between a first state and a second state;

associating a first function with said object having said first appearance and a '
second function with said object having said second appearance, said step of associating
comprises the step of linking first information to said object having said first appearance
and second information to said object having said second appearance and the step of
prompting a user to enter said first and second information; |

wherein a user will implement said first function by selecting said object having
said first appearance, and will implement said function by selecting said object having
said second appearance. |
9. A method according to claim 8 wherein said object is displayed having said first
appearance when said at least. one control is in said first state and displayed having said
second appearance when said control is in said second state.
10. A computer program, having data structures resident on a computer readable
media, which causes a data processing system to display at least one .user interactable
object, comprising:

means for causing said object to be displayed having a first apbearance and a
second appearance, said object comprises at least one control capable of altering its
appéarance between a first state and a second state;

means for associating a first function with said object having said first appearance

and a second function with said object having said second appearance, said means for

R OB A R



said first appearance, and will inplenent said second function by sel ecting
sai d object having said second appearance. 11. A program according to
claim 10 wherein said object is displayed having said first appearance
when said at | east one control is in said first state and displ ayed having
said second appearance when said controlfCis in said second state.

31 wi Il inplenment said second function by selecting said object having

o oo AR Mirics b ARATACH AR o S Al e
appearance and second information to said object having said second appearance and
means for prompting a user to enter said first and second informatibn;

wherein a user will implement said first function by selecting said object having
said first appearance, and will implement said second function by selecting said object
having said second appearance.
11. A program according to claim 10 wherein said object is displayed liaving said first

appearance when said at least one control is in said first state and displayed having said

second appearance when said control is in said second state.
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i nfbr_mat i on tovsa! d object having said first appearance and second
information to said object having sai'di'second ,appearance. 18. A program
according to claim 17 wherein said means for associ ating further conprises
nmeans for pronpting a user to enter said first and second infornation.
19. A program according to claim 18 'wherein said object conprises at | east
one control capable of altering its appearddnce between a first state and a
second state.  20. A program according to claim 19 wherein said object is
di spl ayed having said first apBATIRUNGHONAaOBIECT] east one control is in
said first state and di spl ayed having said second appearance when said
control isSABSTRAGT second st at e.
'A mechanism is provided for controlling the selection, in a single object, of

multiple activities implemented by plural data structures. The control mechanism

associates many selection points with many actions. That is, instead of associjating data

with an action, the mechanism associates the action with the data. Therefore, the object

of selection becomes the control element, rather than merely the initiator of the action.

Since, the control is understood to be a mechanism for initiating an action, the period in
s which it is an object of selection must be indicated to a user. This will indicate to the

user that the state of the control has changed. The control mechanism provides a single

object that can change its appearance and represent different functions that can be

implemented by a user. To do this, a mechanism is provided to associate the various

representations of the object with the data that will implement the different functions.

Fig. 4
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