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Field of the Invention: This invention rel ates generall y"t"r'g gr aphi cal
user interfaces and, nore particularly, to_control of conputer activities
with graphical user interface pointing devilces.

MULTIPLE DISPLAY POINTERS FOR COMPUTER
GRAPHICAL USER INTERFACES

BACKGROUND OF THE INVENTION

1. Field of the Inveation
This invention relates generé.lly to graphical user interfaces and, more particularly, to
control of computer activities with graphical user interface pointing devices.

2. Description of the Related Art
The interactive computer system operating environment, such as encountered by users
of personal computers and the like, is characterized by increasing ease of operation and
convenience. An important contribution to making the operation of such computers easier
and more convenient is the graphical user interface (GUI). A GUI provides a computer
interface that is visually oriented and includes a variety of graphical artifacts displayed on a
computer display that make the operation of the computer more intuitive and thereby can
increase the efficiency of the user. _
A GUI operating system enables a user, for example, to move a computer display
pointer by using a GUI pointing device such as a display mouse or track ball that is attached
to the computer. Generating a control input by moving the mouse across a desktop or rolling
the track ball in its cradle moves the pointer across the display in the same direction of
movement, according to a ;espon§ function of the pointing device. The relationship between
pointing device control input and pointer response on the display screen is inﬁﬁtive. Most
GUI systems permit multiple programs"to be represented simultaneously on the computer
display as different display wix_1.dows. The boundaries of the windows can be adjusted or can
be reduced to an icon representation. To activate a program, or to re-enter it, a user targets
the display pointer within the desired program window or targets the display icon representing
‘the program and pfesses a button of the display mouse or track ball device. Pressing the
button, also referred to as "clicking" it, activates or re-enters the program. To activate a
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2. Description of the Related Art The interactive conmputer system
operating environnent, such as encountered by users of personal conputers
and the like, is characterized by increasing ease of operation and

conveni ence. An inportant contribution to making the operation of such
conputers easier and nore convenient is the2graphical user interface (GQU).
A QU provides a conputer interface that is visually oriented and includes
a variety @roggirphitsak thd GUlpatgerwonldied ©ntype cladrpaine rofcins preaytableafilenande
the operation of the conputer nore intuitive and thereby can increase the
ef fi ci ency podvideis tq theroperating system.GIn tlup &t ﬂndcexgtml@we?d&élte SCEVae; o re-gnger

Cuch oS a GEEPHRY FEEUB e e S e, FRal e Sohmpl B el

Cener at i ng cgnvenirht @ uk@p%umﬁnrﬁeva BBsifedCaciiity 9s W%@M&i@m«:ﬁfoﬂe%&e@g

the track ball 1nits crad ves ‘the pointer across the display in the
same di r ecteaming thenapeeationt of thccanpumgeasmreandeamrmavémmtt ion of the

poi nting device. The relationship between pointing device control input and
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di spl ay as Irsplay w oundar1 es of the vmn
adj ust ed ofnteddced a display pointer control feature called "TrackPoint II" that mcludes a small,

substantally rigid joystick-type actuator placed'approximately in the center of an otherwise
conventional computer keyboard. The "TrackPoint II" control actuator is placed
approximately in the middle of the keS'board, between the hands of a typist at the home
position, and is sufficiently short so it does not interfere with normal typing on the keyboard.
A cofnputer user can apply lateral forces to the control actuator to move the pointer around
on the confputer display, rather than using a display mouse. The keyboard provided with the
"TrackPoint II" feature ﬁreferably includes buttons that duplicate the function of the display
mouse buttonS.‘_ In this way, the user’s hands do not need to leave the keyboard to control
the display pointer. This feature is especially desirable in a portable computer, known as a
laptop or notebook computer, having a graphical user interface, where it can be inconvenient
or difficult to connect a mouse or track ball to the computer to control display pointer
movement. The IBM Corporation notebook computer called "ThinkPad 750", for example,
includes a "TrackPoint II" contwol actuator. '

On occasion, it can be advantageous to have control of more than one display pointer
because, as noted above, graphical user interfaces permit multiple programs, or windows, to
be active and displayed at the same time and it could be useful to have a different pointer for
different windows. In addition, even within a single window there will likely be features or
artifacts with which it might be advantageous to place a pointer that remains even after the
user exits that window. Thus, multiple pointers would provide place markers that would be
recalled when the user returns to the window.
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be reduced to an icon representation. To activate a program or to re-enter
It, a user targets the display pointer within the desired programw ndow or
targets the display icon representing the program and presses a button of

t he di splay nouse or track ball device. Pyessing the button, also referred
to as "clicking" it, activates or re-enters the program To activate a

2 program wilt sGmbwhhe pfdvide aconsriterwoorkstatierefbr icomipyree aided desigie (OAD} Wvith
executable file and provide it tq the operating system In this way, the
keyst r ok &wtha apvable pomter that: is controlledchyt 2 display pnege and & mowable cyrsercthatoran, t

least seygrel )i eiles drsplKidaod Viuf TR Hevii8S Aol sI £ CAD workstation

system provides a pointer and a cursor that can be controlled independently, the system does
not provide desired flexibility in that the pointer responds only to the display mouse and the
cursor responds only to the tablet. In addition, the cursor typically is limited to movement
about desigI;ated windows and cannot be moved across the entire display screen. Finally, it
typically is not possible to use additional pointers or cursors other than the two provided by
the workstation configuration. |

It would be advantageous to permit greater exploitation of the operating ease and
efficiency obtained through the GUI environment by providing muitiple pointers. For
computers that do not support a GUI operating environment, it still would be advantageous
to have the use of multiple pointers that can be created and manipulated by the computer user.
Such multiple pointers could be used as place markers within a single text file. For the
typical personal computer system, it could be possible to attach multiple pointing devices, but
they still would control only the single pointer provided by most operating systems. In
addition, onlj-a limited number of pointing devices can be aitached, due to the limited
number of device hardware serial ports- that are available. For example, most personal
computers are capable of accommodating, at most, two di;splay devices. Finally, it would be
preferable to minimize the amount of additional equipment and hardware modification
necessary to the personal computer design to provide multiple pointers.

From the discussion above, it shoﬁld be apparent that there is a need for a pointer
system for computers such .t.hat multiple display pointers can be created, manipulated, and
easily distinguished from each other. Such a pointer system would permit easier and more
convenient control of operations without being constrained by the limitations of hardware

ports and desktop space. The present invention satisfies this need.
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convenient to use. Pointing to a desired activity is highly intuitive and
therefore makes |earning the operation of the conputer easier and nore
conveni ent. Addi ti onal inproverents to programinteraction through
graphi cal user interface display pointer control are rapidly being

achi eved. For exanple, |IBM Corporation has introduced a display pointer
control feature called "TrackRgi " Lngl mal | , substantially
rigid joystick-type actuator m J’EWWW center of an

ot herwi se conventional conputer keyboard. The "TrackPoint 11" control
actuator is placed approximately in the mddle of the keyboard, between the
hands of a typi sin atcdrdencéiowith firspresenn invention,sa pairtércsysten Yors haompsteriwith a

does not interfere with normal typing on the keyboard. A conputer, user, can
appl y | at er apinfigg device prevides- mwltinle displayapaeinters th?b\ﬁénth%‘:fﬁ%‘g&taé labeilsﬁobm
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user's hands do -need to | eave the keyboard to control the display ]
poi nt er. Thidelefes theipointers Brgrpaiitatsiage preferablp llabelled by parserawitle a singia alphanumesan
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computer called " Thi nkPad 750", for ex i ncl'udes a " TrackPoi nt |
control act desigmation and recall of desired pointers. In this way, a user can define, identify, and

manipulate a number of display pointers, thereby increasing ease and convenience of
computer operation. Different computer functions can be easily selected without moving the
display pointer. In another aspect of the invention, a user can define anchored pointers that
remain fixed in a specific locaton of an application or document as the display is changed
and that can be associated with user actions, such as selection actions that otherwise would
require "clicking” a pointing device button.

The pointer system can be implemented in a variety of operating systems with both
window applications and non-window applications. In a computer system that operates with
a graphical user interface environment operating system that supports multiple windows, the
pointer system in accordance with the present invention permits a user to select an anchored
pointer in one GUI window from an active pointer location in another GUI window, such that
the GUI window is closed, operation is moved to the anchored pointer destination, and the
user actions associated with the anchored pointer are performed. In this way, relatively
complicated and involved actions, such as program launch commands, editing commands, or
other executable routines, can be defined and then initiated from anywhere within the
computer operating system.

In accordance with the invention, multiple display pointers can be manipulated and
easily distinguished as a user moves from document to document or window to window so

that easier and more convenient control of operations through multiple documents and
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On occasion, it can be advantageous to have -control of nore than one

di spl ay poi nter because, as noted above, graphical user interfaces permt
mui tiple prograns, or wi ndows, to be active and di splayed at the sane tine
and it could be useful to have a different pointer for different w ndows.
In addition, even within a single window there will |ikely be features or
artifacts with which it m ght be advantagﬁeous to place a pointer that

remai ns even after the user exits that wi ndow. Thus, nultiple pointers

woul d pr owvisdows areepossiblieavithouh avnstraint drome linsiradbhe sichiasrthe mamiber of cothputss t o

t he w ndow.
This is tHardwase mtavghb& space for multiple display control devices. In addition, multiple

Dat e anchored pointers can be defined and selected to reduce the number of operations required
for a user to execute repetitive tasks.

Other features and advantages of the present invention should be apparent from the
following description of the preferred embodiment, which illustrates, by way of example, the

principles of the invention. .

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a computer system constructed in accordance with the
present invention.

Fig. 2 is a block diagram showmg the graphical user interface and other components
of the system illustrated in Fig. 1.

Fig. 3 and Fig. 4 are display representations illustrating muitiple pointers of the sy.stem
illustrated in Fig. 1.

Fig. 5 isa representation of data structures used in the computer system illustrated in
Fig. 1.

Figs. 6 and 7 are display representations illustrating movable and anchored pointers
of the system illustrated in Fig. 1. |

Fig. 8 is a representation of a data structure used in the computer system illustrated
in Fig. 1.

Fig. 9 is a table illustrating the actions that can be performed with the graphical user
interface illustrated in Fig. 2.

Figs. 10 and 11 are display representations illustrating impiementation of the movable
pointers of the system illustrated in Fig. 1.

Figs. 12 and I3 are display representations illustrating implementation of the anchored
pointers in the system illustrated in Fig. 1.
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3 It is known to provide a conputer workstation for conputer aided
design (CAD) with both a novable pointer that is controlled by a display
nouse and a novabl e cursor that can be noved across a display window with a
tabl et device. Al though such a CAD workstgtion system provi des a pointer
and a cursor that can be controlled independently, the system does not

provi de desi r edFigl d4iibial flow diagrathaepresentingi the eprocessipg rafsthe rdystemoilhistrated in

di spl ay nouse and the cursor responds only to the tablet. In addition, the
cursor typFigaliy is limited to novenment about designated wi ndows and cannot
be noved across C ' | |

possible to useFl S%R%%a kc&l e)ré’g%o‘g rso%ﬁéu Eomﬁﬁéx%%@éérwc%r\g@ a%d

by the worgtekmitive Rnibodimegit bﬁtheomesem inventidd thaosipshope melviplet ptﬂ@mngMcd@er m t
greater exploitation of the operating ease and

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a block diagram of a computer system 10 constructed in accordance with the
present invention. The computer system includes a host processor 12 that stores data in an
operating random access memory 14 and peripheral data storage 16. Computer system
processing and communication with a computer user is initiated through a keyboard 18, which
interfaces to the host processor via a keyboard interface 20. A display device 22, such as a
video terminal, displays computer output and system operations. Manipulation of display
objects takes place by using a display mouse device 24 that is connected to the host processor
via a mouse interface 26. In the preferred embodiment, the computer system 10 includes an

' operating system with a graphical user interface (GUI) that provides a window operating
environment,- which is well-known to those skilled in the art and requires no further
explanation. The GUI program instructions reside in the operating memory 14 and the data
storage 16. It should be understood, however, that the present invention has equal application
to ni;n-window operating environments, including what are commonly referred to as DOS
systems or DOS applications for personal computers.

The host processor 12 can comprise any one of many platforms, inciuding the IBM
Corporation PS/2® personal coxﬁputers, RS/6000 workstations, and the like. The peripheral
data storage 16 comprises direct access storage devices such as hard disk drives and floppy
disk drives. The display mouse device 24 can be substituted with other devices that provide
the same function and control, such as a track ball or joystick (not illustrated), which are
well-known to those skilled in the art and require no further explanation. Thus, references

to the display mouse will be understood to include alternative devices such as track ball and
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ef ficiency obtained through the GU environment by providing multi ple
pointers. -For conputers that do not support a GU operating envi ronment, it
still would be advantageous to have the use of nultiple pointer's that can
be created and mani pul ated by the conputer user. Such multiple pointers
coul d. be used as place markers within a sinpgle text file. For t he typical

flovi cen,  bUPVRRESONER. \IkPRBedRierar %S%B%fébés%ngfaé Ps%eew?%'e\& o
gg\s“tcgge‘r:gt e attacheéudecrik@gm‘gn &{Ec teg) &%teb%ﬂg’f g%\%k Walrtfel‘ghke

serial ports thdig.d idluswaés thbbperatiny c cﬁf?tiﬁd dfﬂﬁéGDBG@orme@mmum@teme@teﬂ
capabl e of accomvpdati ng, at nost, I spl ay devices. _Finally, it would

be pref er alindhe koshprocessor12 and mmg wemardi 4 ilbisarted dn iFigrdn “hﬁd%ﬁ@mir%‘
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there is aReesinpiér @ePMdhe précsssorMThe rthmec%fv%s ﬁé'fﬁba?d‘ﬁipuﬂﬁb&!' Pkéyboard
di spl ay pointers can be creat ed mani pul at ed, and easily distinguishéd from

each ot her .buffer B2 ang geszives d@ﬁyemnumhpupenmackm er joystitknimput) doom eninewse
control of r wi t hou strai ned ti.ons of
har dwar e pmgér g‘%d%& ’f"Bﬁ°§ltb°o§E Hﬁ%ﬂ ee%nlfeyﬁﬁ%ﬁ grd’?igfy ViGESInpY; can be

need. stored in the respective buffers until the host processor is ready for the input. As the GUI

~

receives such input information and the host processor carries out requisite processing, the
GUI maintains the display on the display device 22 via a display driver 36. The GUI uses
the window operating environment to support a plurality of application programs 38. As
described further below, the GUI 30 of the present invention supports multiple display
pointers th'iough a pointer control interface 40 and a pointer context table 42.

. Fig. 3 is a representation of a display image that illustrates the window operating
environment supported by the GUI 30 of the preferred embodiment, as displayed on the video
terminal 22. Those skilled in the art will appi'eciate that the GUI provides a multi-level
operating environment in which multiple application programs and documents, or windows,
can be active at the same time. The Fig. 3 representation comprises a system management
program display window 50 having a window frame 52 and a title bar 54. The title bar
includes a title 56, a menu icon 38, and a window sizing icon 60. Beneath the title bar is a
menu bar 62 showing drop-down menu selections entitled "File", "Edit", "View", "Options",
and "Help". Those skilled in the art will recognize that these display window elements are
generated by the GUI. '

Within the program display window 50 is displayed a window working space 64.
Dispiayed within the window‘working space are further windows 66, 68, 70 that correspond
to application programs that have been activated, or Jaunched, by a system user. Each of the
application windows therefore includes a window menu icon, a window title bar, and a

window sizing icon similar to those described above for the program window. A
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4 : SUWMMARY OF THE | NVENTI ON | n ‘accEice
with the present invention, a pointer-systemfor a conputer with a po
device provides nultiple display pointers that can be created and | abel |l ed
by a conputer user such that each pointer remains associated with a
particul ar pointer context conprising a dgsplay screen |ocation, even when
the user changes the display, until the user deletes the pointer. The

poi nt er s acenyentbmal adéfguit displalyewinter @l issshown iththe workigespace 64 afithe ipcogram
character of the _keyboard, which is djsplayed in close proximty to the
associ at ed WiBY - &%&WX@W@CV@@E.“WF@CH%@W&%M #FguPshFéB'

each poi nt %ﬁaﬁﬂg,' bife’ %H&ng?‘fs{;écrengft {h\éeprogmm window 50 includes a movable pointer 72
identified with the character "a" located adjacent the pointer. The first application window
66 includes a movable pointer 74 identified with' the letter "b" adjacent the pointer. The
second application window 68 inciudes a movable pointer 76 identified by the letter "c"
adjacent the .pointer. Finally, the third application window 70 includes a movable pointer 78
identified with the letter "d" located adjacent the pointer.

The active pointer 71 is readily distinguished from the other pointers because the GUI
30 displays the active pointer in a distinctive manner. For example, in the preferred
embodiment, the active pointer is larger than the other illustrated pointers. The window
containing the active pointer is called the focus window. In the preferred embodiment, a
single display mouse is used to move the pointers. Therefore, when the mouse is moved, tﬁe
active pointer in the focus window is the only pointer that moves.

- A user of the computer system 10 can control movement of the various pointers using
the mouse dispiay device 24. In the preferred embodiment, the pointers are implemented in
a GUI windo';v environment and continue to exist outside of the particular application
windows in which they were first defined. Thus, just as the default (unlabelled) pointer 71
can be moved across the entire display screen 22, from application window to application
window, the other pointers also can be moved outside of the frame boundary of their
respective defining application window to other windows. Alternatively, the movable pointers
can be implemented such that they do not exist outside of the application window in which
they were first defined. If such is the case, then a movable pointer will come to a stop when
it reaches the boundary of its respective window frame even if the user continues to move the
controlling display mouse further across the workspace.

The multiple pointers_72-78 can be identified and labelled in a varniety of ways. In
the preferred embodiment, the identification is by means of an alphanumeric character
selected from among the keys of the keyboard 18. Restricting the identification to
alphanumeric keys reduces the confusion that might otherwise result from using special keys
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designation and recall of desired pointers. In this way, a user can define,
I dentify, and mani pul ate a nunber of display pointers, thereby increasing
ease and conveni ence of conputer operation. Different conputer Tunctions
can be easily selected w thout noving the display pointer. In another
aspect of the invention, a user can defing anchored pointers that remain
fixed in a specific |ocation of an application or docunent as the display

i s changed whobetdisplaycepreseatation vaiuid pot be intmediatelyaiear on svoudd bt cumsbersdme; tsuchn
actions that otherw se would_require, "clicking” a point.i deyj ce butt on;

The poi nt erasspendfimciionkeys. nPhenaipteridentification chamagtepp ¥il$ digplayed adjacent

he poi nt erassPSTAfRARIE _ 5P W
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syst em t hatis sigved abcut e windbw. Whoskskslled! i ehdt,Howevey Wikt fedognize it dRéraative
with the present invention permts a user to select an anchored pointer in

one GUI wi rigbemescgmbe sede thop exasmple: Big. 4 dllustraten an ambadimest inowhichjtheiidentifyingn
that the GU,_w ndow,is .cl osed, opetation is noved.tq,ihe anchored pointer
dest i nat | orFMEIAHF {Sialagrd n 107 Of SHEIE b pointer,; Ageiny s bonflaieafion iy elnfained,
perfornmed. Jsihd Bbidtedy movéd Mduy HeywidgR. | cat ed and invol ved actions, such
as program | aunch conmmands, editing conmmands, or other executable routines,

can be defined dndha preferied etnbadiauent,rtherGhH\3Heeps wackhofithe Mariousimenable pointers

operating system | n agcor e with the invention nultiple displa

pgi nt er Sg c Ahataze %ﬁnesmyaq gﬁfr.aﬁgie (%"P ﬁeeps the responses of pointers separate § that a Wer™
does not become confused about which movable pointer is being controlled and so that no

inadvertent command causes one of the pointers to unexpectedly appear or disappear on the
display screen. In the preferred embodiment, the system keeps track of the multiple pointers
through a pointer context table, which associates each pointer with sufficient information to
specify the pointer position on the display screen 22.

- As noted above, in the preferred embodiment the operating system comprises a GUI
30 that provides a window o'perating environment. In the case of a window environment,
entries in the painter context table include the title on the title bar of the application window
including the application name and document name, a graphical object handle, and the
approximate display coordinates for the pointer within the application window. The display
coordinates, for example, can be provided in terms of distance along the horizontal and
vertical axes of an application window frame.

Those skilled in the art will appreciate that the window graphical object handle
comprises a predetermined identification of a window feature or artifact. For example, those
skilled in the art understand that the GUT 30 assigns standard identification numbers or labels
to objects such as sizing icons, drop-down menu bars, display "buﬂon#," and other window
artifacts that can be selected and activated with a mouse button click. These identification
labels comprise the graphical object handles placed in the pointer context table. Referencing
a graphical object handle permits the GUI to precisely identify a particular display feature.
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easily distinguished as a user noves from docunent to docunent or w ndow to
w ndow so that easier and nore conveni ent control of operations through

mul ti pl e docunents and
5 w ndows are possible without constraint fromlimtations such as the

nunber of conputer hardware ports and availlggbl e space for nultiple display
control devices. In addition, nultiple anchored pointers can be defined and

et TR BBl G0 S Ll ey At
i nventi on sdbject datdle.apparent fromthe

For an application that does not operate in a window environment, the pointer context
table includes no window object artifacts or table entries set to default values. Rather, the
pointer context table would reference pointer position by display screen coordinates. The
table also could include application identification, including the application name and
document name.

As illustrated in Fig: 5, a pointer context table 80 for the window environment
provided by the GUI 30 is indexed according to a table 82 of the applications 38 currently
active in the system 10. That is; each application has a separate pointer context table for its
associated pointers. Fig. 5 shows the pointer context table for one of the applications. For
a system having multiple users communicating over a network, each user will work within
a separate operating system that will keep a pointer context table. Alternatively, Fig. 5 shows
that the host computer for the network can maintain a table of users 84 associated with active
applications, each user being associated with applications, which in turn will be associated
with a pointer context table. The column headings in the pointer context table 80, as
illustrated in Fig. 5, include columns for window label or title, graphical object handle,
pointer location, and action list. |

As noted above, the window title in the pointer context table 80 corresponds to the
title of the particular application, such as the name of a word processing application program,

a window management program, or a device management program. The window title also
can include the title of a particular document or data structure being accessed by the
application program. The graphical object handle can be associated with, for example. a
predetermined word processing menu button. The pointer location in the table 80 corresponds
to the horizontal and vertical coordinates of the current pointer location within the applicauon
window. The location is preferably given in terms of relative horizontal and vértical position
with respect to the window frame. It should be appreciated that the pointer location
coordinates in the context table will change as the pointer is moved in the window. Finally,
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foll owi ng description of the preferred enbodi nent, which illustrates, by
way of exanple, the principles-of the invention. '
BRI EF DESCRI PTI ON OF THE DRAW NGS ' Fig. | is a block ditagram of a
conmput er system constructed in accordance with the present invention.

Fig. 2 is a block diagramshow ng the graggl cal user interface and ot her
conponents of the systemillustrated in Fi 1. Fig. 3 and Fig. 4

are di spl ayhe %anﬁﬁzembalddqm mlhdcy&; Artaltich 3t h if@dtdreRsT thé hchopéd Fcﬁﬁte?,yﬁhi%ﬂ‘xs
illustrated in Fig. Fig. 5is a representation of data structures

used in thedescr_mipndtfanhsylnllm illustrated in Fig. 1. Figs. 6 and 7 are
Gl oplay,ebrecery & o LS HE A RS0, AN Bichor s et opl. b
structure %@dﬁeﬁﬂn&?&ls@%&?ﬁxﬁé&’ o 88 drt WHP Lﬁp%&&’te that the mouse driver interface 26
o instantaneously updates the pointer location as the pointer is moved across the dispiay 22, so
that it 1s not necessary for the pointer context table to contain such information. That is, the
instantaneous pointer location is determined by another system of the computer 10 and need
not be determined or maintained by the pointer context table of the pointer system. The
pointer context table will be referenced, and therefore need be updated, only when a computer
user changes the pointer that is being controlled or closes a particular document, application,
or window.

In the preferred embodiment, the pointer context table entry for a}:ointer is deleted
when the document or application that is associated with the pointer, or that "owns" the
pointer, is closed. For example, the pointer context table entry for a pointer in a non-window
operating system includes an application identification comprising the name of a document
or file that owns the pointer and in a window operating system includes a window,
application, and document identification for the owner of the pointer. In either case, if the
owning application or window is closed, then the corresponding pointer entry in the table is
deleted. Thus, the pointer is eliminated from the display, along with the closed application
or window. .

Alternatively, the system can save the pointer entry when the owning application or
window is closed. If the owning application or window is re-opened, then the system finds
the pointer entry in the pointer context table and re-displays the pointer in the appropriate
location. In a third alternative, a pointer is re-owned to any underlying application or window
when the present owner is closed. For example, in some non-window applications, multiple
documents may be opened or in a window environment multiple windows may be opened and
layered on top of one another, When one document or window is closed, the underlying
document or window is exposed. In the third alternative, the pointer entry in the pointer

context table is updated when an owning document or window is closed such that the owning

- This Sheet Has Been R

i



in Fig 1. Fig. 9is atable illustrating the actions that can be

performed with the graphical user interface illustrated in Fig. 2.

Figs. 10 and 11 are display representations illustrating inplenentation of
the novabl e pointers of the systemillugjrated in Fig. 1. Figs. 12
and 13 are display represent ations illustrating inplenmentation of the

60" ° Bttt r Windds R ¥t et S nelhy tifosclt, underlving dogpmept or

systemi | %ﬁﬂb(vatl‘?@eslﬁd, the system can permit the user to select from among these alternatives

when the user installs the system or otherwise configures the system in accordance with the
invention.

Fig. 6 is a representation of a display screen 22 with a program window 50
representing a system management program performing a program management function and
having a working space 64 within which three active application windows 66, 68, 70 are
contained. Each application window 66, 68, 70 includes a working space 88, 90, 92,
respectively. Within the working spaces of the application windows are contained various
multiple display pointers, including movable pointers and anchored pointers described further

| below. All of the pointers are labelled with an alphanumeric character. The anchored
pointers are distinguished from the movable pointers by having a different symbology. For
example, in the preferred embodiment, a movable pointer comprises a pointer with an
identifyixig character located adjacent to the pointer and an anchored pointer comprises an
identifying character enclosed within a box.

Thus, in Fig. 6, the workspace 64 of the program manager window 50 includes the
default GUI l'Jointer 71, which is unlabelled. Also contained within the workspace of the
program manager window is the movable pointer 72 identified with the letter "a". Contained
within the workspace 88 of the first application window 66 is the movable pointer 74
identified with the letter "b" adjacent the pointer and also an anchored pointer 94 labelled
with the letter "e" in 2 box comprising the anchored pointer symbol. The anchored pointer
is located approximately on the window sizing icon 96. The second application window 68
contained within the program manager workspace 64 includes the movable pointer 76
identified with the letter "c" adjacent the pointer and also an anchored pointer 98 labelled "f"
within a box located approximately on the "File" drop-down menu box. The third application
window 70 contains only the movable pointer 78 identified with the letter "d" adjacent the
pointer. '

A variety of different schemes can be used to represent an anchored pointer, a few of

which are illustrated in Fig. 7 as examples. A first alternative, for example, comprises an
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Fig. 1. Fig. 15 is a block diagram of a conputer system constructed
in accordance with an alternative enbodi nent of the present invention that

supports multiple pointing devices. DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS Fig 1lig ? bl ock di agram of a conputer
system 10 constructed in accordance with the present invention. The

perat | ng IERIEIERE o B e AIORY efmisfd a3l -GoRl Bl e, .,

system pr ogess; Rentifytig charhter,
t hrough a %ﬁaﬁow Wnter gg&ﬁ%‘?ﬁ%st gfy?)%essor Vi am -
keyboard Iﬁppf&amehﬁﬁbteﬂ dhese skilledb\in che 22t V\slllcdppa:sxag Meuan}epthenajxfferent

di spl ays comput er out put and system oper at i ons. l\/anl n_.of .di sp
obj ects t aREabolpgigscap e isethgs CS?‘B °3F ‘é ’ﬁngg‘gg?ﬁ‘i‘e%‘fré& to

t he, host proc via a nDuse |nterface 26. In the preferred enbodi nent,
t he corrput‘elpv@%ﬁ lfﬁeio i ncludes an operating systemw th a graphical user

interface (GU ')At héted BBV afiored Woltery can Be absobigtedrwitti @ nserractiombr £ bequence
wel | -known to those skilled in the art and requires no further
of user actions. The user actions can comprise, for example,-pressing or chckmg the display
mouse buttons or analogous keyboard buttons. As known to those skilled in the art, a display
mouse click can be used to actuate various icons and graphical objects that will resize
application windows, launch programs, and perform a variety of other system tasks. The GUI
30 in accordance with the invention must be able to associate the user actions desired by a
user with corresponding anchored pointers and must be able to retrieve the associated user
actions when demanded by the user. In the preferred embodiment, these functions are
provided by the pointer context table 80 referred to above in conjunction with the GUI 30.
. Fig. 8 is a representation of an action list 100 for an anchored pointer. As noted
above, the act_ion list is referenced from the pointer context table 80. If the "action list"
column in the pointer context table for 2 particular multiple pointer label contains no data,
then the pointer is simply a movable pointer and is not associated with any user actions. If,
however, the action list column in the pointer context table contains data, such as a label
address, then the GUI 30 knows that the pointer is an anchored pointer and that the table data
references an action list comprising one or more user actions that are associated with the
corresponding pointer.
As illustrated in Fig. 8, the action list for an anchored pointer includes fields for the
anchored pointer label, graphical object handle, user action, and next action. The location of
" the pointer is specified from the pointer context table 80 and the user action specifies the
action to be taken. The data in the user action column, for example, corresponds to the data
stored in the keyboard buffer or display mouse buffer for the desired action. The next action
column allows a user to chain together a sequence of user actions that are executed when the

user selects the associated anchored pointer. The table contains entries in the order in which
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expl anation. The GUI programinstructions reside in the operating nenory 14
and the data storage 16. It should be understood, however, that the present
i nvention has equal application to non-w ndow operating environnents,

i ncluding what are commonly referred tojgas DOS systens or DCOS applications

for personal conputers. The host processor 12 can conprise any one

of many plaff , @8%((&% | ﬁ]& ! t'd&?ﬁ? thd sR@E 20| will be
corrputers,thaeksﬁéonﬁobé rksta |o?§,ﬁs’aﬁgh eef)icgeé. e%‘éirlfpheral datavsv![orage
16 conpri ofthddsin ith@ 6fded tn hithabey aeVistebinsthiehalie. hard di sk drives and

floppy disk drives. The display nouse device 24 can ke substituted wt
ot her " devi ces Figt9 gomprises a tables 402 thatnexplains daw e Bl/biin acgerdancs W%r‘gik

bal | i i.ck i1 ed) ..whi ch are. wel | - il].ed
"h the ar SSeRton BeRsa Wit R A<EHE MR iy Bl U B Bhchdl@ Farih
di spl ay TR g&nﬂm.%%hﬁﬁﬂoﬂﬁhﬁ{&h%%éfo}ﬁw%ilwdﬁﬁﬁm cdherkin afd

track bal ,
include actions such as Define, Define with Replace, Delete, and so forth. These features will

be explained, in turn. The next column of the table lists features associated with the anchored
pointers. Thé last column of the table 102 lists features associated with muitiple (unanchored)
pointers. The entries under the anchored pointer and multiple pointer columns refer to |
sequences of key presses. It should be understood that the particular keys pressed to

| implement functions are for purposes of illustration only. Other keys could be selected to
implement the listed functions. Additional functions also may occur to those skilled in the
art. It is to be understood that the name of a key indicates that the associated key is to be
pressed and then released. The features listed along the first column will then be
implemented by the GUI 30.

For example, to define an anchored pointer, the entry in the Fig. 9 table 102 specifies
the "Cul” key;, a pointer identification key, followed by an action. These key sequences
indicate that the keyboard control key is to be pressed and then released, followed by a
pointer identification key selected from among the alphanumeric keys of the keyboard, which
is then released, followed by an action, which is a keystroke action comprising either a single
key, a multiple-key action sequence (sﬁch as "Alt" followed by "F1" or "Ctrl" followed by
“c"), or a single mouse button click, a press of the "Enter" key, and so forth. Similarly, a

.movable (unanchored) pointer is defined by first pressing the left shift key and then releasing
it, followed by pressing and releasing an alphanumeric key. In either case, the GUI 30 causes
the defined anchored or movable pointer to appear superimposed at the location of the default

| pointer. In the case of the anchored pointer, the default pointer can then be moved away
from the anchored pointer, which remains behind. In the case of a movable pointer, control
passes from the default pointer to the defined movable pointer, which then can be controlled

with the mouse.
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7 joystick controllers. Likew se, references to nouse buttons and ot her

nouse features will be understood to-include equival ent nmechanisns for
track balls, joystick devices, and the |ike. Fig. 2 illustrates the
operating configuration of the GJ 30. Jhe GUJ is inplenented in the host
processor 12 and operating nenory 14 illustrated in Fig. 1, but is

| PE 0 provi de OR OpsaRs & ey e esimble (idtfing g SpdiPRICE. AlvapiéhoineeF pmd BBlare "
The GUI 3932 @Eﬁh ; dl(‘ﬁﬂéaoﬁﬁﬂte} B3¢ ated UtIPtHERMRR JahtifRuEfidPlabel THIE féa?nggij%’gf

di splay no p or track ball or joystick input) froma nouse
34. As knmferreddo tab aDefmeiwitle Replacet featune, tspedifipd in theesecandcroshi sfithe yabde V02 én
til the host processor is

i nput can_be_ stqred inthe r ctive buffers u

eady forFignd Asllvstaed inihe table, theckey, ssauences fori the, FRPRIVS Hpesi &l POImErS aFke
host proc [ t L S ' [ Lt Al

Gy spl by e ihe 58K Ehnbid'a baRY WitE ol QERNIE prbing B TIBH kBRI Ky |
Wi ndow opiarthé definifii ¥équendes The Deletepfeatuire Hsted i diel tableceferp) delétingod pointegs ans

38. As described further below, the GU_ 30 of the present invention
suppor t s kay hinding previoyslaydefiped by thegiser, Bagypwitchydp fuegtioadisteddn the-tablerrafers 40

S0 B lnREL 8K ol e b, o s A AERAEHGBS e ol

specified in the Switch-To key sequence. For example, if a user is presently controlling the

default pointer and wishes to begin controlling the movable pointer identified with the letter
c, then the user presses the left "Shift" key followed by the "c" key.

In a particular feature of the movable pointer, attempting to select an undefined .
movable pointer by specifying a pointer identification character not asso_ciated with a
previously defined movable pointer results in the GUI 30 creating a movable pointer having
the selected character binding. That is, a movable pointer will be defined by default and will
be given the label to which the user attempted to transfer. Thus, when a user attempts to
switch to a movable pointer by specifying an identification character, the GUI will search the
pointer context table 80 for the entry corresponding to the specified alphanumeric iccy and,
if the GUI does not find such an entry, creates a movable pointer binding for the key. In this
way, a user can define movable pointers on the fly, simply by designating pointer labels that
have not previously been defined. As with the define function, the new movable pointer is
located adjacent the currently active pointer. It should be noted that there is no default
defining feature for a user who selects an anchored pointer with an undefined label. This
feature is not provided for the anchored pointers because it typically is undesiréblc to
associate a default user action with a user anchored pointer. Therefore, it takes a deliberate

- act on the part of the user to define an anchored pointer.

The Append function listed in the Fig. 9 table 102 is associated with anchored

pointers. The Append function is used to add actions to the action list of an anchored pointer.

This feature is provided because the actions associated with the action list comprise a single

\
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envi ronment supported by the GUI 30 of the preferred enbodi ment, as

di spl ayed on the video term nal 22. Those skilled in the art wi II
appreciate that the GU provides a multi-level operating envi ronment in
which nmultiple application prograns and docunents, or w ndows, can be
active at the sanme tinme. The Fig. 3 reprggent ation conprises a system
managenent program di splay wi ndow 50 having a wi ndow franme 52 and a title
bar 54. The title bar includes a title 56, a menu icon 58, and a w ndow

sizing i coMWehmm&szmrmtmmﬂum w&cﬁlﬁpwﬁ?w
menu sel ections entitled "File' "Edit", "View', "Options", and "Help
Those ski | |anchored mrfonmmhem bedmmblqwemmmdqybbymumdumoalchcbnt s

girgplggggéa?%ﬁ Bé Pﬁ Gl . Wthln %F’é ro ramdl sgé_%p\é\a@g%o%ggx#;
PF ogr ams ¢ Mﬁ\‘éﬁ@ Risfcr defli W%%@W Sicdhes A "Gl

t he appl i caeiissard\keyg dullowddeby file alpbmimdhsuhnﬁ\ﬁﬁdawmﬁfbﬂm b i dedized

title bar, and a window sizing icon sinmlar to those described above for

t he progr araction. nbothis way, the user can define a string of actions for as long as is necessary to
perform a desired action. The Perform function permits 2 user to cause the GUI 30 to
perform an associated anchored pointer action list. As illustrated in the table entry, an
anchored pointer is performed by pressing and releasing the right "Shift" keyboard key,
followed by the alphanumeric identification key of the pointer.

The Delete All function specified in the table 102 permits a user to immediately cause
the system to delete all anchored and movable pointer-key bindings that were defined during
the present invocation of the GUI 30 and pointer system. In the preferred embodiment, the
system user can select a configuration in which the pointer-key bindings are automatically
saved when an application is closed or can select a configuration in which the bindings are
deleted when an application is closed. If the user selects automatic saving of the.pointers,
then they are saved until the user deletes them, That is, the pointers will be saved even when
the user quits the GUI or re-boots the operating system. The GUI can recall pointer-key
bindings by associating them with a user log-in identification code. This feature can be
implemented on a nerwork system to save and recall pointer bindings to accommodate
multiple users who may want separate pointer-key bindings that can be recalled at any
computer location of the network. ' |

The multi-context Select features listed in the table 102 illustrates that the GUI 30
permits moving from a pointer in a first application to a pointer in a second application if the
second application is currently active in the GUI. That is, if a user is controlling a pointer
in a first application, and then presses the left shift key followed by an alphanumeric key that
identifies 2 movable pointer in another application, then the GUI will shift the active window

~ to the second application and control will pass to the identified movable pointer. A better
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8 conventional, default display pointer 71 is shown in the working space 64
of the program w ndow 50. Qther display pointers, which are |abelled, also
are illustrated in Fig. 3. For exanple, the working space of the program

wi ndow 50 i ncludes a novable pointer 72.i.dentified with the character "a"

I ocaEFd adj acent the pointer. The first “dpplication wi ndow 66 includes a
novabl e p t C t Yt rof The
second apﬁ#‘l@c‘%‘fd(zf#w ngfewbé‘gdl ncE% Tg@f‘cdoﬁ%vgg* e&pog??ﬁegr ﬁ%n |é(;ent| eg %t;/ .
the | etteqmplemggdu@gqm illtitrapopaiticular applightions. t he third appl i cati on wi ndow
70 includes a novabl e pointer 78|dent|f|e with th Iet "d" ted

adj acent the pBomexample, those skilled iac fecagnize F’P %E@Fﬁdﬁ?shed

f th th t b " '
di st i not i %ﬁﬁ%ﬁ%fp@%se Q%"&g ﬁﬁ%‘?ﬁé@ﬁﬂrﬁog‘%ﬁéw el biod "
poi nter i gyl eﬁgbo&a.a& ditRing theleft thowsebutbs dwike] Wilklaanchithe programvissociated

containing t ctive pointer is called the focus wi ndow. In the preferred
enbodi nentwjthathe icon. If a user wants to define an anchored pointer to launch a program, the user

can place the default pointer on a program icon, press the Control key to initiate the definition
phase of the GUI 30, press the alphanumeric key by which the pointer will later be
referenced, and then j:rcss the "Enter” button on the keyboard. This sequence of key pressing
will place data corresponding to a press of the "Enter” button into the action column of the
table 102. When the user wants the action executed, the user simply presses the keyboard
right shift key, releases it, and then presses the identifying alphanumeric key. The GUI 30
automatically retrieves the action information, including the location of the anchored pointer,
and thereby causes the associated program launch to occur.

. Alternatively, the user can launch a program by pressing the mouse button twice aﬁer
locating the pointer over the program icon. During the definition phase, this would require
an action of pi:cssing the mouse button once, followed by the append command of pressing
the keyboard “Ctrl" key, pressing the identifying alphanumeric key, followed by another press
of the mouse button. This sequence of keystrokes places data corresponding to two mouse
button_presses in the action table. In this way, when the user recalls or selects the anchored
point&, the appropriate data is retrieved from the action list and is executed. This permits a
user to launch desired application programs using the anchored pointers.

A further understanding of the multiple pointers and anchored pointers can be gained
with reference to the display window representations of Figs. 10-13. Figs. 10 and 11 relate
to the "switch to” function of the multiple pointers. Fig. 10 is a representation of the program
window 50 with a workspace 64 in which the first application window 66 is located and in
which the second and third application windows illustrated in Fig. 6 have been reduced to the
size of respective icons 104, 106. Fig. 11 illustrates how the GUI can switch operations so
that a previously defined pointer can be made the active pointer.
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singl e display nouse is used to nove the pointers. Therefore, when the
nouse i s noved, the active pointer in the focus window is the only pointer
t hat noves. A user of the conputer system 10 can control**nmovenent of
the various pointers using the nouse display device 24. In the preferred
enbodi ment, the pointers are inplenented 18" a aU window environment and
continue to exist outside of the particular application wi ndows, i n which
they were first Io&ig.8gdeithEhoms ofj the defauit pointed 71 2be mavable pointerctd) inthe programy 1

can be noved across the entire displ reen 22, fram application w nd
to applicatVeh T the, @ EP°H§?‘?\¥%‘2§°@ R d%rﬂh‘f)&“ﬁﬁs&b‘agﬂ??fc’aw %’e
frame bound -WH L.ve | JAl i ' : q‘:ﬂ# 9
wi ndows. Al e?br?g{ﬁn ely, d{eﬁ%ﬁﬁ@o% ‘éd‘géﬁl‘ﬁ‘?%g‘s??% %kfdr%%f éfnemr%te lésyu%t]ﬁfé%
they do not(Fexi19tcansts shewenteint bh ¢hed pitivieCpdthen owl the @isplay 22 cUsihgale wwiteh to
first defined. If such is the case, then a novable pointer wll cone to a

stop when ifunetisacdae G 380t aseryspedifies themayabletnoimten\i nballed: Hdocageshinithe
wor kepace. workspace 5 i Bird Spriigmiint paadpe 74 Wi 6 Wi ph I, pLRARo ©
label |l ed i n.844gri %Lﬂvefmmxsmdﬁ&dtég%ersﬁ‘{e%f & Q906 T Mg, 1018when the user

identification is by neans "of an al phanuneric character selected from anong
t he keys ofswitthescwythe 4d'timbable Peiater, theiGigl fihds thee'dt pbintertdefinition (including its

al phanuneric keys. reduces the confusjon that mght otherw se jresul.t .fram
u sipng speci lgpatig)ég,gx tgc pointer context taq:lc §6 , expands the tgrc{ appalcauon window o its full size

70, and transfers the active pointer (the pointer being controlled by the user) to the "d"

pointer 78. The display 22 then appears as depicted in Fig. 11.

Figs. 12 and 13 illustrate the feature of performing an anchored pointer. Fig. 12 is
a representation of the program window 50 with the first, second, and third application
windows 66, 68, 70 illustrated in Fig. 6 having been reduced in size to icons 108, 104, 106,
respectively. As illustrated in Fig. 6, the first application window includes an anchored
pointer 94 labelled "e" placed on the sizing icon 96 of the window. Fig. 13 illustrates the
result of the 1-.|ser performing the "e" anchored pointer from the display of Fig. 12. The
anchored pointer "e" in Fig. 6 has a user action corresponding to two button clicks or a press
of the “Enter" button on the keyboard. As known to those skilled in the art, because the
aﬁchored pointer 94 is placed approximately on the sizing icon of the first application
window, the action will cause the display window of the application to become enlarged. In
particular, when the user specifies the "e” anchored pointer, the GUI 30 finds the pointer in
the pointer context table 80, finds the action list 100, and executes the 'specified action. In
this way, the first application window is expanded to the size depicted in Fig. 13. Thus, Fig.
13 shows the second application window in its enlarged condition after the user has selected
the anchored pointer "e" from the display illustrated in Fig. 12.

The preferred embodiment described above has been illustrated with respect to a
window operating environment. It should be understood, however, that the multiple pointers

provided by the present invention also can be provided in the context of a non-window
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9 whose display representation would not be inmmedi ately clear or would be
cunbersone, such as special function keys. The pointer identification
character preferably is displayed adjacent the respective pointer, as
illustrated in Fig. 3, and maintains itg relative position as the pointer

i s nmoved about the wi ndow. Those skilled'in the art, however, wll

recogni ze égg&ngag# v ; XS e

i1l ust rato an “enbodi rrednt't %ﬁgﬁgﬁﬁaﬁgwﬁgﬁyﬁﬁﬁﬁ o(a%:tﬁgr acter grace

top of thsorherddtailyf wolld beansdified. Pgnexamplé) mecponitexgwmat table wouhi nétainclade as
the pointer is noved about the w ndow. referred enbodr ment ,

the GU 3windewidentificationinformation, asArscrbed-ahoxe, parhﬁm led iz the gt widk readily py
a user. The, QdndhRERfddEI dpARTS BinPihe MR R enTiRth &k that Woulfbe RecdSly

in a non-window operating environment, and therefore further detailed explanation is not

necessary.

Fig. 14 is a flow diagram that represents the processing of keyboard input by the
system illustrated in Fig. 1. The processing begins at the flow diagram box numbered 202
when the system receives keyboard action from a system hook input. Those skilled in the art
will recognize that a system hook input is used by a graphical user interface to provide user
keyboard keystrokes or mouse input movements to a requesting process or application and
then to pass the input along to a next requesting process or application. After the user input
is obtained at the box numbered 202, processing of the input begins at the flow diagram box
numbered 204, where the system determines if the input was for a Define or Append action
with respect to an anchored pointer (see Fig. 9 and the accompanying text).

If the user keyboard action was for an anchored pointer Define, Define with Replace,
or Append, an affirmative outcome at box 204, then processing proceeds ‘with the flow
diagfam box numbered 206. At box 206, the system deletes the pointer context table entry
corresponding to the anchored pointer if the Replace and Define functions exist. The system
then captures the following action, whether it is a keystroke or mouse click. Finally, the
system stores and/or appends the action and pointer context into the pointer context table.
Processing then proceeds at the flow diagram box numbered 208, where the system removes
the user input from the keyboard input queue (the system hook input). That is, the user
keyboard pointer control input itself is removed so it is not processed by other processes or
applications requesting the system hook ih'put. Thus, in the case of the Perform function,
only stacked data will remain in the input queue. Processing then proceeds at the flow
diagram box numbered 210, where the system passes the keyboard input to the next process

requesting the system hook input.

-
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does not becone confused about which novable pointer is being controlled
and so that no inadvertent command causes one of the pointers to
unexpect edl y appear or di sappear on the display screen. In the ‘preferred
enbodi ment, the system keeps track of the nmultiple pointers through a

poi nter context table, which associates e20h pointer with sufficient

I nformation to specify the pointer position on the display screen 22.

As noted above, Contitding withf processing i ahé keytioatdimpopef tte impuswas eot aragmhossds

QU 30 that de d t t f a,
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coordi nates, for exanple, can be provided in terns of distance along the
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standard identification nunbers or | abels to objects such as sizing |cons
dr op- down steres thercurrenti pgihtey cobext s the pobhtert tvatexti tablovandr swifches so thenewan

be selected and acgtivated wth. se button clic These,identjfication

abel s conBPRR % Aecpe he Swirth 6 s Eoosung then pRoReds o it v SR
table. Ref gpeRGmBered 208 for further system hook input processing, as described above.

If the keyboard input was neither an anchored pointer Define/Append function nor a

Define Movable Pointer function, then at the flow diagram box numbered 216 the system

checks to see if the input was for a Delete action. If the input was for a Delete action, then

»-U

at the flow diagram box numbered 218 the system switches to the system default pointer if
the Delete action was on the current movable pointer. The system then deletes the pointer
structure from the pointer context table. Again, user input processing then resumes at the
flow diagram 56x numbered 208.

If the check for a Delete action at box 216 was negative, then at the flow diagram box
numbered 220 the system checks to determine if the keyboard input was for a Delete All
action. If it was, then at the flow diagram box numbered 222 the system switches to the
system default pointer and deletes all movable pointer structures. Processing then resumes
at the flow diagram box numbered 208.

Next, the system checks to determine if the keyboard input was for a Perform action
at the box numbered 224 and, if it was, then at box 226 the system stacks the stored acuon
into the keyboard/pointer buffer for interpretation, in accordance with conventional graphical
user interface keyboard/mousginterrupt processing. System pfocessing resumes with the flow
diagram box numbered 208, as described above.

The last multiple pointer-related function to be checked, represented by the conditional

box numbered 228, is for the keyboard input to be a Switch To action. If no pointer control
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a graphical object handle pernmits the GJ to precisely identify a
particul ar display feature.
10 Thus, even the program w ndow vvorkspace 64 is assigned a “uni que,
pr edet er rri ned graphical object handle. 1 For an application that
does not operate in a w ndow environnenty the pointer context table

oo, TRptBNAeEbebe hEbe 3 phe 246 158 hESsRR LI AR Hiphi

di splay S?Mﬁ%&’b&@ﬁ@ﬁbﬁ 208.1 Fthe sptén Hok 'u‘ibdt R for QS wiRdl T6 aéddﬂ[‘ then

identification, including the application nane and
processing proceeds with the flow diagram box numbered 230, where the system first updates
the position and context information for the current display pointer, removes the
distinguishing characteristic of the active pointer described above (such as removing the
highlighting of the pointer or reducing the size of the pointer to equal those of other inactive
pointers), an.d then highlights the new pointer or otherwise renders it distinctive, as described
above. The s?stem then brings the window for the associated application to the front of the
display screen, which is commonly referred to as having the GUI focus on the associated
application. Processing then resumes with the flow diagram box numbered 208, as describéd
above.

The computer system illustrated in Fig. 1 and described above provides a convenient
means for defining and controlling multiple display pointers with a single pointing device.
It also can be advantageous to control multiple pointers with multiple pointing devices. Fig.
15 illustrates a computer system 302 having some components in common with the system
illustrated in Fig. 1. These common components have common reference numerals shared
with Fig. 1. 'ﬁxus, the Fig. 15 system includes a first display pointer control device 24, but
also includes a second display pointer control device 304 and associated second devi.ce driver
306. In this way, the system 302 permits a user to define muitipie pointers that are associated
with the first pointing control device 24 or the second device 304, or to share pointers
between the two pointing control devices. '

Those skilled in the art will readily understand that the pointer context table for the
multiple pointer control device system 302 of Fig. 15 would include additional information
as compared with the pointer context table 80 described above for the single pointing device
system. In particular, the multiple pointer context table would include information specifying
the individual pointer control device that "owned" the pointer. In this way, only the pointer
contro] device identified as owning a particular pointer could be used to move that pointer.

As noted, more than one pointer control device could be identified as owning particular

 pointers, if desired.
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docunent nane. As illustrated in Fig. 5 a pointer context table 80
for the wi ndow environnent provided by the GU 30 is indexed according to a
table 82 of the applications 38 currently active in the system 10. That is,
each application has a separate pointer cgptext table for its associated
pointers. Fig. 5 shows the pointer context table for one of the

appl i cations. system hayi I users cqQnmuni ca over a

net work, each us W%f“véﬁ?’wmﬁ:& s‘g b&aeabeﬁgr‘%ttFng g §t ﬁ&tprﬁeFFd
keep a poin t h&gsb e

conputer for e E@?\é@% can mal nt al nfﬂﬁ?ggerseﬂ vte}ghers 4eta§§13cfaf e-Q%\?viétaﬁ’
active appl hoveéves)many<onfigutationsifer compuseraiispldyepbitet Systap riot spécifivally M"d n,

turn will be associated wth a pointer context table. _The colum headin
in the poi nheseincivash whigh thegpresegt inyention g @pplicahler; Jhe present mygution shnﬁlé

hoti on |1 st merefore 8ot bt iefas o 6 e REIEHA, SRROUiFen? foRlifla BASR bRk
table 80 C%ﬁﬂ%\ﬂﬂeﬁsﬂ:oﬁhﬁaﬂthé bﬁs@xft idveftiOR his WidedppHedilitg abittPrespeet! & paifiter

the nane of a word-processi ngdmppl ication program a w ndow nanagement
program orsyateths\geseraliynn Adlmo Qgy variationsy oxiequivalent arran dre oVithie

appl | cat | orop e A B HECRL AR asﬁmﬁlf},tﬂ et b nicted B BCuBRRCRE Sopblor B

for exanpl ggvértidpedet er m ned word processing nenu button. The pointef
| ocation in the table 80 corresponds

et
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to Lhe—hep+%eﬁ%a+—and—vert|caI coordi nates of the current pointer |ocation

W thin w ndow. The | ocation is preferably given in terns of
rel atl ﬂ@ d vertical position with respect to the w ndow frane.
It sh C|a ed that the pointer |ocation coordinates in the
context table mnll change as the pointgg. is noved in the w ndow. Finally,
the colum labelled list relates to an action list, a feature of the
anchor ed poi njgfgs: Whi ch is described further bel ow. It is not
necessary for the pointer systemto update the pointer context table 80 at

frequent intervals. Those skilled in the art will appreciate thﬁ\ t he nPuse
driver interlaceAmsthod of providing multiple display pointers for a computer system aving a ho

processor, a display device, and at least one pointer control device that can be actuated vhen
a display pointer is located on a designated display feature in an application, the method
comprising the steps of:

permitting a computer system user to define and identify multiple display pointers that
all can be controlled by the user through the display device:

permitting the computer system user to designate a currently active display pointer from
among the multiple display pointers such that moving the pointer control device causes
movement of only the active display pointer: and

permitting the computer system user to designate a different one of the multiple display
pointers as the active display pointer.

2. A method as defined in claim 1, further comprising the step of:

associating each display pointer with a pointer context that comprises the current
application title and pointer location within that application for the associated display
pointer.

3. A method as defined in claim 2, further including the steps of:

~ permitting the user to recall the pointer context of a multiple display pointer when the
user returns to the application for which there are one or more previously defined pointers.

4, A method as defined in claim 3, wherein the step of associating a display pointer
with a pointer context comprises the steps of:

determining the application title and pointer location at which the display pointer is
located:

storing the title and pointer location in a pointer context table according to an
alphanumeric character that is displayed in close proximity to the display pointer and thereby
identifies the display pointer.

5. A method as defined in claim 2, further including the steps of:

e
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I nstant aneously updates the pointer |ocation as the pointer is noved across
the i T that it is not necessary for the pointer context table
to iﬂmmlmﬂﬂulmﬁu rmation. That is, the instantaneous pointer |ocation

i s detefm hed* by® arfot her system of the conputer 10 and need not be

determ ned or maintai ned by the poi nteRdeontext table of the pointer
system The pointer context table will be referenced, and, therefore need
be updat ed, oermittingencomutempgtepruserutoedef ineaaiglessttane Of)éf'm!“éﬁlpﬂ%étsﬂaé PROteTg

control | eg) QY arChRRG&d BoiRERF tthatUbeRdingl QDA tits Pgapdctivatlocbion a8rthwiusatossens and
In the preferred.enbodi ment, the pointer context table entry for a pointer

i s del et eHOWRERP %émasb’current or application that is associated with the

poi nter, or that "owns" the pointer, is closed. For exanple, the pointer
cont ext tabl gssesiatiyig bavh anchomidniotiter With omoor miradew apenst inngldidyont na beistendes
an applicgtiQn identification conprising the name of a docunment or file
that owns the pointer and in a w ndow operating systemincludes a w ndow,
application, and docunent identification for the owner of the pointer. In
ei ther case, vefmittieg thenisag teyselepican rshored pointatowch &hat|the aspr achions pgpaciated

cor r espongkitk §heP sy st &Y arRhdréd/pdiftet Afe b@dklted.i s del eted. Thus, the pointer is
elimnated fromthe display, along with the closed application or w ndow.

Alternatively, the system can save the pointer entry when the. ownin
appl i cation éf witrigthind s defiippgcin clpim & pberoim thegstem pl PESagiPYRE (’J’f"lemﬁB&P% the
r e- openedanckdr@pdifiter sy atepaphidahaser interface symbo! indicative of the user action.

. 7. A method as defined in claim 6, wherein the user actions include display pointer

button actions.

8. A method as defined in claim 5, wherein the step of permitting a user to define an

anchored pointer comprises:
identifying the anchored pointer with a single alphanumeric character; and

displaying the alphanumeric character in close proximity to the associated anchored
pointer on the display screen.

9. A method as defined in claim 8, wherein the display of the identifying alphanumeric
character is recalled when the user returns to an application for which there are one or more
previously identified anchored pointers.

10. A method as defined in claim 9, wherein the step of associating a display pointer

with a pointer context comprises the steps of:

determining the application or document title and pointer location at which the display
pointer is located; and

storing the title and pointer location of the display pointer, along with one or more
user actions if the display pointer is an anchored pointer, in a pointer context table
addressed by the identifying alphanumeric character of the display pointer.

11. A method as defined in claim 10, further including the steps of:

permitting the user to switch from a current pointer context to a different pointer
context by specifying a pointer identifying alphanumeric chracter:
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t he EELELQL_QQLL¥_LD_Lhe poi nter context table and re-displays the pointer
I n"the appropriate location. In a third alternative, a pointer is re-owned
to .any M|‘mmﬁmcation or w ndow when the present owner is closed.
For exH #on-w ndow applications, multiple docunents may be
opened or fn'a Wi ndow environment mul t2p! e wi ndows may be opened and

| ayered on top of one another. Wen one document or w ndow is closed, the
under | yi ng docunent or wi ndow is exposed. In the third alternative, the

poi nter ent ryde'tdélmﬁxhﬁ fI0{Hat Sboif Rt ik i fy AR! A plafumeild thAdote 28latéy G Bfbhored

docunent of ,w.n QW I's cl osed such that the owning
12 pointer; an

executing any user actions if the identifying alphanumeric character is associated with
an anchored pointer.

12. A method as defined in claim 11, wherein the step of determining if the character
relates to an anchored pointer comprises checking the pointer context table associated with
the character to determine if it contains an entry indicating a user action.

13. A method as defined in claim 1, wherein the step of permitting a user to define and
_ identify multiple display pointers further comprises identifying the multiple pointers with
L, different indicia.

14. A method as defined in claim 13, wherein the step of permitting a user to define
and identify mltiple display pointers further comprises the steps of:

identifying a display pointer with a single alphanumeric character; and

displaying the alphanumeric character in close proximity to the identified display
pointer on the display screen.

15. A method as defined in claim 14, wherein the display of the dentifying alphanumeric
character is recalled when the user returns to an application for which there are one or more
previously identified display pointers.

( 16. A method as defined in claim 15, further comprising the step of:

_ associﬁtins each display pointer with a pointer context that comprises the current
application title and pointer location within that application for the associated display
pointer.

17. A method as defined in élaim 16, wherein the step of associating each display
pointer with a pointer context comprises th_e steps of:

determining the application title and pointer location at which the display pointer is
located: and

storing the application title and pointer location in a pointer context table addressed
by the identifying alphanumeric character of the display pointer.
N
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do‘cuMmri s the nane of the newly exposed, underlying
doCurri IM desired, the systemcan permt the user to select
fram ﬂ ’natives when the user installs the system or

ot herwi se cohfiyurses+*l he systemin accordance with the invention.

Fig. 6 is a representation of a displagéescreen 22 with a program w ndow 50
representing a system nanagenment program performing a proPram management

functi on andl$avi mgthed eoddéfined is paiw 164 fustheniincluding lhet steeel-act i ve
application wi ndows 66, 68, 70 are contained. Each appl i cation wi ndow 66,

68, 70 includes,a r ki n ace 88, 90 92 e

working s acﬁvél%‘gll‘"gtmﬁg" 8681“1%% E’F%h°wrn%8W§e"§rp81"§ é{eﬁg \?é)wngggs%nc{ijt{]ﬁ'
di spl ay phifferest pointarcionkerh gpenifieddivethp drent dy ine '&ﬂ%!‘r‘u‘b ckegactesi nt er s
described further below. Al of the pointers are labelled with an

al phanuneric ghar aACfnﬁﬁod Jéﬂ'ﬁef"i’%ﬁh@rQQmP% N Fe?n & stpSérl BRUhSketh hrdMebdie

novabl e pointers v rent sy ol ogy. For exanple, in the
preferrecP°é‘l+B“08‘?“ﬁ"é‘f{t‘"aI Aeﬁ&b%\ﬁ teBS Bli nt er conprises a pointer with an
i dentifying character | ocated adjacent to the pointer and an anchored

ggi nt er cgrrpri Srl?e%erﬁﬁiﬂsdqmfhfayEﬂ%@lfmaﬁé’éﬁtﬂylnﬁnﬂbm%rw bliardbtér leontains a
us, in I

6,. I he wor rogram manager w ndow 50 i ncl udes
the def au‘fof'%@ﬂpdlﬂ%F'ﬁf ?fppo\}\ﬁ ﬁonl S uzlfqa elled. Also contained within the
wor kspace of the program manager w ndow is the novable pointer 72
i denti fi ed wichdnginbethé @trtrait dctive poimbératonel@d display pointer specified by the table entr'y

if there is a corresponding table entry for the identifying alphanumeric character: and

creating a table entry for the identifying alphanumeric character if there is no table
entry, the table entry corresponding to the current pointer location.

920. A method as defined in claim 1, further including the step of providing a window
operating environment that supports the multiple pointers.

21. A method of providing multiple anchored display pointers for a graphical user
interface that provides a window operating environment in a computer system having a host
processor, a display device, and at least one pointer control actuator having a pointer button
that can be actuated when a display pointer is located on a designated display feature in an
active window to execute the designated feature, the method comprising the steps of:

_____ permitting a computer system user to define and identify at least one anchored pointer
(- that remains fixed in its respective window location as the user opens and closes application

windows:
associating one or more user actions with each anchored pointer: and

permitting the computer system user. to select an anchored pointer such that the host
processor executes the user actions associated with the selected anchored pointer.

22. A method as defined in claim 21, further including the step of associating a
pointer context with each anchored pointer, the pointer context comprising the window title

and pointer location within the window.

23. A method as defined in claim 22, further including the steps of:
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mjtth the workspace 88 of the first application wi ndow 66 is the novable
inter 74 identified with the letter "b" adj acent the pointer and al so an
anchj ﬂﬂl’gﬂ”:"m mwm belled with the letter "e" in a box conprising the
anch . The anchored pointer is |ocated approximately on
t he mnndom15|2|ng i don 96. The second gppl i cati on wi ndow 68 contai ned
wi thin the program manager workspace 64 includes the nmovable pointer 76
| d_enz ified V\ﬂpglhhllfth% 4 @bilp@lier 'spstei djeR Ciandef inb @nd ddent iy maktiblaldisplampainierothat
poi nt er (TN | ;ely on the "File"
dr op- domqllrecgng m%gmjl'{?d "W L@B&r% ?%a%h?c?gfnag‘n%gev%%é@%\t a?/ns only the
novabl e pointer 78 identified with the letter "d" adjacent the pointer. .
A variety of diifuftiimenthes aseentesdasignatioea camenttly active alismlay neintenciron agons the

poi nter, ﬁn’flﬁ%@! Rk 1df lp&.*ﬂtéé Sudh! £hS hibvaeSthe | PdintbrIcontroR Yevise BRks@Smovévedit 55 bnly
alter natl%e ITPI’I ses an

actlve dlsplaay poiente

permitting the user to designate a different one of the multiple display pointers as the
active display pointer.

A. A method as defined in claim 23, wherein the display of the identifying
alphanumeric character is recalled when the user returns to a closed window having one or more
previously identified anchored pointers.

95. A method as defined in claim 22, further comprising the stepof:

associating each display pointer with a pointer context that comprises the current
application title and pointer location within that application for the associated display
pointer.

96. A method as defined in claim 25, further including the step of:

permitting the user to recall the pointer context of a multiple display pointer when the
user returns to the application for which there are one or more previously defined display
pointers.

97. A method as defined in claim 21, wherein the step of associating includes fixing
(. the anchored pointer on a graphical user interface symbol indicative of the user actions.

28. A method as defined in claim 27, wherein the user actions include display pointer
button actuations. '

29. A method as defined in claim 21, wherein the step of permitting a user to define
and identify an anchored pointer comprises:

identifying the anchored pointer with & single alphanumeric character: and

displaying the alphanumeric character in close proximity to the associated anchored
pointer on the display screen. '
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13 —r-deﬁf—l—f—yﬂ—ng—ke{—{—e#l ocated adj acent synbol ogy conprising a dot

encl o A second alternative conprises a pointer with a
di f.fe[@ .ml mll\ﬂl'nmi,char acter, namely, an uppercase character. Those
skill appr eci at e that many other different synbol ogies

can be used, as long as an anchored popster can be easily distinguished
froma m)vabl e pointer. As not ed above, anchored pointers can be
associ ated wit80.a usemetlvdt adefineda i adaiand: dferais ethe adisplenwf iHee idepldfying

actions Wéléﬁ& e‘eprlse% o whil Etﬁéiu@& Qbtufls %‘iaﬂga&m dindéV @y teDuse

buttons o ous 0 uttons k|LIed in the
art, a di%p Qg &h ‘Eﬁ)é&ie éEanﬁe""d‘?[é"dp‘ieBm&{]Y dg"tngq\lfﬂrafng}lﬂge% ROgHESand
gr aphi cal Obj ects that will resize application wi ndows, |aunch prograns,

and perform asyar 'A?Wth&f aQtdQﬁﬁedSYrﬁbﬁml 1385 K:ﬁereﬂ;hﬂ.eqabp 30 dssooRntoR! dhaBibored t h
the inventi ass.ogsa1 &g e, puser actions desired by a user

with corr®@ %r mﬂﬁ& pgh"t?'nr ?omc:]expgl ers and musi be able to retrieve the
associ at ed user actions when demanded by the user. In the preferred
enbodi ment, tdetaeiningnthiei windw aitle pmd\ooihter boeatibre of dhenwimdowc imwigich thenbichorgéd

referred JehtaPaY fochtddCARI unction with the GU 30.

storing the window title and pointer location of the anchored pointer, along with one or
more user actions, in a pointer context table addressed by the identifying alphanumeric
character of the anchored pointer.

32. A method as defined in claim 31, further including the steps of:

'

permitting the user to switch from a present pointer context to a different pointer
context by specifying a pointer identifying alphanumeric character: and

executing anu user actions associated with the anchored pointer.

33. A method as defined in claim 21, wherein the step of permitting a user to define
and identify multiple display pointers comprises identifying the multiple pointers with
different indicia.

34. A method as defined in claim 33, wherein the step of permitting a user to define
and identify multiple display pointers further comprises the steps of:

identifying a pointer with a single alphanumeric character: and

displaying the alphanumeric character in close proximity to the associated display
pointer on the display screen.

3b. A method as defined in claim 34, wherein the display of the identifying
alphanumeric character is recalled when the user returns to an application for which there are
one or more previously identified display pointers.

36. A method as defined in claim 35, further comprising the step of:

associating each display pointer with a pointer context that comprises the current
application title and pointer location within that application for the associated display
pointer. T
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Fi‘g. 8 is a representation of an action list 100 for an anc]med poi nter.
t

As ' not ed above, the action list is referenced fromthe poin ?M“w”m””"l

table 80. If the "action list" colum in the pointer contex
partlcul ar multiple pointer |label contains no data, then the pointé

sinply a novabl e pointer and is not asz®ciated with any user actlons If,
however, the action list colum in the pointer context table contains data,
such as a | abel address, then the GJ 30 knows that the pointer is an

anchored poi g er jggehol Qgtdeltlmﬁ inaQkfn ﬂiﬁtwﬁer’éﬁlf B RELST Adodlelih®B didptdy pointer
conpri si ng,one OF nor e user .actj on t are associated with the

correspon‘Hth@ PRYY 45 Qptext °°“'p”ses@e iStP8trated in Fig. 8 the action list for
an anchored pointer includes fields for the anchored pointer |abel,

gr aphi cal ode@&hnlhﬁ@GLh@apﬂﬁﬁf.omtﬂlerand adTtoneDséat BtdtOMIchTHhe dislat | mintef is he
poi nt er Ffaigf fied fromthe pointer context table 80 and the user action
speci fi es® aatf'fil on to be taken. The data in the user action colum, for
exanpl e, corresponds to the data stored in the keyboard buffer or di spl ay
nmouse buffer stering the apeldeatém titkei ad.poiftter ireatiiomdn Boninterd combexti| thidesddressedr

to chain goget E\g.hfﬁxﬁ%%%ﬁ&l&&ha%% Gictnb Q14 Rintar.e executed when the

user selects t associ ated anchored pointer. The table contains entries in

the order in which
38. A method as defined in claim 87, further including the step of:

switching from a pointer location of a present pointer context to a pointer location of a
k different pointer context specified by the identifying alphanumeric character.

39. A method as defined in claim 38, wherein the step of switching to a different
pointer context includes the steps of:

determining if the specified identifying alphanumeric character contains a corresponding
entry in the pointer context table;

changing the current active pointer to the display pointer specified by the table entry
if there is a corresponding table entry for the identifying alphanumeric character; and

creating a table entry for the identifying alphanumeric character if there is no fable
entry, the table entry corresponding to the current pointer location.

(N:’ 40. A method as defined in claim 23, wherein the step of associating a defined display
' pointer with a pointer context comprises the steps of:

determining the application title and pointer location at which the defined display
pointer is located:

storing the title and pointer location in a pointer context table according to one of a
plurality of pointer identifying characters.

41. A computer system having:

a host processor;

a display device:

This Sheet Has Been Re ﬂ

A



Iabel
t abl-¢l

i nmﬁnlaflg

accordance mnth

d |n the order in which they are listed in the
onprises a table 102 that explains howthe GUJ in

bot h novabl e and anchored, and to use3pthose pointers. The various

functions that can be perforned are listed in the first colum and

actions suchenadperaeing RestenDetfat mermidst dvp Reqtlias dp bBabaed andarmiresentédoen the dispdae

features gyld, penﬁtseé%ﬁénpﬁ’%r tb'ﬂeltxHJHnd G ifeLieR) utm of the table lists
features aSSOCIated W t anchored pointers. The last colum of the

table 102 lists features associated with nultiple (upanchgred) Hﬁlnters
&

The entri elsrlaniegintersom thehdismdal deviiost tat sancbermeved ghoet Hothgrddsrlavsd

i nvention permts a user to define nultiple pointers,

icaf lohse

to  sequenFesmith oke¥l BHeCdisslay pdihtesd) 041bél datendted ah sictioel péintdr: airk particul ar
keys pressed to

at least one pointer control device that controls movement of the display pointers and
that includes a control button that can be actuated on a display feature after a display
pointer is moved to the designated display feature: and

permitting the computer system user to designate a different one of the multirle display
pointers as the active display pointer.

42. A computer system as defined in claim 41, wherein the operating system associates
each display pointer with a pointer context comprising a particular application title and
location of the display pointer within that application.

43. A computer system as defined in claim 42, wherein the operating system recalls the
pointer context when the user returns to the active application for which there are one or
more previously defined display pointers.

44. A computer system as defined in claim 42, the operating system associates a display
pointer with a pointer context by:

determining the application title and pointer locatlon of the application in which the
display pointer is located: and

storing the application title and pointer location in a pointer context table according

"to one of a plurality of pointer identifying alphanumeric characters.

45. A computer system as defined in claim 42, wherein the operating system permits a
computer system user to define at least one of the multiple pointers to be an anchored pointer
that remains fixed in its respective location as the user opens and closes applications,
associates each anchored pointer with one or more user actions in addition to a pointer
context, and permits the user to select an anchored pointer such that the user actions
associated with the selected anchored pointer are executed.

46. A computer system as defined in claim 45, wherein the system responds to a user
selection of an anchored pointer by executing the user action associated with the anchored
pointer.

Thus, a sequence of entries having the sane
=

i ncl ude

This Sheet Has Been Reﬂ

- (R




|ﬁplenent fu e for purposes of illustration only. O her keys could
be- s rﬂ‘lﬂ@@“ﬁmnt the listed functions. Additional functions also
may. o lled in the art. It is to be understood that the
name o a key i ndicates that the associated key is to be pressed and then
rel eased. The features listed along te first colum will then be

I npl emrented by the GUJ 30. For exanple, to define an anchored

poi nter, the4®nt Aycopaterh@ston @s d&f ihedbinecldM4ts pherefn te dpbvatinisystém kﬂioclﬂes
poi Nt er_Iof Chtkidri E‘@&{g !ﬁﬁglxlfnéjlti\eo‘ﬁﬁ ol @TBF o OF erdRESP JSEY iRRAES
t .t t hen released

i ndicate t a control to be presse
fol | oned 1B ‘ﬁbﬂn ‘“?%%%FW?lcatlon key sel ected from anong the
al phanuneri c keys of the keyboard, which is then rel eased, followed by an

aclt It on, WEi CUB.1 S pRolpbe?tySHeR a3 QbHiRA ﬁnOdTBf" Almigi ][m?rlaint hgrug& @d'éln@é exé@geétd b the
mul tipl e- ackion.s ol | owed by or r

fol | owed sﬁe}xm é“c';l‘,’dgodllspz s?°ﬁ'35°egﬁgﬂ's%°%%{q'%n click, a press of the "Enter"
key, and so forth. Simlarly, a novable (unanchored) poi nter is defined by
first pressingdd.he lAetémstbi fdystehyasadelinddein roddifadh Neherdin $hel syeteRdadodpts a
pressing u@é}dsegé‘clté‘dasd EI-S?]M i@l E}Bﬁs[&'t‘é?ert C a5 dh" aff dhbRE" p&iﬁ&? a“"edlg(‘)ljéys?’qm

causes th I ned. anchor,ed. or I nter eri

t he Iocaﬁ?%?PP“B‘f”‘f [gearaciery i 1€ %.Wéwty It tom @seogiatedopiobared agiates, Wt ol FIeY

t he def awsktteepoi nter can then be noved away fromthe anchored poi nter, mhlch
remai ns behind. In the case of a novable pointer, control passes fromthe

defaul t poi npr 10 flifed st Ps TRYRAR'iE A o vhordll G} diBHE 6P dentitying

caontroll ed
L alphanumeric character is recalled when the user returns to an active application for which

there are one or more previously identified anchored pointers.

51. A computer system as defined in claim 50, wherein the system associates a display
pointer with a pointer context by determining the application title and pointer location in
which the display pointer is located and storing the title and location of the display pointer,
along with one or more user actions if the display pointer is an anchored pointer, in a
pointer context table addressed by the identifying alphanumeric character of the display
pointer.

52. A computer system as defined in claim bl, wherein the system responds to the user
specifying a pointer identifying alphanumeric character by determining if the specified
identifying alphanumeric character relates .to an anchored pointer and switching from a current
pointer context to the pointer context specified by the pointer identifying alphanumeric
character, and executing any user actions if the identifying alphanumeric character is
associated with an anchored pointer.

—~~

b3. A computer system as defined in claim 51, wherein the system determines if the
character relates to an anchored pointer by checking the pointer context table associated with
the character to determine if it contains an entry indicating a user action.

5. A computer system as defined in claim 41, wherein the graphical interface control
means user input that defines multiple display pointers and receives an indicia for each
display pointer, with which a pointer is identified.

B5. A computer system as defined in claim 54, wherein the system receives a
user-designated single alphanumeric character with which a display pointer is associated and
displays the alphanumeric character in close proximity to the associated display pointer on

the display screen.
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(Hl!ﬂﬁ Eﬁm II!HE.Pe desirable to define an anchored or novabl e pointer
and ously defined pointer associated with the sane
identification label. This feature is referred to as a Define with Repl ace
feature, specified in the second row agthe table 102 in Fig. 9. As
illustrated in the table, the key sequences for the respective types of

poi nters are the sanme as for defining a poi nter, with the exception of

pressing the g '”Sﬁch g% ‘ﬁ@%n%d” :?%'We@n%ﬁ&ﬂf‘sﬂ&g th{gil i fil e

feature listed in oi nt
previ ous| $PhABYMERiS | sﬁcﬁeﬁelsugeeﬂﬁ Pieﬁ "FB"f'%ﬁ%tan‘ﬂ" |1?8§t°edf°rnw lﬁﬁg'{'%{m e

refers are one or more previously identified dlspla.v pointers.

5T. A computer system as defined in claim 56, wherein the system associates each
display pointer with a pointer context that comprises the current application title and
pointer location within that application for the associated display pointer.

58. A computer system as defined in claim 57, further including: a pointer context
table addressed by the pointer identifying alphanumeric character that is maintained by the
operating system such that the application title and pointer location are added to the pointer

_ context table when a display pointer is defined, thereby assomatmg the dlsplay pointer with
- its pointer context.

59. A computer system as defined in claim 58, wherein the operating system responds to
the user specifying a pointer identifying alphanumeric character by switching the computer
system from the present active pointer to the specified pointer.

60. A computer system having:
a host processor;
a display device;

an operating system that permits applications to be opened and represented on the display
device, produces one or more display pointers on the display device that can be moved about in
the displayed applications, and permits one of the display pointers to be designated an active
pointer; and

at least one pointer control device that controls movement of the display pointers and
that includes a control button that can be actuated on a display feature after a display
pointer is moved to the designated display feature:

wherein the operating system associates each defined. display pointer with a pointer
context comprising a particular application title and location of the display pointer within
that application;

wherein the operating system recalls the pointer context when the user returns to the
active application for which there are one or more previously defined display pointers: and
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to cﬁ—a’n@T'g the pointer controlled by the nouse fromthe current pointer to

the p mmuﬁml n the Switch-To key sequence. For exanple, if a user
i's prmm m ng the default pointer and wi shes to begin
controklifg the ndvabl e pointer identified with the letter ¢, then the user

presses the left "Shift" key followed_ gy the "c" key. In a
particular feature of the novable pointer, attenpting to select an

undefined novahbm 001 ites rméw%@ws&yuésmatemwéaalphmwrw maict@mmhmacaer

not assoc at,ed w rev A aul
50 crcar 08 ol & Biskie ot o oo ETNRIRE° U, 06 Sk

i s, a noviBlassogisitesk display peintes ouém disglagysoepe®iaul t and will be given the

| abel to which the user attenpted to transfer. Thus, when a user attenpts
to switch toa movabl anfoilt@inegPy specifying an |dent|f|cat|on character,
the GU will seé?rgceﬁ ﬁ pon:anter context table 80 for the entry
corresponding to the specified al phanuneric key and, if the QU does not

find such anaewintsr, coptestitaide addressedbrethocilrlammeric nharaxgetf that tihgaiotgined hy thaj s
way, t a uIS@pEra@ﬁ@ ssia;%m B&th rmyaameeapmbmdﬁrtsu@rhna fasiniérylocammry aliged ?ﬁ&h@ﬂﬁhteﬂg
pointer |la at_ have nof e

function, ﬁeéé ‘3‘% I"HS'\}}im %011581" nlt(s e%éh"gf )C[)IF‘&%%GPS%O& (':n n{.heA??g;\)’Y'g{”p P g‘n?l 8ﬁécq’:§ve
poi nt er . Rointemeemtextbe noted that there is no default defining feature for a
‘user who selects an anchored pointer with an undefined | abel. This feature

is not provideglefal tﬁéqué‘m%ow?np?ésg&nﬁé Stobﬂlgadéﬁle sEéclfyX'r&' Qaﬂollr}f.e} sidentlfyms

undesi rabl.e to assgci user, action r
a e presen% ac?‘Qre pom?er to the

pointer. RREPPEIP @rarpter b, 86 teh e e fOFPUL<E svstan from ¢

specified pointer; and

wherein the operating system responds to a user-selected pointer identifying character by
changing the current application and pointer to the application and pointer specified by the
table entry if there is a corresponding table entry for the identifying alphanumeric character,
and creates a pointer context entry for a pointer identifying character if the user atiempts
to switch to the character and there is no [presently defined pointer] display pointer
presently associated with that character.

6l. A computer system as defined in claim 41, further including a graphical user
interface that provides a window operating environment.

62. A computer system as defined in claim 41, further including a plurality of pointer
control devices, each of which can control multiple display pointers.

63. A pointer control system for use in-a computer system having a host processor, a
display device, and an operating system that permits applications to be opened and represented
on the display device, the pointer control system comprising:

display driver means for permitting a computer system user to define and identify
multiple display pointers on the display device that can be moved about in the displayed
applications by a pointer control device and for permitting one of the display pointers to be
designated an active pointer; and '

graphical interface control means for associating each display pointer with a pointer
context comprising a particular application title and location of the display pointer within
that application and recalling the pointer context when the user returns to the active
application for which there are one or more previously defined display pointers.
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act on the part of the user to define an anchored pointer. The
Appenimnmmuw Ijlﬂlf“l inthe Fig. 9 table 102 is associated wi th anchored
poi nt unction is used to add actions to the action |ist of
an anchor &d poihtet. *This feature is provi ded because the actions
associated with the action |list conpri-gg a single

16 key press. It sonetines is desirable to permt nultiple key presses to
be associ at ede t by asinerCivRtrel spbin ke def sl (L xRIPICS, whereinbithe bperibing raktier t o

perm !t d0MGcfaBPiad Bibhd hofiitd LR “§8n o BEnERPERIL] oS RSafibAad a fat o

add key presses t ring an anchored

poi nter didtlerandlaget E’Bq’&é’h‘%éls"@yl!’g@iters‘l"ﬁﬁ)‘ﬂﬂ‘%@gb"%fﬁﬂ‘ rel eases the "Cirl"

65. A pointer control system as defined in claim 64, wherein the operating system
recalls the pointer context when the user returns to the active application for which there
are one or more previously defined display pointers.

66. A pointer control system as defined in claim 63, wherein the graphical interface
control means associates a display pointer with a pointer context by:

determining the application title and pointer location of the application in which the
display pointer is located: and .

storing the application title and pointer location in a pointer context table according
to one of a plurality of pointer identifying keys.

67. A pointer control system as defined in claim 63, wherein the graphical interface
control means permits a pointer control system user to define at least one of the multiple
display pointers to be an anchored pointer that remains fixed in its respective location as
the user opens and closes applications, associates each defined anchored pointer with one or
more user actions in addition to a pointer context, and permits the user to select a defined
anchored pointer such that the associated user action is executed.

68. A pointer control system as defined in claim 67, wherein the system responds to a
user selection of a defined anchored pointer by executing the user action associated with the
anchored pointer.

69. A pointer control system as defined in claim 67, wherein the operating system
associates an anchored pointer by fixing the anchored pointer on a graphical user interface
symbol indicative of the user actions.

70. A pointer control system as defined in claim 69, wherein the user actions executed
- by the system include display pointer button actuations.

71. A pointer control system as defined in claim 67, wherein the system accepts a
user-designated alphanumeric character to define and identify an anchored pointer and displays
the alphanumeric character in close proximity to the assoiated anchored pointer on the display
screen.

72. A pointer control system as defined in claim 71, wherein the graphical interface
control means recalls the display of the identifying alphanumeric character when the user
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keyb d by the al phanuneric identification key, followed by
t he Hm ﬁrﬂ! ﬂmn this way, the user can define a string of actions
for as Tong a ngcessary to performa desired action. The Perform
function permts a user to cause the QU 30 to perform an associ ated
anchored pointer action list. As illusggated in the table entry, an
anchored pointer is perforned by pressing and releasing the right "Shift"
keyboar d jejtns ft8l hbeettvé yapilieat ith pfurnediielr ithers cerat érki eratmbren presiously ideetified

poi nter. . tored poﬁl‘é Jelete Al function specified in the table 102 pernits
a user to 1med at eTy cause the systemto delete all anchored and novabl e
poi nt er-key bindings that were defined during the present invqQgation of the
GUl 30 and pdidnt eh peint¢reeantrioh sydten ps défdnedcin ‘gﬂiﬂb@r rbprein thecsrapdead pintrekace ¢ an

:g{/ggt Vﬁeﬁoﬁﬂﬁi Gl ia@s%%giia[bs‘_’\‘ai G{kplabgmﬁﬁﬂeﬁtﬁrth ke yoohitardi cogiaxtarbe  datbmmining cthb| y
J.cati,on.is . Of) S [ t | hch
t he bi ndi ?fﬁgcaaﬁléphéfee?"gop obﬂ%%rnfoﬁ%ﬁgnpbq ﬁhégfﬁg.nﬁ%pg%f@gtgg% :l@gﬁed{lg@tdrrﬂg\é\?ggt s
aut omat i ctidlevandgloeationnef theidisrdavspointhe nalopgoyith ope oz, IRTg Use 39t1pfd LS}Eeefhsp ay
del et es t kigRoer Tiaakn iafichofied epofxdbmt ér @ whinter bevntpat ctdblevaldressednbyt Khe Udestifyingt s
the GU o lpﬁaﬁﬁnBPfE.téﬁaﬁa&%rQEQH@Hﬂs%%XﬁE&m The GU can recall pointer-key

bi ndi ngs by associating themwth a user log-in identification code. This
feature can be inplenmented on a network systemto save _and recall pointer

bi ndi ngs to atcomhueinter euktol shaten e def ingdoimelyinyéint vharein ther Erapliealt Brerkay

bi ndi ngs tdagol Clindd Pesp6ifda 102 dhettuséin pca Dyt & ident by ingnaphantueeion ebaraatér: by

determining if the specified identifying alphanumeric character relates to an anchored pointer

(. and switching from a current pointer context to the pointer context specified by the

identifying alphanumeric character, and executing any user actions if the identifying
alphanumeric character is associated with an anchored pointer.

75. A pointer control system as defined in claim 74, wherein the graphical interface
control means determines if the character relates to an anchored pointer by checking the
pointer context table associated with the character to determine if it contains an entry

indicating a user action.

76. A pointer control system as defined in claim 63, wherein the system receives an
indicia for each display pointer, with which a pointer is associated and displays the indicia
in close proximity to the associated pointer on the display screen.

71. A pointer control system as defined in claim 63, wherein the system receives a

{ user-designated single alphanumeric character with which a display pointer is associated and

..... displays the alphanumeric character in close proximity to the associated display pointer on
the display screen.

T8 A pointer control system as defined in claim 77, wherein the display of the
identifying alphanumeric character is recalled when the user returns to an application for
which there are one or more previously identified display pointers.

79. A pointer control system as defined in claim 78, wherein the system .associates each
display pointer with a pointer context that comprises the current application title and
pointer location within that application for the associated display pointer.

80. A pointer control system as defined in claim 79, further including:

—_—
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The mﬂt features listed in the table 102 illustrates that
the aul [mam'imm ﬂglbfroma pointer in a first application to a
inter i7n & secomd @ppd i cation if the second application is currently
actlve inthe GU. That is, if a user is controlling a pointer in a first

application, and then presses the |eft3ghift key followed by an
al phanuneric key that identifies a novable pointer in another application,

then the _GUI aVWolidters binfdxt tthisle addrossed W mhkopuititer titkat feine charagipt pulwainkained dy
ggnfj:lglast a%&r&%ﬁ‘ﬁ i }f%oq%f héah? cm}fiﬁbih@ agﬂ'l&ttﬁ)h ti e84 bSiter location are
descri pt qugpdo?og he pomter contexP tab n ggg’m er 1s cMmed. &uer%gy Qs%gcll;{ln@the display

pointer with its pointer context.

81. A pointer control system as defined in claim 80, wherein the graphical interface
control means responds to the user specifying a pointer identifying character by designating
the specified pointer to be the present active pointer.

82. A pointer control system for use in a computer system having a host processor, a
display device, and an operating system that permits applications to be opened and represented
on the display device, the pointer control system comprising: '

¢ - display driver means for permitting a computer system user to define and identify

' multiple display pointers on the display device that can be moved about in the displayed

applications by a pointer control device and for permitting one of the display pointers to be
designated an active pointer; and

graphical interface control means for associating each display pointer with a pointer
context comprising a particular application title and location of the display pointer within
‘that application and recalling the pointer context when the user returns to the active
application for which there are one or more previously created display pointers:

wherein the system receives a user-designated single alphanumeric character with which a
display pointer is associated and displays the alphanumeric character in close proximity to
the associated pointer on the display screen further including:

a pointer context table addressed by the pointer identifying keyboard character and
meintained by the graphical interface control means such that the application title and -
pointer location are added to the pointer context table when a display pointer is defined,
thereby associating the display pointer with its pointer context;

P

wherein the graphical interface control means responds to the user specifying a pointer
identifying character by designating the specified pointer to be the present active pointer:
and

wherein the graphical interface control means responds to a user-selected pointer
identifying character by changing the current application and pointer to the application and
pointer specified by the table entry if there is a corresponding table entry for the pointer
identifying character and creates a pointer context entry for a pointer identifying character
if the user attempts to switch to the character and there is no display pointer presently

associated with that character.
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| fpl ementations that illustrate particular applications. For
exanpl e“m"ﬂﬂm ﬂﬂ“!”ﬂﬁ“ln the art will recognize that, with nmost graphi cal
user in pl aci ng a pointer above a programicon and

pr essi ng*thce "‘Enfler® blitton on the keyboard, or clicking the | eft nouse
button twice, will launch the program-ggsociated with the icon. If a user

wants to define an anchored pointer to | aunch a program the user can pl ace
the default pointer on a programicon, press the Control key to initiate

the defi nitig} fﬁ%ﬁ@é&{ co%lgﬁ @&éﬂ?& degma&%nfclb%m%ts,phﬁmmﬁdlsdik@x ghyshithi adert he

|
pointer wll Ta re enced,. and then press the "Enter" button on the
keyboard.‘“ﬁﬁf%"estgﬂu‘é'ﬂ%‘éeso? "WB‘V’ ??F@gg'?r?a‘”\f\? Myl ace data corresponding to a
press of the "Enter" button into the action colum of the table 102. When
the user wantgg thepdater WntpHlessteaths dehied SR claih BB YurtheSincladinba Hapbitarof

right shift ke rel eases it, t : . i tykng al phanuneric
key. The wteﬁédnﬁffﬁodﬁgﬁsbaﬁa?hyoﬁ%q% %@ggﬁ\{rﬁzﬁggﬂ%ﬁl#%% fr?}a%‘.%on, i ncl udi ng
the location of the anchored pointer, and thereby causes the associ ated

program | aung$ t & mthediof providing m ipbe diablay @binters Her asomwutensystan haviingaa host

Pr ogr am by DLESS b1 TRAS SaPht 1R bt dobntf bfrol Qiibd At (P b BRLDAEL wRer
t he program 1 con. r|,n? t ﬁ efLnition Eﬁgésye {hls mulg.rgﬁﬁgre an, agtion
of pressih@iPhE meitee ihlcesA Bictesiger 4 bipature 10, 4D, 2Py 1@ AF*ESH

pressi ng desiznsted Beature, 'tk mdthodloonpriginethei stepstdfe i denti fyi ng al phanuneric
key, followed by another press of the nouse button. This sequence of

keystrokes pl ar?e?msltgﬁé 3 SRDlt&® %g')sqgri' Urt & 4¥¥90d 8P Sdentify miltiple anchored display
( pointers that remain fixed in their respective locations as the user opens and closes

applications;
associating each anchored pointer with one or more user actions; and

permitting the computer system user to select an anchored pointer such that the user
actions associated with the selected anchored pointer are executed.

86. A method as defined in claim 85, wherein the step of associating includes fixing
the anchored pointer on a graphical user interface symbol indicative of the user action.

87. A method as defined in claim 86, wherein the user actions include display pointer
button actuations.

1 ' 88. A method as defined in claim 85, wherein the step of permitting a user to def ine_ an
anchored pointer comprises:

identifying the anchored pointer with a single alphanumeric character: and

displaying the alphanumeric character in close proximity to the associated anchored
pointer on the display screen.

89. A method as defined in claim 83, vherein the display of the identifying
alphanumeric character is recalled when the user returns to an application for which there are
" one or more previously identified anchored pointers. '

90. A method as defined in claim 89, whe_rein the step of associating an anchored

pointer with a pointer context comprises the steps of: . .
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but | e action table. In this way, when the user recalls or
sel ﬂ'{i“li@ﬁﬁﬂﬁi pointer, the appropriate data is retrieved fromthe
act i st Sscxecuted. This permts a user to |aunch desired

application prograns using the anchored pointers. A further

understanding of the nmultiple pointers3gnd anchored pointers can be gai ned
with reference to the display w ndow representations of Figs. 10-13. Figs.
10 and 11 r elgtbmiding theeapp Hdtichhort ddcurbntntit lecand @bintdrelocatlidni 43l whighothetdefised Fi g.

10 is a represe ' he program w ndow 50 with a workspace 64 in
whi ch thea%&lo?e?t&g%%} ?ggé Itglt’ll \%’dndow 66 is located and in which the second

and third application windows illustrated in Fig. 6 have been reduced to
the size of rsteginrthevtitlecadspoliidr 1dd6ion Bf ghe srichored paintesi @dongovith pre @Upore an

switch OpREALLGAS, SR af FRkteR chitedt! bR addrRbddridihe Cidet ey ingadl plasumekid echaracter

active poc;fnéhgrahchored pointer.

91. A method as defined in claim 90, further including the steps of:

permitting the user to switch from a current pointer context to a different pointer
context by specifying a pointer identifying alphanumeric character:

determining if the specified identifying alphanumeric character relates to an anchored
{ pointer: and

executing any user actions if the identifying alphanumeric character is associated with
an anchored pointer.

92. A method as defined in claim 91, wherein the step of determining if a character
relates to an anchored pointer comprises checking the pointer context table associated with
the character to determine if it contains an entry indicating a user action.

This Sheet Has Been Reilaced

NI




In Fig. 10, either one of the default pointer 71, the novable pointer 72 in
t he program wor kspace 64, or the novable pointer 74 labelled sb" in'the
first application workspace 88 can be designated the active pointer,

meani ng that user novenent of the display nouse 24 (Fig. 1) causes novenent
of the active pointer on the display 22. Using the switch to function of

the GUI 30, the user d "d" located
in the workspace 92 o e W Wmﬁﬁngkwwﬁm Because .
the third application wi ndoO GRAPHICAICUSER INTERFACES to the size of an
icon 106 in Fig. 10, when the user swtches to the "d" novabl e pointer, the
GQUJ finds the "d" pointer definition (including its |location) in the

poi nter context table 80 Lon windowto its full
size 70, and transfers the mﬂﬁmmq&mfbel ng control |l ed by
the user) to the "d" pointer 78. The display 22 then appears as depicted in
Fig. 11. Figs. 12 and 13 illustrate the feature of perform ng an
anchor ed poi nt e poiktegsystein provides mﬂﬁqﬂedispldycpomérs&lﬂcpnbgtmedimd@dﬁﬁﬁew th

the first, second,” and thir p cation w ndows 66, 68, 70 illustrated in
Fig. 6 haWyriCommester s Skch §§°PeP‘P'BWFd§>ﬁ§S°E@H= d with a pariculag application japd As

i1 Tustr at qgkalifn idin £ appliBatioh! 9 v Rhh fRbH FRpRARAPikRS HdSo1RG 1B0GHRE 6§

selecting a pointer identifier. One or more of the pointers can be defined as anchored

pointers, which are associated with one or more user actions: The user actions can comprise
a variety of functions, including mouse button clicks. In this way, a user can define anchored
pointers and carry out a string of user actions by selecting the identifying character of an
anchored pointer.

-
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pointer 94 | abelled "e" placed on the sizing icon 96 of the window Fig. 13
illustrates the result of the user performng the "e" anchored pointer from
the display of Fig. 12. The anchored poi-nter "e" in Fig. 6 has a user
action corresponding to two button clicks or a press of the "Enter” button
on the keyboard. As known to those skilled in the art, because the anchored
pointer 94 is placed approximtely on the sizing icon of the first
application wi ndow, the action will cause the display w ndow of the
application to becone enlarged. In particular, when the user specifies the
"e" anchored pointer, the GJ 30 finds the pointer in the pointer context
table 80, finds the action list 100, and executes the specified action. In
this way, the first application windowis expanded to the size depicted in
Fig. 13. Thus, Fig. 13 shows the second application windowin its enl arged
condition after the user has selected the fnchored pointer "e" fromthe
display illustrated in Fig. 12. The~ preferred enbodi nent descri bed
above has been illustrated with respect to a wi ndow operating environnent.
It should be understood, however, that the multiple pointers provided by

t he present invention also can be provided in the context of a non-w ndow
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19 operating environnment. Although the basic operation of the pointers
woul d" renmain the same, sone details would be nodified. For exanple, the
poi nter context table would not include w ndow identification i'nformation,

as descri bed above. Those skilled in the art will readily understand the
addi tional departures fromthe illustrated enbodi nent that would be
necessary in a non-w ndow operating environnent, and therefore further

detail ed explanation is not necessary. Fig. 14 is a flow diagram
that represents the processing of keyboard input by the systemillustrated
in Fig. 1. The processing begins at the flow di agram box nunbered 202 when
the systemrecei ves keyboard action froma system hook i nput. Those skilled
inthe art will recognize that a system hook input is used by a graphical
user interface to provide user keyboard keystrokes or npuse input novenents
to a requesting process or application and

/fz 34 36
KEYBOARD MOUSE(} DISP =
BUFFER BUFFER DRﬂhﬁJ
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then to pass the input along to a next requesting process or application.
After the user input is obtained at the box nunbered 202, processing of the
i nput begins at the flow di agram box nunbered 204, where the system
determnes if the input was for a Define or Append action with respect to
an anchored pointer (see Fig. 9 and the acconpanying text). If the
user keyboard action was for an anchored pointer Define, Define with

Repl ace, or Append, an affirmative outcone at box 204, then processing
proceeds with the flow di agram box nunbered 206.. At box 206, the system

del etes the pointer context table entry corresponding to the anchored
pointer if the Replace and Define functions exist. The systemthen captures
the follow ng action, whether it is a keystroke or nouse click. Finally,
the system stores and/ or appends the actidn and poi nter context into the
poi nter context table. Processing then proceeds at the flow di agram box
nunbered 208, where the system renoves the user input fromthe keyboard

i nput queue (the system hook input). That is, the user keyboard pointer
control input itself is renoved so it is not processed by other processes
or applications requesting the system hook input. Thus, in the case of the
Perform function, only stacked data will remain in the gpput queue.
Processi ng then ppggeeds at the flow di agram box nunbered 210, where the
syst em passes the k%gboard i nput to the next process Dﬁﬁuesting the system

hook i nput.
S8 54 56 j
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20 Continuing with processing of the keyboard input, if the input
was .not an anchored pointer Define, Define/Replace, or Append, action at

t he box nunbered 204, then processing. resunes at the flow di agram box
nunbered 212, where the system checks to determine if the input was for a
Defi ne Movabl e Pointer action. If the input was, then processing proceeds
at the flow di agram box nunbered 214. At the box nunbered 214, the system
determines if the Replace and Definition functions exist and, if so, .

del etes the pointer context table entry after switching the system default
pointer to redefine the active pointer. Next, the system stores the
current pointer context into the pointer context table and switches to the
new

4
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poi nter as described in the Switch To function. Processing then proceeds to
the fl ow diagram box nunbered 208 for further system hook i nput

processi ng, as described above. . If the keyboard input was neither an
anchored poi nter Define/ Append function nor a Define Mvabl e Pointer
function, then at the flow di agram box nunbered 216 the system checks to
see if the input was for a Delete action. If the input was for a Delete
action, then at the flow di agram box nunbered 218 the system switches to

t he systen1defau|t pointer if the Delete action was on the current novabl e
poi nter. The systemthen del etes the pointer structure fromthe pointer
context table. Again, user input processing then resunes at the flow

di agram box nunbered 208. .If the check for a Delete action at box
216 was negative, then at the rom1diagr391box nunbered 220 the system
checks to determne if the keyboard inputd was for a Delete Al action. If
it was, then at the flow diagram box nunbered 222 the systemswi tches to
the system default pointer and deletes all novable pointer structures.

Processing then resunes ap—i-he f!vm:éiagﬁanhbej nunber ed 208. Next ,
the system checks to detefm et he keyboald Ji nput was for a Perform
action at the box nunbereg 2 gncd | i f° |t wag? [t hen at box 226 the system
stacks the stored action {|nt re—keyboararpptAt er buffer for
interpretation, in accordagp M tih fonventi ohall graphical user interface
keyboar d/ mouse i nterrupt bm:qiés;i @d S.y§t.em ogqcessi ng. resunes with the
fl ow i< -
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di agram box nunbere
pointer-related fun
nunbered 228, is fo
poi nter control

I nput was received,
system hook i nput
input is for a Swit
- di agram box nunbere

d 208, as descri bed above. The last multiple
ction to be checked, represented by the conditional
r the keyboard input to be a Switch To action. If no
21
a negative outcone at box 228, then processing of the
proceeds at the box nunbered 208. If the system hook
ch To action, then processing proceeds with the flow
d 230, where the systemfirst updates the position and

box

context information for the current display pointer, renoves the
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di stingui shing characteristic of the active pointer described above (such
as renoving the highlighting of the pointer or reducing the size of the
poi nter to equal those of other inactive pointers), and then highlights

t he new pointer or otherwi se renders it distinctive, as described above.
The systemthen brings the window for the associated application to the
front of the display screen, which is commonly referred to as having the
QU focus on the associated application. Processing then resunes with the
fl ow di agram box nunbered 208, as described above. The conput er
systemillustrated in Fig. 1 and described above provides a conveni ent
nmeans for defining and controlling nmultiple display pointers with a single
poi nting device. It also can be advantageous to control nultiple pointers
with nultiple pointing devices. Fig. 15 ijlustrates a conputer system 302
havi ng sone conponents in conmmon with the systemillustrated in Fig. 1.
These conmon conponents have common reference nunerals shared with Fig. 1.
Thus, the Fig. 15 systemincludes a first display pointer control device
24, but also includes a second display pointer control device 304 and
associ ated second device driver 306. In this way, the system 302 permts a
user to define multiple pointers that are associated with the first

poi nting control device 24 or the.second device 304, or to share pointers
bet ween the two pointing control devices. Those skilled in the art
will readily understand that the pointer context table for the

221

- Program
File Edit View Uptions Help

FIG. 7



mul tiple pointer control device system 302 of Fig. 15 would include
additional information as conpared with the pointer context table 80

descri bed above for the single pointing device system In particular, the
mul tiple pointer context table would include information specifying the

i ndi vi dual pointer control device that "owned" the pointer. In this way,
only the pointer control device identified as owning a particul ar pointer
could be used to nove that pointer. As noted, nore than one pointer control
device could be identified as owning particular pointers, if desired.

22 '
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The present invention has been described above in ternms of a presently
preferred enmbodi nent so that an understanding of the present invention can
be conveyed. There are, however, nany configurations for conputer display

poi nter systenms not specifically described herein but with which the
invention is applicable. The present invention should therefore not

present ir
be seen as limted to the particul ar enbodi nent described herein, but
rather, it should be understood that the present invention has w de
applicability with respect to pointer systens generally. Al nodifications,
vari ations, or equivalent arrangenents that- are within the scope of the
attached clalns shoul d therefore be considered to be within the scope of

the i nventi on.
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- 23- _ CLAI Ms: 1. A nmet hod of providing nultiple display
oointers for a conputer system having a host processor, a disp]ay device,
and at | east one pointer control device that can be actuated when a display
pointer is |ocated on a designated display feature in an application, the

met hod conprising the steps of: permtting a conputer systemuser to
define and identify nultiple display pointers that all can be controlled by
t he user through the display device; permtting the conmputer system

user to designate a currently active display pointer fromanong the

mul tiple display pointers such that noving the pointer control device
causes novenent of only the active display pointer; and permtting
the conputer systemuser to designate a different one of the nmultiple

di splay pointers as the active display paggter.
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2. A nethod as defined in claim1, further conprising the step of:

associ ating each display pointer with a pointer context that conprises the

current application title and pointer location within that application for

t he associ ated display pointer. _ 3. A nmethod as defined in claim 2,
further including the steps of: permtting the user to recall the

poi nter context of a multiple display pointer when the user returns to the

application for which there are one or nore previously defined pointers.

4, A nmethod as defined in claim3, wherein the step of associating a

di splay pointer with a pointer context conprises the steps of:

determ ning the application title and pointer |ocation at which the display
pointer is |ocated;

11

) 72

-221 /

58 5/ , 56 . / 60
N ¢ C N
- N “~Program - [ |
rile tdit View Uptions Heip / /
-] __APP e
e6—1 | et @*ion;Helg}\‘g" ‘
T wb wra
50— - %
| / 88
- 4 ' o
92 — 94, | 52
104
\ : APP 3 [
/“R File Edit Options Helo
d¥ 92
// -
71 ( APP.2 {\, T
64 78 70)



storing the title and pointer location in a Pointer context table according
to an al phanuneric character that is displayed in close Proximty to t he #%4E

di splay Pointer and thereby identifies the display pointer. 5. A
met hod as defined in claim?2, further including the steps of:
- 24- permtting a conmputer systemuser to define at |east one of the

multiple display pointers to be an anchored pointer that remains fixed in
its respective |ocation as the user opens and closes applications;
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associ ating each anchored pointer with one or nore user actions, in

addition to a pointer context; and permtting the user, to select an
anchored pointer such that the user actions associated wth the selected
anchored pointer are executed. 6. A nmethod as defined in ctaimb5,
wherein the step of associating includes fixing the anchored pointer on a
graphi cal user interface synbol indicative of the user action. 7.

‘A nethod as defined in claim®6, wherein the user actions include display
poi nter button actions. 8. A nmethod as defined in claimb5,

wherein the step of permtting a user to define an anchored pointer

conpri ses: - identifying the anchored pointer with a single

al phanuneri c character; and
' 13
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di spl ayi ng the al phanuneric character in close proximty to the associ ated
anchored pointer on the display screen. 9. A nmethod ag defined in
claim8, wherein the display of the identifying al phanumeric character is
recal |l ed when the user returns to an application for which there are one or
nore previously identified anchored pointers. 10. A net hod as
defined in claim9, wherein the step of associating a display pointer with
a pointer context.conprises the steps of: determ ning the application
or docunent title and pointer |ocation adté4which the display pointer is

| ocat ed; and storing the title and pointer-|location of the display
poi nter, al ' I user actions if the dirggl.al4pointer is an
anchor ed poiﬁ?érkeYhoaréopﬁﬂéwl ont ext table addressed by the identifying
al phanunerijc trvam asystemf hidwod df spl ay pointer. 11. A nethod as
defined injclai m10ingutrther i ig@p t he steps of:

206
204 Y

It Replace and Define actions exist,delete
the entry in the pointer context table,
Capture the following action, whether
it be a keystroke or a mouse ctick.
Store/Append the action and pointer
context into the pointer context table.

No 22—~

If Replace and Define actions exist,delete
the table entry after switching tothe systerrT
default pointer and re-define the active
pointer. Store current pointer context,
including position. Switch to new peinter as
described in Switch To action, below.

216 No 218 —

If action is on current movable pointer
switch to system default pointer.
Oelete the pointer from the

pointer context table.

290 No 222 ——\

YES | Switch to the system default pointer.
Delete all movable pointers from
pointer context table.

Is this a
Define, Define/Replace;
or Append Anchored
Pointer action?

YES
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Is this a
Oefine Movable
ointer action?

YES

Is this a YES

Delete action?

Delete All action?

No

224 , 226'—_\

Is this a YES [stack stored action into
Perform action? Keyboard/Mouse buffer.

- 230 '\

Update position and context
YES | information for current pointer.
Remove distinction from active pointer.
Add distinction to new active pointer.
210 Focus on assoclated application.

208 —~,
Remove user "input from
keyboard input queue,

228

witch To action?

No /
Pass user keyboard

input to next systemjee——
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permtting the user to switch froma current pointer context to a different
poi nter context by specifying a pointer identifying al phanunerjc chracter;
- 25- determining if the specified identifying al phanuneric
character relates to an anchored pointer; and

FIG. 15
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3 - o
exgcuting any user actions if the ideﬁfifjing al phanuneric char act er g4~ e
associ ated with an anchored pointer. 12. A met hod as defined in
claim1l, wherein the step of determning if the character relates to an
anchored pointer conprises checking the pointer context table associated
with the character to determne if it pontagns an entry indicating a user
I

action. 13. A nethod as defined in claiml, wherein the step of
permtting a user to define and identify multiple display pointers further
conprises identifyi ng MULTIPLE PISPhAYNPOINTERS FOR fCOMRUTER ci a.

14. A nethod as defined in cI ai m 13 W elmgﬁ&of permtting a
user to define and identi fy %@ rther conprises the
st eps of: identifying a di spl ay pointer with a single al phanuneric
character; and di spl ayi ng the al phanuneric character in close

proxinmty to the identifi edBAGKRGROYNDNOS THE INVENTEOMY screen.

1. Field of the Inveition
This invention relates generally to graphical user interfaces and, more particularly, to

control of computer activities with graphical user interface pointing devices.

2. Description of the Related Art

The interactive computer system operating environment, such as encountered by users
of personal computers and the like, is characterized by increasing ease of operation and
convenience. An important contribution to making the operation of such computers easier
and more convenient is the graphical user interface (GUI). A GUI provides a computer
interface that is visually oriented and includes a variety of graphical artifacts displayed on a
computer display that make the operation of the computer more intuitive and thereby can
increase the efficiency of the user.

A GUI operating system enables a user, for example, to move a computer display
pointer by using a GUI pointing device such as a display mouse or track ball that is attached
to the computer. Generating a control input by moving the mouse across a desktop or rolling
the track ball in its cradle moves the pointer across the display in the same direction of
movement, according to a response function of the pointing device. The relationship between
pointing device control input and pointer response on the display screen is intuitive. Most
GUI systems permit muitiple programs to be represented simultaneously on the computer
display as different display windows. The boundaries of the windows can be adjusted or can
be reduced to an icon representation. To activate a program, or to re-enter it, a user targets
the display pointer within the desired program window or targets the display icon representing

‘the program and pfcsses a button of the display mouse or track ball device. Pressing the

button, also referred to as "clicking"” it, activates or re-enters the program. To activate a
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15.; A nethod as defined in claimi14, wherein the display of the dentifying
-al phanuneric character is recalled when the user returns to an application
for which there are one or nore previously identified display pointers.

16. A nethod as defined in claim15, further conprising the step of:

associ ating each display pointer with a pointer context that conprises the
current application title and pointer |ocati2on within that application for

t he associ ated di splay pointer. 17. A nmethod as defined in claim
16, wher eiprogfam sfithputothe GUN G Gder Rgoud dedlite YRy thecnante bf \ah texecutshde Ifil€ bnd
context conprises the steps of: determning the application title and

poi nt er | ocRIEVigR ito thmpparatingsysiesy| knythisowvan, dhe keysirokes regdedy prjactivate or se-gnteng

the appl | oaf | @Bl blet RiaBE 0P hHead 6ALLG Tedilbed BN He ERBHEM cakBPhSd more
convenient to use. Pointing to a desired activity is highly intuitive and therefore makes
learning the operation of the computer easier and more convenient.

Additional improvements to program interacton through graphical user interface
display pointer control are rapidly being achieved. For example, IBM Corporation has
introduced a display pointer control feature called “TrackPoint II" that includes a small,
substantially rigid joystick-t}"pé actuator placed.approxim_atcly in the center of an otherwise
conventional computer keyboard. The "TrackPoint II" control actuator is placed
approximately in the middle of the keyboard, between the hands of a typist at the home
position, and is sufficiently short so it does not interfere with normal typing on the keyboard.
A computer user can apply lateral forces to the control actuator to move the pointer around
on the computer display, rather than using a display mouse. The keyboard provided with the
“TrackPoint II" feature preferably includes buttons that duplicate the function of the display
mouse buttons. In thié way, the user’s hands do not need to leave the keyboard to control
the display pointer. This feature is especially desirable in a portable computer, known as a

laptop or notebook computer, having a graphical user interface, where it can be inconvenient

or difficult to conmect a mouse or track ball to the computer to contro! display pointer
movement. The IBM Corporation notebook computer called "ThinkPad 750", for example,
includes a "TrackPoint II" control actuator. -

On occasion, it can be advantageous to have control of more than one display pointer
because, as noted above, graphical user interfaces permit multiple programs, or windows, to
be active and displayed at the same time and it could be useful to have a different pointer for
different windows. In addition, even within a single window there will likely be features or
artifacts with which it might be advantageous to place a pointer that remains even after the
user exits that window. Thus, multiple pointers would provide place markers that would be

recalled when the user returns to the window.
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by the identifying al phanunmeric char acfer of the di spl ay pointer.

-26-
step of:

18. A nethod as defined in claim17, further including the
switching froma pointer |ocation of a present pointer

context to a pointer location of a different pointer context specified by
the identifying al phanunmeric character. 3 19. A net hod as defined
Iin claim18, wherein the step of switching to a different

It is known to provide a computer workstation for computer aided design (CAD) with
both a movable pointer that is controlled by a display mouse and a movable cursor that can
be moved across a display window with a tablet device. Although such a CAD workstation
system provides a pointer and a cursor that can be controlled independently, the system does
not provide desired flexibility in that the pointer responds only to ﬁe display mouse and the
cursor responds only to the tablet. In addition, the cursor typically is limited to movement
about designated windows and cannof be moved across the entire display screen. Finally, it
typically is not possible to use additional pointers or cursors other than the two provided by
the workstation configuration.

It would be advantageous to permxt greater exploitation of the operating ease and
efﬁcicﬁcy obtained through the GUI environment by providing multiple pointers. For
computers that do not support 2 GUI operating environment, it still would be advantageous
to have the use of multiple pointers that can be created and manipulated by the computer user.
Such multiple pointers could be used as place markers within a single text file. For the
typical personal computer system, it could be possible to attach multiple pointing devices, but
they still would control only the single pointer provided by most operating systems. In
addition, only a limited number Qf pointing devices can be attached, due to the limited
number of device hardware serial ports- that are a;/ailable. Fbr example, most personal
computers are capable of accommodating, at most, two display devices. Fina_lly, it would be
preferable to minimize the amount of additional equipment and hardware modification
necessary to the personal computer design to provide multiple pointers.

From the discussion above, it shc;uld be apparent that there is.a need for a pt;inter
system for computers such that multiple display pointers can be created, manipulated, and
easily distinguished from each other. Such a pointer system would permit easier and more
convenient control of operations without being constrained by the limitations of hardware

ports and desktop space. The present invention satisfies this need.
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poi nter context includes the steps of: determning if the
specified identifying al phanuneric character contains a corresponding entry
in the pointer context table; changi ng the current active pointer to
the display pointer specified by the table entry if there is a
corresponding table entry for the identifyf#ng al phanureric character; and
creating a table entry for the identifying al phanuneric character if there
is no table entry, the tabl e SINVIMARY OFsPHIEIINYENTHON current pointer

| ocati on. 20. A method as defined in claim1l1, further including
the step of providing a wi ndow operating environnent that supports the

mul ti pl e point er[ﬁl;a(c)cfordance . | g}ﬁ p@ﬁt%&gbbg;&wg} %gfylfb{- Rl @nejutdrokiREl a

di spl ay pointers a grap at provides a w ndow
operating euiitngndeeite provides araMitlerdispyst pointeay ity @nhios creredcangslabslled by a
di spl ay device, and at |east one pointer_contrql actuator haying.a pointer
but t on’ t hatcomprep aisercuahthal el potnter waing Fropsitted Wikn PORAEY oﬁ?f"%‘e context
desi gnat ed cgh%ﬁlsi% afa‘?s%tlgyr secrci:erz]x l%cr:]ation, even when the user changes the display, until the user
deletes the pointer. The pointers are preferably labelled by a user with a single alphanumeric
character of the keyboard, which is displayed in close proximity to the associated pointer on
the display screen. The label quickly distinguishes each pointer and permits affirmative
designation and recall of desired pointers. In this way, a user can define, ident%fy, and
manipulate a number of display pointers, thereby increasing ease and convenience of
computer operation. Different computer functions can be easily selected without moving the
display pointer. In another aspect of the invention, a user can define anchored pointers that
remain fixed in a specific location of an application or document as the display is changed
and that can be associated with user actions, such as selection actions that otherwise would
require "clicking” a pointing device button.
The pointer system can be implemented in a variety of operating systems with both
window applications and non-window applications. In a computer system that operates with
a graphical user interface environment operating system that supports multiple windows, the
pointer system in accordance with the present invention permits a user to select an anchored
| pointer in one GUI window from an active pointer location in another GUI window, such that
the GUI window is closed, operation is moved to the anchored pointer destination, and the
user actions associated with the anchored pointer are performed. In this way, relatively
complicated and involved actions, such as program launch commands, editing commands, or
other executable routines, can be defined and then initiated from anywhere within the
computer operating system.
In accordance with the invention, multiple display pointers can be manipulated and

easily distinguished as a user moves from document to document or window to window so

that easier and more convenient control of operations through multiple documents and

s the rep\acement shee
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active wi ndow to execute the designated feature, the nethod conprising the
steps of: permtting a conputer systemuser to define and identify
at | east one anchored pointer that remains fixed in its respective w ndow

| ocation as the user opens and cl oses applicati on wi ndows;

associ ating one or nore user actions wi'th each anchored pointer; and
permtting the conputer systemuser to select an anchored pointer such that
t he host processor executes the user actiofs associated with the sel ected
anchored pointer. as.defined in claim 2 further

el i g ¢ MBS 3% Possbis witeys e oD, LRBHIGER Uk o BB iRt

ocat | on wi FHERahfaRs SRTHaNLIE GRS (5 RAblUbl A ) L Rel tn S piple

further inchutiored golifters c@pbe défined and selected to reduce the aumber of operations required
for a user to execute repetitive tasks. -

Other features and advantages of the present invention should be apparent from the

| following descripton of the preferred embodiment, which illustrates, by way of example, the

principies of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a block diagram of a computer system constructed in accordance with the
present invention. _

Fig. 2 is a block diagram showing the graphical user interface and other components
of the system illustrated in Fig. 1. .

Fig. 3 and Fig. 4 are display representations illustrating multiple pointers of the system
illustrated in Fig. 1.

Fig. 5 is a representation of data structures used in the computer system illustrated in
Fig. 1.

Figs. 6 and 7 are display representations illuswrating movable and anchored pointers
of the system illustrated in Fig. 1.

Fig. 8 is a representation of a data structure used in the computer system i llustrated
in Fig. 1.

Fig. 9 is a table illustrating the actions that can be performed with the graptucai user

" interface illustrated in Fig. 2.

Figs. 10 and 11 are display representations illustrating implementation of the movable
pointers of the system illustrated in Fig. 1.

Figs. 12 and 13 are display representations illustrating implementation of the anchored

pointers in the system illustrated in Fig. 1.
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-27- permtting a conmputer systemuser to define and identify

mul tiple display pointers that all can be controlled by the user through
t he poi nter control device; permtting the user to designate a
currently active display pointer fromanong the nultiple display pointers
such that noving the pointer control deviée causes novenent of only the
active displ ay Epi nter; and permtti ngﬂt he user to desi cnat.? a )
different one ofig Hé ina flow diagrasyrepyessating dic prascssing gk the, &ysAm dilusirated in
poi nter. Fig. 1

Fig. 15 is a block diagram of a computer system constructed in accordance with an

alternative embodiment of the present invention that supports multiple poiming devices.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 is a block diagram of a computer system 10 constructed in accordance with the
present invention. The computer system includes a host processor 12 that stores data in an
oﬁerating random access memory 14 and peripheral data storage 16. Computer system'
processing and communication wuh a computer user is initiated through a keyboard 18, which
interfaces to the host processor via a keyboard interface 20. A display device 22, such as a
video terminal, displays computer output and system operations. Manipulation of display
objects takes place by using a display mouse device 24 that is connected to the host processor
via 2 mouse interface 26. In the preferred embodiment, the computer system 10 includes an
operating system with a graphical user interface (GUI) that provides a window operating
environment, which is well-known to those skilled in the art and requires no further
explanation. The GUI program instructions reside in the operating memory 14 and the data
storage 16. It should be understood, however, that the present invention has equal application
to non-window operating environments, including what are commonly referred to as DOS
systems or DOS applications for personal computers.

The host processor 12 can comprise any one of many platforms, including the TBM
Corporation PS/2® personal computers, RS/6000 workstations, and the like. The peripheral
data storage 16 comprises direct access storage devices such as hard disk dri\(cs and floppy
disk drives. The display mouse device 24 can be substituted with other devices that provide
the same function and control, such as a track ball or joystick (not illustrated), which are
well-known to those skiilgd in the art and require no further'explanation. Thus, references

to the display mouse will be understood to include alternative devices such as track ball and
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24. A nmethod as defined in claim23, wherein the display of the
|dent|fy|ng al phanuneric character is recalled when the user returns to a
cl osed wi ndow having one or nore previously identified anchored pointers.
25. A nethod as defined in claim22, further conprising the stepof:

associ ating each display pointer with a pointer context that conprises the
.current application title and pointer IocatZ?n within that application for
t he associ ated di splay pointer. nmet hod as defined in claim?25,
further i ncjuydiiakg:mtrellss ebikcivisc, referenqes torirtause uttdns and ether mause ftamureswill be

PPl i cat | onuAdsae @riBEes Bl RechaRRBR Gor, ik S PYEUR R0 S g e,
poi nters. r?g ;&9@; R peRufg thAthrhdo LA AhE G 30MPEEG T i enptd it
associating includes TiIxin

in the host processor 12 and operating memory 14 illustrated in Fig. 1, but is represented as
a separate block in Fig. 2 to emphasize that its function is to provide an interface between
the computer user and the processor. The GUIT 30 receives keyboard input from a keyboard
buffer 32 and receives display mouse input (or track ball or joystick input) from a mouse
buffer 34. As known to those skilled in the art, keystrokes and display device input can be
stored in the respective buffers until the host processor is ready for the input. As the GUI
receives such input information and the host processor carries out requisite processing, the
GUI maintains the display on the dispiay device 22 via a display driver 36. The GUI uses
the window operating environment to support a plurality of application programs 38. As
described further below, the GUI 30 of the present invention supports multiple display
pointers thirough a pointer control interface 40 and a pointer context table 42.

Fig. 3 is a representation of a display image that illustrates the window operating
environment supportcd'by the GUT 30 of thé preferred embodiment, as displayed on the video
terminal 22. Those skilled in the art will appreciate that the GUI provides a multi-level
operating environment in which multiple application programs and documents, or windows,
can be active at the same time. The Fig. 3 representation comprises a system management
program display window 50 having a window frame 52 and a title bar 54. The title bar
includes a title 56, a menu icon 58, and a window sizing icon 60. Beneath the title bag is a
menu bar 62 showing drop-down menu selections entitled "File", "Edit", "View", "Options”,
and "Help". Those skilled in the art will recognize that these display window elements are
generated by the GUIL.

Within the program display window 50 is displayéd a window working space 64.
Displayed within the window working space are further windows 66, 68, 70 that correspond
to application programs that have been activated, or launched, by a system user. Each of the
application windows therefore includes a window menu icon, a window title bar, and a

window sizing icon similar to those described above for the program window. A
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t he anchored pointer on a graphical user interface synbol indicative of the-
user actions. 28. A nethod as defined in claim27, wherein the user
actions include display pointer button actuations. 29. A nmet hod as
defined in claim 21, wherein the step of permtting a user to define and

I dentify an anchored pointer conprises: I dentifying the anchored
pointer with a single al phanuneric charact&r; and di spl ayi ng the

al phanuneric character in close proximty to the assocjated anchored

poi nt er on conw¥engiosal, defaylsdisplay pointer 71 is shown in the working space 64 of the program

window 50. Other display pointers, which are labelled, also are illustrated in Fig. 3. For
example, the working space of the program window 50 includes a movable pointer 72
identified with the character “a" located adjacent the pointer. The first application window
66 includes a movable pointer 74 identified with the letter "b" adjacent the pointer. The
second application window 68 includes a movable pointer 76 identified by the letter "c"
adjacent the pointer. Finally, the third application window 70 includes a movable pointer 78
identified with the letter “d" located adjacent the pointer.

The active pointer 71 is readily distinguished from the other pointers because the GUI
30 displays the active pointer in a distinctive maoner. For example, in the preferred
embodiment, the active pointer is larger than the other illustrated pointers. The window
containing the active pointer is called the focus window. In the preferred embodiment, a
single display mouse is used to move the pointers. Therefore, when the mouse is moved, the
active pointer in the focus window is the only pointer that moves. |

A user of the computer system 10 can control movement of the various pointers using
the mouse display device 24. In the prefe&ed embodiment, the pointers are implemented in
a GUI window environment and comtinue to exist outside of the particular application
windows in which they were first defined. Thus, just as the default (unlabelled) pointer 71
can be moved across the entire display screen 22, from application window to application
window, the other pointers also can be moved outside of the frame boundary of their
respective defining application window to other windows. Alternatively, the movable poigters
can be implemented such that they do not exist outside of the application window in which
they were first defined. If such is the case, then a movable pointer will come to 2 stop when
it reaches the boundary of its respective window frame even if the user continues to move the
controlling display mouse further across the workspace. ——

The multiple pointers 72-78 can be identified and labelled in 2 variety of ways. In
the preferred embodiment, the identification is by means of an alphanumeric character -
selected from among the keys of the keyboard 18. Restricting the identification to
alphanumeric keys reduces the confusion that might otherwise result from using special keys
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30.. A nmethod as defined in claim?29, wherein the display of the

I denti fying al phanuneric character is recalled when the user returns to
an active wi ndow or to an application for which there are one or nore
previously identified anchored pointers. 31. A net hod as defined
in claim30, wherein the step X associating an anchored pointer with a

poi nter context conprises the steps of: determ ning the window title
and pointer |ocation of the window in mhigh t he anchored pointer is
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potnter. the respective pointer, as illustrated in Fig. 3, and maintains its relative position as the pointer
is moved about the window. Those skilled in the art, however, will recognize that alternative
schemes can be used. For example, Fig. 4 illustrates an embodiment in which the identifying
character is placed on top of the tail of the pointer. Again, this configuration is maintained
as the pointer is moved about the window. _

In the preferred embodiment, the GUT 30 keeps track of the various movable poihtcrs
that are defined by a' user. The GUI keeps the responses of pointers separate so that a user
does not become confused about which movable pointer is being controlled and so that no
inadvertent command causes one of the pointers to unexpectedly appear or disappear on the
display screen. In the preferred embodiment, the system keeps track of the multiple pointers
through a pointer context table, which associates each pointer with sufficient information to
specify the pointer position on the display screen 22.

As noted above, in the preferred embodiment the operating system comprises a GUI
30 that provides a window operating environment. In the case of a window environinent,
entries in the pointer context table include the title on the title bar of the application window
including the application name and document name, a graphical object handle, and the
af:proximate éisplay coordinates for the pointer within the application window. The display
coordinates, for example, can be proﬁded in terms of distance along the horizontal and
vertical axes of an application window frame. _ -

Those skilled in the art will appreciate that the window graphical object handle
comprises a predetermined identification of a window feature or artifact. For example, those
skilled in the art understand that the GUT 30 assigns standard identification aumbers or labels
to objects such as sizing icons, drop-down menu bars, display "buttons,” and other window
artifacts that can be selected and activated with a mouse button click. These identification
labels comprise the graphical object handles placed in the pointer context table. Referencing

a graphical object handle permits the GUI to precisely identify.a particular display feature.
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32.. A nmethod as defined in claim31, further including the st'eps of :
permtting the user to swtch froma present pointer context to a different
poi nter context by specifying a pointer identifying al phanunmeric character;

and executing anu user actions associated with the anchored pointer.
33. A nmethod as defined in claim21, wherein the step of permtting a
user to define and identify multiple displigy pointers conprises identifying
the nultiple pointers with different indicia. - 34. A nmet hod as
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I denti fying Ghsdler Wi th a single al phanuneric character; and
di spl ayi ng the al phanuneric character in close proximty to the associated
di spl ay For an application that does not operate in a window environment, the pointer context

table includes no window object artifacts or table entries set to default values. Rather, the
pointer context table would reference pointer position by display screen coordinates. The
table also could include application identification, including the applicaton name and
document name.

As illustrated in Fig: 3, a pointer context table 80 for the window environment
provided by the GUIT 30 is indexed according to a table 82 of the applications 38 currently
active in the system 10. That is, each application has a separate pointer context table for its
associated pointers. Fig. 5 shows the pointer context table for one of the applications. For
‘a system having multiple users communicating over a network, each user will work within
a separate operating system that will keep a pointer context table. Altemnatively, Fié. 5 shows
that the host computer for the network can maintain a table of users 84 associated with active
applications, each user being associated with applications, which in turn will be associated
with a pointer context table. The column headings in the pointer context table 80, as
illustrated in Fig. 5, include columns for window label or title, graphical object handle, '
pointer location, and action list.

As noted above, the window title in the pointer context table 80 corresponds to the
title of the particular application, such as the name of a word processing application program,
a window management program, or a device management program. The window titleTalso
can include the title of a particular document or data structure being accessed by the
application program. The graphical object handle can be associated with, for example. a
f:redctermined word processing menu button. The pointer location in the table 80 corresponds
to the horizontal and vertical coordinates of the current pointer location within the application
window. The location is preferably given in terms of relative horizontal and vertical position
with respect to the window frame. It should be appreciated that the pointer location
coordinates in the context table will change as the pointer is moved in the window. Finally,
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poi nter on the display screen. 35. A nethod as defined in claim
34, wherein the display of the identifying al phanuneric character is
recal |l ed when the user returns to an application for which there are one or
nore previously identified display pointers. 36. A nethod as defined
in claim35, further conprising the step of: associ ati ng each

di splay pointer with a pointer context.thay conprises the current
application title and pointer location within that application for the
associ at ed tesplumn lsbelteddist relates to an action list, a feature ofp t.gc anchored pointer, which is

described further below.

It is not necessary for the pointer system to update the pointer context table 80 at
frequent intervals. Those skilled in the art will appreciate that the mouse driver interface 26
instantaneously updates the pointer location as the pointer is moved across the display 22, so
that it is not necessary for the pointer context table to contain such information. That is, the
instantaneous pointer location is determined by another system of the computer 10 and need
not be determined or maintained by the pointer context table of the pointer system. The
pointer context table will be referenced, and therefore need be updated, only when a computer
user changes the pointer that is being controlled or closes a particular document, application,
or window.

In the preferred embodiment, the pointer context table entry for a pointer is deleted
when the document or application that is associated with the pointer, or that "owns" the
pointer, is closed. For example, the pointer context table entry for a pointer in a non-window
operating system includes an appiication identification comprising the name of a document
or file that owns the pointer and in a -window operating system includes a window,
application, and document identification for the owner of the pointer. In either case, if the
owning application or window is closed, then the corresponding pointer entry in the table is
deleted. Thus, the pointer is eliminated from the display, along with the closed application
or window. |

Alternatively, the system can éave the pointer entry when the owning applicatiqn or
window is closed. If the owning application or window is re-opened, then the system finds
the pointer entry in the pointer context table and re-displays the pointer in the appropriate
location. In a third alternative, a pointer ié re-owned to any underlying application or window
when the present owner is closed. For example, in some non-window applications, multiple
documents may be opened or in a window environment multipie windows may be opened and
layered on top of one another. When one document or window is closed, the underlying
document or window is exposed. In the third alternative, the pointer entry in the pointer

context table is updated when an owning document or window is closed such that the owning
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37. A nethod as defined in claim36, wherein the step of

_aséociating a display pointer with a pointer context conprises the steps
of : determ ning the application title and pointer |ocation at which
the display pointer is |ocated; and ' storing the application title

and pointer

| ocation in a pointer context table addressed by the

i denti fyi ng al phanuneric character of theldisplay pointer. 38. A
met hod as defined in claim37, further including the step of:

switching f
| ocation of
al phanuneri

docunzenp or iwindow aamtei isnthe fnamepof shmnewlyl expmsed; ounderlyingodecument ver
y?qg%g.; [cé%}ed? ?l:ixen;ygtrcmcgarﬁt pee)§1tnitst%g CulsirI t%dscPc%t gx% zluggr?gt Ithfcxcl ngcmatives
when the user installs the system or otherwise configures the system in accordance with the
invention.

Fig. 6 is a representation of a display screen 22 with a program window 50
representing a systém management program performing a program management function and
having a working space 64 within which three active application windows 66, 68, 70 are
contained. Each application window 66, 68, 70 includes a working space 88, 90, 92,
respectively. Within the working spaces of the application windows are contained various
multiple display pointers, including movable pointers and anchored pointers described further
below. All of the pointers are labelled with an alphanumeric character. The anchored
pointers are distinguished from the movable pointers by having a different symbology. For
example, in the preferred embodiment, 2 movable pointer comprises a pointer with an
identifying character located adjacent to the pointer and an anchored pointer comprises an
identifying character enclosed within a box.

Thus, in Fig. 6, the workspace 64 of the program manager window 50 includes the
default GUI poimef 71, which is unlabelled. Also contained within the workspace of the
program manager window is the movable pointer 72 identified with the letter "a". Contained
within the workspace 88 of the first application window 66 is the movable pointer 74
identified with the letter "b" adjacent the pointer and also an anchored pointer 94 labelied
with the letter "e" in a box comprising the anchored pointer symbol. The anchored pqinter
is located approximately on the window sizing icon 96. The second application window 68
contained within the program manager workspace 64 includes the movable pointer 76
identified with the letter "c" adjécent the pointer and also an anchored pointer 98 labelled “f"
within a box located approximately on the “File" drop-down menu box. The third application
window 70 contains only the movable pointer 78 identified with the letter "d" adjacent the
pointer.

A variety of different schemes can be used to represent an anchored pointer, a few of

which are illustrated in Fig. 7 as examples. A first alternative, for example, comprises an
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39. A nmethod as defined in claim38, wherein the step of switching to a
di fferent pointer context includes the steps of: determning if the
specified identifying al phanuneric character contains a corresponding entry
in the pointer context table,; changi ng the current active pointer to
the display pointer specified by the table entry if there is a
corresponding table entry for the identif¥3ng al phanuneric character; and
creating a table entry for the identifying al phanuneric character if there

i s no tabl eideatifying letter loadibd adjiicny spRbdlogP @6MipFising @ ddt@ntldsedcewithincd dikcte. A
| ocati on. 40. A nethod as defined 1n claim?23, wherein the step of
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symbologies can be used, as long as an anchored pointer can be easily distinguished from a
movable pointer.

As noted above, anchored pointers can be associated with a user action or a sequence
of user actions. The user actions can comprise, for example,-pressing or clicking the display
mouse buttons or analogous keyboard buttons. As known to those skilled in the art, a display
mouse click can be used to actuate various icons and graphical objects that will resize
application windows, launch programs, and perform a variety of other system tasks. The GUI
30 in accordance with the invention must be able to associate the user actions desired by a
user with corresponding anchored pointers and must be able to retrieve the associated user
actions when demanded by the user. In the preferred embodiment, these functions are
provided by the pointer context table 80 referred to above in conjunction with the GUI 30.

Fig. 8 is a representation of an action list 100 for an anchored pointer. As noted
above, the action list is referenced from the pointer context table 80. If the "action list"
column in the pointer context table for a particular multiple pointer label contains no data,
then the pointer is simply a movable pointer and is not associated with any user actions. If,
however, the action list column in the pointer context table contains data, such as a {abel
address, then the GUI 30 knows that the pointer is an anchored pointer and that the table data
references an action list comprising one or more user actions that are associated withe the
corresponding pointer.

As illustrated in Fig. 8, the action list for an anchored pointer inciudes fields for- the
anchored pointer label, graphical object haixdle, user action, and next action. The location of
the pointer is specified from the pointer context table 80 and the user action specifies the
action to be taken. The data in the user action column, for example, corresponds to the data
stored in the keyboard buffer or display mouse buffer for the desired action. The next action
column allows a user to chain together a sequence of user actions that are executed when the

user selects the associated anchored pointer. The table contains entries in the order in which .
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storing the title and pointer location in a pointer context table according

to one of a plurality of pointer identifying characters. 41. A
conput er system havi ng: a host processor; a di splay device;
14

they are to be performed. Thus, a sequence of entries having the same label will be
performed in the order in which they are listed in the table.

Fig. 9 comprises a table 102 that explains how the GUI in accordance with the
invention permits a user to define muitiple pointers, both movable and anchored, and to use
those pointers. The various functions that can be performed are listed in the first column and
include actions such as Define, Define with Replace, Delete, and so forth. These features will
be explained, in turn. The next column of the table lists features associated with the anchored
pointers. The last column of the table 102 lists features associated with muitiple (unanchored)
pointers. The entries under the anchored pointer and muitiple pointer columns refer to
sequences of key presses It should be understood that the partiéular keys pressed to
impiement functions are for purposes of illustration only. Other keys could be selected to
implement the listed functions. Additional functions also may occur to those skilled in the
art. It is to be understood that the name of a key indicates that the associated key is to be
prcsscd and then released. The features listed along the first column will then be
implemented by the GUI 30.

For example, to define an anchored pointer, the entry in the Fig. 9 table 102 specifies
the "Ctrl” key, a pointer identification key, followed by an action. These key sequences
indicate that the keyboard control key is to be pressed and then released, followed by a
pointer identification key selected from among the alphanumeric keys of the keyboard, which
is then released, followed by an action, which is a keystroke action comprising either a single
key, a muitiple-key action sequence (such as "Alt" followed by "F1" or "Ctrl" followed by
"c™), or a single mouse button click, a press of the "Enter" key, and so forth. Similarly, a

- . movable (unanchored) pointer is defined by first pressing the left shift key and then releasing
it, followed by pressing and releasing an alphanumeric key. In either case, the GUI 30 causes
the defined anchored or movable pointer to appear superimposed at the location of the defauit
pointer. In the case of the anchored pdimct, the dcfa.ult pointer can then be moved away
from the anchored pointer, which remains behind. In the case of 2 movable pointer, control
passes from the default pointer to the defined movable poihtcr, which then can be controlled

with the mouse.
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- 30- an operating systemthat permts applications to be opened and
represented on the display device, permts a systemuser to define and

identify nultiple di splay pointers on the display device that can be
noved about in the displayed applications, and permts one of the display
pointers to be desi gnated an active pointgg; and at | east one

poi nter control device that controls novenent of the di spl ay poi nters and
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mul tiple di'spl*tay poi'nters the active display pointer.
conput er  s\yefegred as asle Definel wnin quiaqm faatureyispecified m@emﬂdtprgOfs@SM 102 in
associ ates each dis
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that appli GRL saxﬂe as for defining a pointer, with the exception of pressing the "Insert" keyboard key

in the defining sequence. The Delete feature listed in the table refers to deleting a pointer-
key binding previously defined by the user. The Switch-To function listed in the table refers
to changing the pointer controlled by the mouse from the current pointer to the pointer
specified in the Switch-To key sequence. For example, if a user is presently controlling the
default pointer and wishes to begin controlling the movable pointer identified with the letter
¢, then the user presses the left "Shift" key followed by the "c" key.

In a particular feature of the movable pointer, attempting to select an undefined
movable pointer by specifying a pointer identification character not associated with a
previously defined movable pointer-results in the GUI 30 creating a movable pointer having
the selected character binding. That is, a movable pointer will be defined by default and will
be given the label to which the user attempted to transfer. Thus, when a user attempts to
switch to a movable pointer by specifying an identification character, the GUI will search the
pointer context table 80 for the entry corresponding to the specified alphanumeric key and,
if the GUI does not find such an entry, creates a movable pointer binding for the key. In this
way, a user can define movable pointers on the fly, simply by designating pointer labels that
have not previously been defined. As with the define function, the new movable pointer is
located adjacent the currently active pointer.. It should be noted that there is no default
defining feature for a user who selects an anchored pointer with an undefined label. This
feature is not provided for the anchored pointers because it typically is undesirable to
associate a deféult user action with a user anchored pointer. Therefore, it takes a deliberate
act on the part of the user to define an anchored pointer.

The Append function listed in the Fig. 9 table 102 is associated with anchored
pointers. The Append function is used to add actions to the action list of an anchored pointer.

This feature is provided because the actions associated with the action list comprise a single
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43. A conmputer systemas defined in claim42, wherein the operating
systemrecalls the pointer context when the user returns to the active
application for which there are one or nore previously defined display

poi nt ers. 44. A conputer systemas defined in claim42, the
operating system associ ates a display pointer with a pointer context by:
determ ning the application title and poih er location of the application
in which the display pointer is |ocated; and storing the application
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| ocation as the user opens_and closes applications, associates each
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keyboard key, followed by the alphanumeric identification key, followed by the desired
acton. In this way, the user can define a string of actions for as long as is necessary to
perform a desired action. ThePuﬁmnxﬁnmdm:pmnﬁs:iu&xtocmsztm:GUIBOto
perform an associated anchored pointer action list. As illustrated in the table enzry, an
anchored pointer is performed by pressing and releasing the right "Shift" keyboard key,
followed by the alphanumeric identification key of the pointer.

The Delete All function specified in the table 102 permits a user to immediately cause
the system to delete all anchored and movable pointer-key bindings that were defined during
the present invocation of the GUI 30 and pointer system. In the preferred embodiment, the
systém user can select a configuration in which the pointer-key bindings are automatically
saved when an application is closed or can select a configuration in which the bindings are
deleted when an application is closed. If the user selects automatic saving of the pointers,
then they are saved unti] the user deletes them. That is, the pointers will be saved even when
the user quits the GUI or re-boots the operating system. The GUI can recall pointer-key
bindings by associating them with a user log-in identification code. This feanre can be
implemented on a network system to save and recall pointer bindings to acconmogaxe
multiple users who may want separate pointer-key bindings that can be recalled at any
computer location of the network.

The muiti-context Select features listed in the table 102 illustrates that the GUI 30
permits moving from a pointer in a first application to 2 pointer in a second application if the

 second application is currently active in the GUI. That is, if a user is conwrolling a pointer
in a first application, and then presses the left shift key followed by an alphanumcrié key that
identifies a movable pointer in another application, then the GUI will shift the active window |

10 the second application and control will pass to the identified movable pointer. A better
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context, and permts the user to select an anchored pointer such that the
user actions associated with the selected anchored pointer are executed.

46. A conputer system as defined in claim45, wherein the systemresponds
to a user selection of an anchored pointer by executing the user action
associated with the anchored pointer. ' '

- 31- 47. A conputer systemas defined in claim45, wherein the
operating system associates 17

understanding of the GUI pointer functions: will be gained from a description of
implementations that illustrate particular applications.

| For example, those skilled in the art will recognize that, with most graphical user
inicrfacc programs, placing a pointer above a program icon and ;;rcssing the "Enter" button
on the keyboard, or clicking the left mouse button twice, will launch the program associated
with the icon. If a user wants to define an anchored pointer to launch a program, the user
can place the default pointer on a program icon, press the Control key to initiate the definition
phase of the GUI 30, press the alphanumeric key by which the pointer will later be
referenced, and then press the "Enter” button on the keyboard. This sequence of key pressing
will piace data corresponding to a press of the "Enter” button into the action column of the
table 102. When the user wants the action executed, the user simply presses the keyboard
right shift key, releases it, and then presses the identifying alphanumeric key. The GUI 30
automarically retrieves the action information, including the location of the anchored pointer,
and thereby causes the associated program launch to occur. | | |

Alternatively, the user can launch a program by pressing the mouse button twice aﬁer
locating the pointer over the program icon. During the definition phase, this would require
an action of pressing the mouse button once, followed by the append command of pressing
the keyboard "Ctrl" key, pressing the identifying alphanumeric key, followed by another press
of the mouse button. This sequence of keystrokes places data corresponding to two mouse
button presses in the action table. In this way, when the user recalls or selects the anchored
pointer, the appropriate data is retrieved from the action list and is executed. This perr?xits a
user to launch desired application programs using the anchored pointers.

A further understanding of the multiple pointers and anchored pointers can be gained
with reference to the display window representations of Figs. 10-13. Figs. 10 and 11 relate -
to the "switch to" function of the multiple pointers. Fig. 10 is a representation of the program
window 50 with a workspace 64 in which the first application window 66 is located and in
which the second and third application windows illustrated in Fig. 6 have been reduced to the
size of respective icons 104, 106. Fig. 11 illustrates how the GUI can switch operations so
that a previously defined pointer can be made the active pointer. |
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an anchored pointer by fixing the anchored pointer on a graphical user

i nterface synbol indicative of the user actions. 48. A conputer
system as defined in claim47, wherein the user actions executed by the
system i ncl ude di splay pointer button actuations. 49. A

conputer systemas defined in claim45, wherein the system accepts a
user -sel ected al phanuneric character to deki ne an anchored pointer and
di spl ays the al phanunmeric character in close proximty to the associ ated
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workspace 92 of the third application window 70 (Fig. 6). Because the third applicarion
window is active, though reduced to the size of an icon_106 in Fig. 10, when the user
switches to the "d" movable pointer, the GUI finds the "d" pointer definition (including its
location) in the pointer context table 80 , expands the third application window 1o its full size
70, and transfers the active pointer (the pointer being controlled by the user) to the "d"
‘pointer 78. The display 22 then appears as depicted in Fig. 11.
Figs. 12 and 13 illustrate the feature of perfonning.an anchored pointer. Fig. 12 is
a representation of the program window 50 with the first, second, and third application
windows 66, 68, 70 illustrated in Fig. 6 having been reduced in size to icons 108, 104, 106,
respectively. As illustrated in Fig. 6, the first application window includes an anchored
pointer 94 labelled "e" placed on the sizing icon 96 of the window. Fig. 13 illustrates the
result of the user performing the "e" anchored pointer from the display of Fig. 12. The
anchored pointer "e" in Fig. 6 has a user action corresponding to two button clicks or a press
of the “Enter" button on the keyboard. As known to those skilled in the art, because the
anchored pointer 94 is placed approﬁmately on the sizing icon of the first application
window, the action will cause the display window of the application to become enlarged. In
particular, when the user specifies the "e" anchored pointer, the GUI 30 finds the pointer in
the pointer context table 80, finds the action list 100, and executes the specified acton. In
this way, the first application window is expanded to the size depicted in Fig. 13. Thus, Fig.
13 shows the second application window in its enlarged condition after the user has selected
the anchored pointer "e" from the display illustrated in Fig. 12.
The preferred embodiment described above has been illustrated with respect to a
window operating environment. It should be understood, however, that the multiple pointers

provided by the present invention also can be provided in the context of a non-window
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along with one or nore user actions if the display pointer is an anchored
pointer, in a pointer context table addressed by the identifying

al phanuneric character of the display pointer. 52. A conputer system
as defined in claim51, wherein the systemresponds to the user specifying
a pointer identifying al phanuneric character by determining if the
specified identifying al phanunmeric charactgy relates to an anchored pointer
and switching froma current pointer context to the pointer context

speci fied bypéragngdéivivofinentd AltHouph B tusie bpetiihiof tidpdiaRtWould Hemainahe! idniy)
any user actions 1f the identifyrng al phanuneric character is associ ated
Wwith an anchemedetpils wouid be modiﬁcd.S%.or examplonthst pointes consexttabld ovauld dot include

anchor ed’ poPiRdE” HsmEiRRR FIOTRAOT0r farribehraene: thove SKUEDE e Wil Fragite
character 1 godlebsidthe 8ddifiodal g_&s&%?e_s ForR theGNistardd \hbHliinRak Batw&ifid 36 }h&&@m

54. A conputer systemas defined in claim4l, wherelin the graphica

i nterface cimtmob-window opemting repvitorinhent, ated theesforeufurihpt detdiled lezylagmiont is mot
and receives an indicia for each display pointer, with which a pointer is
i denti fi ed. necessary.

Fig. 14 is a flow diagram that represents the processing of keyboard input by the

system illustrated in Fig. 1. The processing begins at the flow diagram box numbered 202
when the system receives keyboard action from a system hook input. Those skilled in the art
will recogﬁize that a system hook input is used by a graphical user interface to provide user
keyboard-keysu'okes or mouse input movements to a requesting process or application and
then to pass the input along to a next requesting process or application. After the user input
is obtained at the box numbered 202, processing of the input begins at the flow diagram box
numbered 204, where the system determines if the input was for a Define or Append action
with respect to an anchored pointer (see Fig. 9 and the accompanying text).

If the user keyboard action was for an anchored pointer Define, Define with Replace,
or Append, an affirmative outcome at box 204, then processing proceeds with the flow
diagim box numbered 206. At box 206, the system deletes the pointer context table eatry
corresponding to the anchored pointer if the Replace and Define functions exist. The system
then captures the following action, whether it is a keystroke or mouse click. Finally, the
system stores and/or appends the action and pointer context into the pointer context table.
Proccssir.;g then proceeds at the flow diagram box numbered 208, where the system removes
the user input from the keyboard input queue (the system hook input). That is, the user
keyboard pointer control input itseif is removed so it is not processed by other processes or
applications requesting the system hook input. Thus, in the case of the Perform function,
only stacked data will remain in the input queue. Processing then proceeds at the flow
diagram box numbered 210, where the system passes the keyboard input to the next process

requesting the system hook input.
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55. A computer systemas defined in claimb54, wherein the system
recei ves a user-designated single al phanuneric character with which a
di splay pointer is associated and di splays the al phanuneric character in
close proximty to the associated display pointer on the display screen.
-32-

20

Continuing with processing of the keyboard input, if the input was not an anchored
pointer Define, Define/Replace, or Append action at the box numbered 204, then processing
resumes at the flow diagram box numbered 212, where the system checks to determine if the
input was for a Define Movable Pointer acﬁon. If the input was, then processing proceeds
at the flow diagram box numbered 214. At the box numbered 214, the system determines
if the Replatie and Definition functions exist and, if so, deletes the pointer context table entry
after switching the system default pointer to redefine the active pointer. Next, the system
stores the current pointer context into the pointer context table and switches to the new
pointer as described in the Switch To function. Processing then proceeds to the flow diagram
box numbered 208 for further system hook input processing, as described above.

If the keyboard input was neither an anchored pointer Define/Append function nor a
Define Movable Pointer function, then at the flow diagram box numbered 216 the system
checks to see if the input was for a Delete action. If the input was for a Delete action, then
at the flow diagram box numbered 218 the system switches to the system default pointer if
the Delete action was on the current movable pointer. The system then deletes the pointer
structure from the pointer context table. Again, user input processing then resumes at the
flow diagram bﬂox numbered 208.

If the check for a Delete action at box 216 was negative, then at the flow diagram box
numbered 220 the system checks to determine if the keyboard input was for a Delete All
action. If it was, then at the flow diagram box numbered 222 the system switches to the
system default pointer and deletes all movable pointer structures. Processing then resumes
at the flow diagram box numbered 208. ,

Next, the system checks to determine if the keyboard input was for a Perform action
at the box numbered 224 and, if it was, then at box 226 the system stacks the stored action
into the keyboard/pointer buffer for interpretation, in accordance with conventional graphical
user interface keyboard/mouse interrupt processing. System processing resumes with the flow
diagram box numbered 208, as described above.

The last multiple pointer-related function to be checked, represented by the conditional

box numbered 228, is for the keyboard input to be a Switch To éc_tion. If no pointer control
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56. A conputer systemas defined in claim55, wherein the display of the
I denti fying al phanuneric character is recalled when the user returns to an
application for which there are one or nore previously identified display
poi nt ers. 57. A conputer system as defined in claimb56, wherein

t he system associ ates each display pointer_with a pointer context that
conprises the current application title aﬁ&'pointer | ocati on within that
application for the associated dis [ conput er

lay [ - 58 _
system as dBPYHAS (FEFiYedad Reggpve Pﬁﬁcg‘ﬁgl%t B‘g\% 5%@ r[h?j‘ processing %éﬁﬁﬂé?‘%@?ﬂ@?m

bl e add ! = I - :
mai nt & ned Byeeng i b BoP Blrlhia o0EMe kol BRR BT For ARG £5 bl ek
poi nt er | ogitbéessing procesdd @dth!the oW diugirath dox @afibered 238pviierehipnsyted i3t apdates

pointer is defined, thereby associating the display pointer with its
poi nt er corfhexpasiton and seontext Ainfermationr fogy shes Aummenti cdisplayy painteT.arim®®s the

wher ei he,. r af J ) ds. .h . I fyi '
Tdent | fyi n i REHANE SEREiARd, BT B Rive pqinir MBSrRRR oy (S vt e
the presentyigaighMgy BB pBMdrrirffichipafit 5iz8 @f R pYifter to equal those of other inactive

pointers), and then highlights the new pointer or otherwise renders it distinctive, as described

above. The system then brings the window for’ the associated application to the front of the
display screen, which is commonly referred to as having the GUI focus on the associated
application. Processing then resumes with the flow diagram box numbered 208, as described
above. |
The computer system illustrated in Fig. 1 and described above provides a convenient
means for defining and controlling multiple display pointers with a single pointing device.
It also can be advantageous to control multiple pointers with mulitiple poinung devices. Fig.
15 illustrates a computer system 302 having some components in common with the system
illustrated in Fig. 1. These common com;.;onents have common reference numerals shared
with Fig. I. 'I;l.ms, the Fig. 15 system includes a first display pointer control device 24, but
also includes a second display pointer control device 304 and associated second device driver
306. In this way, the system 302 permits a user to define muitiple pointers that are associated
with the first pointing control device 24 or the second device 504, or to share pointers
between the two p_oinﬁng contro] devices. -
Those skilled in the art will readily understand that the pointer context table for the
multiple pointer control device system 302 of Fig. 15 would include additional information
as comparéd with the pointer context table 80 described above for the single pointing device
system. In particular, the multiple pointer context table would include information specifying
the individual pointer control device that “owned" the pointer. In this way, only the potnter
control device identified as owning a particular pointer could be used to move that pointer.
As 'noted, more than one pointer control device could be identified as owning particular

pointers, if desired.
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60. A conputer system having: a host processor; a di splay
devi ce; an operating systemthat permts applications to be opened
and represented on the display device, produces one or nore display

poi nters on the display device that can be noved about in the displayed
applications, and permts one of the display pointers to be designated an
active pointer; and at | east one p@2nter control device that
controls nmovenent of the display pointers and that includes a control

button that can ihe dfdsem! Rdestibnahadi eehadeséPFddUatVe! inlerds GFf W0 prtYendly prefiireldS
nmoved to the designated display feature,; - wherein the operafing
syst em assoecibodimentitshthabdn nederstandding of theipresent iniventien pan be conveyped. eXhere are,

'gg Inm_ I; | \r,]mgt ﬁc? g{eﬁ%&bpﬁ@%ﬁgﬁt tjm9 Qoé&&téredigpqu l',&%?& isy(')srt]fzx(l?;c nét@;eaec%gaﬁ)lly%scribed
herein but with which the present invention is applicable. The present invention should
therefore not be seen as limited to the particular embodiment described herein, but rather, it
should be understood that the present invention has wide applicability with respect to pointer
systems generally. All modifications, variations, or equivalent arrangements that are within
the scope of the attached claims should therefore be considered to be within the scope of the

invention.
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wherei n the operating systemrecalls the pointer context when the user

returnlsu' plication for which there are one or nore
preV| o} mm Imﬂmfn ay pointers; and

“whéretdn $he-systemreceives a user-designated single
aI phanurrerl c character with which a display pointer is associated and
di spl ays the al phanuneric character in cidse proxinmty to the associated
di spl ay poi nt erCLRRSI he di spl ay screen; the system further including:

1. A method of providing miltiple display pointers for a computer system having a host
processor, a display device, and at least one pointer control device that can be actuated when
a display pointer is located on a designated display feature in an application, the method
comprising the steps of:

permitting a computer system 'user to define and identify multiple display pointers that
all can be controlled by the user through the display device:

permitting the computer system user to designate a currently active display pointer from
among the multiple display pointers such that moving the pointer control device causes
movement of only the active display pointer; and

permitiing the computer system user to designate a different one of the multiple display
pointers as the active display pointer.

2. A method as defined in claim 1, further comprising the step of:

associating each display pointer with a pointer context that comprises the current
application title and pointer location within that application for the associated display
pointer.

3. A method as defined in claim 2, further including the. steps of:

permitting the user to recall the pointer context of a multiple display pointer when the
user returns to the application for which there are one or more previously defined pointers.

-y

4, A method as defined in claim 3, wherein the step of associating a display pointer
with a pointer context comprises the steps of:

determining the appl ication tit.le and pointer location at'which the display pointer is
located:

storing the title and pointer location in a pointer context table according to an
alphanumeric character that is displayed in close prox1m1ty to the display pointer and thereby

identifies the display pointer.

5. A method as defined in claim 2, further including the steps of:
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a pointer context table addressed by the al phanuneric character that is

mai nt ai I ng system such that the application title and

poi nterlmﬂlﬂwﬂmﬂuﬂmw to the pointer context table when a pointer is
defined,* t fer éby®as8oci ating the display pointer with its pointer context;
wherein the operating systemresponds to_jhe user specifying a pointer

I denti fying al phanuneric character by swiTching the conputer systemfrom
the present act jeufitfing Blddfpule? sy8tem 88F %o dofifle BOIGEEone &Nthe multipla' 418518} Poihfafs
operating systemre oo%rads.to Mser:se{ject ed.tp0| nter, | ?Ien . f%l rege char act e
by changing P8 %0 PO REEPT Ehak B g LXgo i ta retRschivR ng){if"? At TotFeh feens an
poi nt er spe@ilqsp%dpplbgﬂatlh@;tabl e entry if there is a corresponding table
entry for the identifying al phanunmeric character, and creates a pointer

context entr y f ﬁ;s/oc%t@&' &Ia)ﬁ éﬂc!'lﬂ'g(? é& it’lés/ell‘ %thcggroggl%ﬁr usief' a#hﬁ&sg%g E‘)?‘ﬁ@ itOﬁ rwglspé)ﬁ)rﬁ%ry

switch to the charagter 'S no [pre y define er|
poi nter pre$ 8Ssociated with that character. 61. A conput er
system as defined in claim41, further including a graphical user

permitting the user to select an anchored pointer such that the user actions associated
with the selected anchored pointer are executed.

¢

6. A method as defined in claim 5, wherein the step of associating includes fixing the
anchored pointer on a graphical user interface symbol indicative of the user action.

7. A method as defined in claim 6, wherein the user actions include display pointer
button actions. '

8. A method as defined in claim 5, wherein the step of permitting a user to define an
anchored pointer comprises:

identifying the anchored pointer with a single alphanumeric character: and

displaying the alphanumeric character in close proximity to the associated anchored
pointer on the display screen.

9. A method as defined in claim 8 wherein the display of the identifying alphanumeric
character is recalled when the user returns to an application for which there are one or more
previously _identif ied anchored pointers.

-§

10. A method as defined in claim 9, wherein the step of associating a display pointer
with a pointer context comprises the steps of:

determining the application or document title and pointer location at which the display
pointer is located: and

storing the title and pointer location of the display pointer, along with one or more
user actions if the display pointer is an anchored pointer, in a pointer context table
addressed by the identifying alphanumeric character of the display pointer.

11. A method as defined in claim 10, further including the. steps of:

permitting the user to switch from a current pointer context to a different pointer
context by specifying a pointer identifying alphanumeric chracter:
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I nterface that provi wi ndow operating environnent. 62. A

corrputerl ,Im" iggaed in claim4l, further including a plurality of
poi nt er ! mg l Weach of which can control nultiple display
poi nt ers. Lt %3s LA pointer control systemfor use in a conputer

system havi ng a host processor, a display device, and an operating system
that permits applications to be opened aB® represented on the display
device, the pointer control system conprising: - di splay driver means
for permtting a conputer systemuser to define and identify nultiple
di spl ay poi nt erdetemminidgeifdttepdpayif bd videre i fyiv@t alolmnunboeicnahamdtenreldtes ho ainanchored
di spl ayed ggptbGahions by a pointer control device and for permtting one
of the display pointers to be designated an active pointer; and
graphical interface control neans for associating each display pointer with
a poi nter cont @xaculdespmwi wsengetdonsaift theuidentifyingl 4lokenimenict ¢hetagteanig dssreiatpdmithf
t he di spl anathetedrpoititéhi N t hat application and recalling the pointer
context when the user returns to the active application for which there are
one or more pr ?il OLASnlle¥ho eafsldr(l.?icrileddlinsrc):{a?r}l/ IROIWhréE'eGi;! Sthe step of determining if the character
relates to an anchored pointer comprises checking the pointer context table associated with

the character to determine if it contains an entry indicating a user action.

13. A method as defined in claim 1, wherein the step of permitting a user to define and
identify mltiple display pointers further comprises identifying the multiple pointers with
different indicia.

14. A method as defined in claim 13, wherein the step of permitting a user to define
and identify multiple display pointers further comprises the steps of:

identifying a display pointer with a single alphanumeric character; and

displaying the alphanumeric character in close proximity to the identified display
pointer on the display screen.

15. A method as defined in claim 14, wherein the display of the dentifying allphanumeric
character is recalled when the user returns to an application for which there are one or more
previously identified display pointers.

16. A method as defined in claim 15, further comprising the step of:

associétins each display pointer with a pointer context that comprises the current
application title and pointer location within that application for the associated display
pointer. '

17. A method as defined in claim 16, wherein the step of as_sociatins each display
pointer with a pointer context comprises the steps of:

determining the application title and pointer location at which the display pointer is
located: and

storing the application title and pointer location in a pointer context table addressed
by the identifying alphanumeric character of the display pointer.

AN
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64. AMtem as defined in claim®63, wherein the

opérati es each display pointer with a pointer context
conpri si pplication title and | ocation of the display
poi nter w t Hi nLt hat ap cation. 65. A pointer control system as

defined in claim64, wherein the operating systemrecalls the pointer
context when the user returns to the act2ge application for which there are

one or nore previously defined display pointers.
18. A method as defined in claim 17, further including the step of:

switching from a pointer location of a present pointer context to a pointer location of a
different pointer context specified by the identifying alphanumeric character.

19. A method as defined in claim 18, wherein the step of switching to a different
pointer context includes the steps of:

determining if the specified identifying alphanumeric character contains a
corresponding entry in the pointer context table;

changing the current active pointer to the display pointer specified by the table entry
if there is a corresponding table entry for the identifying alphanumeric character; and

creating a table entry for the identifying alphanumeric character if there is no table
entry, the table entry corresponding to the current pointer location.

20. A method as defined in claim 1, further including the step of -providins a window
operating environment that supports the multiple pointers.

21. A method of providing multiple anchored display pointers for a graphical user
interface that provides a window operating environment in a computer system having a host
processor, a display device, and at least one pointer control actuator having a pointer button
that can be actuated when a display pointer is located on a designated display feature in an
active window to execute the designated feature, the method comprising the steps of:

permitting a computer system user to define and identify at least one anchored pointer
that remains fixed in its respective window location as the user opens and closes application
windows:;

associating one or more user actions with each anchored pointer; and

permitting the computer system user to select an anchored pointer such that the host
processor executes the user actions associated with the selected anchored pointer.

22. A method as defined in claim 21, further including the step of associating a
pointer context with each anchored pointer, the pointer oontext comprising the window title
and pointer location within the window.

23. A method as defined in claim 22, further including the steps of:
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66. A poi nter control systemas defined in claim63, wherein the

graphlelmllljlr"ﬂu“nmm"mrt rol means associates a display pointer with a
poi nt determ ning the application title and pointer

| ocati dn &f the*appli*cation in which the display pointer is |ocated; and
storing the application title and pointer location in a pointer context
tabl e according to one of a plurality of2pointer identifying keys.

67. A pointer control systemas defined in claim®63, wherein the

graphi cal i nt epérfeingQntdnplteresben yer Ith tdsfine poi ideatificoultivdé displavenwintsesr theb
define at lgpgl, &n&nﬂ'?llgj'gy o &stlslpltlﬁ'o&hstﬂé BYinBRi BhibBddviebe an anchored

pointer that remains fixed in 1ts respective location as the user opens and
closes applications, associates each defined anchored pointer with one or
more user acti onermithinadditusen to clesispase ra eurrendint estive dimplayepaintes krom appsg the o

sel ect a defitad RIROFARteROsIh QhatSitsihgtthébolnbe QRGO détiedcausasr nosabitost ordy
execut ed. 68 ayAB(plgient erq cont rol systemas defined in claim67, :
Spon a

wher ei n theth%%ttiveenﬁlinel £t 8"

permitting the user to designate a different one of the multiple display pointers as the
active display pointer.

A, A method as defined in claim 23, wherein the display of the identifying
alphanumeric character is recalled when the user returns to a closed window having one or more
previously identified anchored pointers.

25. A mefhod as defined in claim 22, further comprising the stepof:

associating each display pointer with a pointer context that comprises the current
application title and pointer location within that application for the associated display
pointer.

26. A method as defined in claim 25, further including the step of:

permitting the user to recall the pointer context of a multiple display pointer when the
user returns to the application for which there are ome or more previously defined display
pointers.

27. A method as defined in claim 21, wherein the step of associating includes fixing
the anchored pointer on a graphical user interface symbol indicative of the user actions.

98. A method as defined in claim 27, wherein the user actions include display pointer
button actuations.

99. A method as defined in claim 21, wherein the step of permitting a user to define
and identify an anchored pointer comprises:

identifying the anchored pointer with a single alphanumeric charaqteri and

displaying the alphanumeric character in close proximity to the associated anchored
pointer on the display screen.
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user selectlon of a defined anchored pointer by executing the user action

assocl”lm Hmull"imulm hored pointer. 69. A pointer control system
as de wherein the operating system associ ates an anchored
poi nt er by fIXi ng theé anchored pointer on a graphi cal user interface synbol

I ndi cative of the user actions. 70,. A pointer control system as
defined in claim69, wherein the user c?tai'ons executed by the system

| ncl ude di spl ay ol “t@ Rﬂ@to“d Ctgé‘a“%ﬁ]m 29, ool ]the dxé%lB'Obf‘tt‘ﬁé q&nmms

system as defi ne a user-desi gnat ed

al phanunerﬁk?h@mafctc@t“a‘{tﬁ' daf reral legh then et P%ey %"raﬁc‘}?oﬁ'écfctd&? nfiRdov giq ko an
di spl ays t bl &hpibefiernehi¢hcthefeadra ane or meqirmmsbr oienmfnw anahoreth @oiabeg®i at ed
anchored pointer on the display screen. poi nter control

system as defi m 7 wherein, t a rfac.e ntro
rr)éans recalls P‘ﬁe di s'ﬂﬂ“??i’g ‘}“th‘ﬂ?dllﬂe‘:‘*f’}"‘f 8’ *f'bhtﬁ lfrtreé’r? a%sﬁ%l?%\g?er \quh ored

t he user pointer with a pointer context comprises the steps of

determining the window title and pointer location of the window in which the anchored
pointer is located: and

_ storing the window title and pointer location of the anchored pointer, along with one or
more user actions, in a pointer context table addressed by the identifying alphanumeric
character of the anchored pointer.

32. A method as defined in claim 31, further including the steps of:

permitting the user to switch from a present pointer context to a different pointer
context by specifying a pointer identifying alphanumeric character: and

executing anu user actions associated with the anchored pointer.

33. A method as defined in claim 21, wherein the step of permitting a user to define
and identify multiple display pointers comprises identifying the multiple pointers with
different indicia.

34. A method as defined in claim 33, wherein the step of permitting a user to define
and identify multiple display pointers further comprises the steps of:

identifying a pointer with a single alphanumeric character; and

displaying the alphanumeric character in close proximity to the associated display
pointer on the display screen.

35. A method as defined in claim 34, wherein the display of the identifying
alphanumeric character is recalled when the user returns to an application for which there are
one or more previously identified display pointers.

36. A method as defined in claim 35, further comprising the step of:

associating each display pointer with a pointer context that comprises the current
application title and pointer location within that application for the associated display
pointer.
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- 35- r}’i‘jurns to an active application for which there are one or nore
0

previ w'kmmmﬂf nchored pointers. 73. A poi nter control
syste I"’al m 72, wherein the graphical interface control
means assom ated asdi splay pointer with a pointer context by determ ning
the application title and pointer location in which the display pointer is

| ocated and storing the -29-

37. A method as defined in claim 36, wherein the step of associating a display pointer
with a pointer context comprises the steps of:

determining the application title and pointer location at which the display pointer is
located: and

storing the application title and pointer location in a pointer context table addressed
by the identifying alphanumeric character of the display pointer. '

38. A method as defined in claim 37, further including the step of:

switching from a pointer location of a present pointer context to a pointer location of a
different pointer context specified by the identifying alphanumeric character.

39. A method as defined in claim 38, wherein the step of switching to a different
pointer context includes the steps of:

determining if the specified identifying alphanumeric character contains a corresponding
entry in the pointer context table;

changing the current active pointer to the display pointer specified by the table entry
if there is a corresponding table entry for the identifying alphanumeric character: and

creating a table entry for the identifying alphanumeric character if there is no table
entry, the table entry corresponding to the current pointer location.

40. A method as defined in claim 23, wherein the step of associating a defined afsplay
pointer with a pointer context comprises the steps of:

determining the application title and pointer location at which the defined display
pointer is located:

storing the title and pointer location in a pointer context table accordms to one of a
plurality of pomter identifying characters.

41. A computer system having:.
a host processor:;
a displa.v device’
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e and location of the display pointer, along with one or nore user
actlons l!l,w !“!ﬂ"lltg,l binter is an anchored pointer, in a pointer context
table a denti fyi ng al phanuneric char acter of the di spl ay
poi nter. A pointer control systemas defined in claim73,
wherein the graphlcal interface control neans responds to the user
speci fying an identifying al phanuneric cfgracter by determining if the
specified identifying al phanuneric character relates to an anchored pointer
and sw tching &d waramtwémtthamiemleg apOithEyds foObet dbeneh @hd répkesarted @i tthe display

speci i ed. hidy bl CodrfiT0 ! difle Us u%%f“d?%ﬁ d fdenGRARALLE . and executing any
a

user actions I dent1fyl ng a nuneri c character is associated
with an anchored pointer. A pointer control system as defined
in clai m 74, diskler @pintarhien ghea@spbaldewwﬁ that aanebe maved aljoutrimbhe dienlavediaprldcait fons,

the charactsd péial BIRS of Qe llisFIRE BOIESHs RO b8 dEdisrlaVedCdnesekive Foinbét; Ad Nt er
context table associated with the character to determ ne if it contai ns an

entry indicating a user acti on. poi nter control, system
defined in cl aidh last wpepister ﬁqﬂémé)ﬁg\tle?nthaéc@nvé@ moygpetnef thedis é’awﬁprs and

di spl ay poithiterinclides fa vinteold buttoni thaleicar $e antatadated dHmdadifegtumysftthe display
i ndici-a pointer is moved to the designated display feature; and

permitting the computer system user to designate a different one of the_multiple display
pointers as the active display pointer.

42. A computer system as defined in claim 41, wherein the operating system associates
each display pointer with a pointer context comprising a particular application title and
location of the display pointer within that application.

43. A computer system as defined in claim 42, wherein the operating system recalls the
pointer context when the user returns to the active application for which there are one or
more previously defined display pointers. '

44. A computer system as defined in claim 42, the operating system associates a display
pointer with a pointer context by:

determining the application title and pointer locatlon of the application in which the
display pointer is loeated- ‘and

storing the application title and pointer location in a pointer context table according
to one of a plurality of pointer identifying alphanumeric characters.

45. A computer system as defined in claim 42, wherein the operating system permits a
computer system user to define at least one of the multiple pointers to be an anchored pointer
that remains fixed in its respective location as the user opens and closes applications,
associates each anchored pointer with one or more user actions in addition to a pointer
context, and permits the user to select an anchored pointer such that the user actions
associated with the selected anchored pointer are executed.

46. A computer system as defined in claim 45, wherein the system responds fo a user

selection of an anchored pointer by executing the user action associated with the anchored
pointer. '
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in close proximty to the associ ated pointer on the display screen
77. A pointer control systemas defined in claim63, wherein the Sﬁstem

recei ves a user-designated single al phanuneric character. m“mmm‘l ‘llu“‘
di splay pointer is associated and displays the al phanumner Whe
close proximty to the associated di splg,{v; poi nter on the di*spFayLsc"r een.
78. A pointer control systemas define&"in claim77, wherein the display

of the i dentifﬁ' ng alnp&gnu ric r}ar cter . ssr'eﬁal.l ed when .the user returns
to an applicatffon 4 GPPHAT Srstemas delied ip flaig Aoy ypeceig, the oprratipe F”Efg?\'\ i Frogtes
di spl ay poiamtagehored pointer 7g. fixingptienawshoredrrointer oy st @rarhisaliasern deterfacec isyboh

78, wher ei ipndibRiveYslt thenuses He€iomd, €S each di splay Pointer with a pointer
context that conprises the current application title and pointer |ocation

within that application for the associated disp|ay, pointer. . 80
poi nter cont r ot sy&ceRItas syRten Pﬁaéefi”ﬁddf‘é’l?‘?ﬁ“'ﬁ@', ""F"tﬁ?‘t"h@? USGT A igns grecuted by ‘the

system include display pointer button actuations. -

49, A computer system as defined in claim 45, wherein the system accepts a
user-selected alphanumeric character to define an anchored pointer and displays the
alphanumeric character in close proximity to the associated anchored pointer on the display
screen.

_ 50. A computer system as defined in claim 49, wherein the display of the identifying
alphanumeric character is recalled when the user returns to an active application for which
there are one or more previously identified anchored pointers.

51. A computer system as defined in claim 50, wherein the system associates a display
pointer with a pointer context by determining the application title and pointer location in
which the display pointer is located and storing the title and location of the display pointer,
along with one or more user actions if the display pointer is an anchored pointer, in a
pointer context table addressed by the identifying alphanumeric character of the display
pointer.

52. A computer system as defined in claim 51, wherein the system responds to the user
specifying a pointer identifying alphanumeric character by determining if the specified
identifying alphanumeric character relates to an anchored pointer and switching from a current
pointer context to the pointer context specified by the pointer identifying alphanumeric
character, and executing any user actions if the identifying alphanumeric charactet is
associated with an anchored pointer.

53. A computer system as defined in claim 51, wherein the system determines if the
character relates to an anchored pointer by checking the pointer context table associated with
the character to determine if it contains an entry indicating a user action.

54. A computer system as defined in claim 41, wherein the graphical interface control
means user input that defines multiple display pointers and receives an indicia for each
display pointer, with which a pointer is identified.

5. A computer system as defined in claim 54, wherein the system receives a
user-designated single alphanumeric character with which a display pointer is associated and
displays the alphanumeric character in close proximity to the associated display pointer on
the display screen.
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- 36- a pointer context table addressed by the p0| ﬂl!, denti fying

character and nmintai ned by the graphical interface cont liw:"ﬂmmwmg -

the application title and pointer location are added to
tabl e when a pointer is defined, thereby associating the displ ay Poithter
with its pointer context. 81. A pointer control system as defined
in cl ai m 80, wherein the graphical int e{?%gce control neans responds to the
user specifying a Pointer identifying chdracter by designating the
specified pointer to be the present active pointer.
56. A computer system as defined in claim 55, wherein the display of the identifying
alphanumeric character is recalled when the user returns to an application for which there

are one or more previously identified display pointers.

57. A computer system as defined in claim 56, wherein the system associates each
display pointer with a pointer context that comprises the current application title and
pointer location within that application for the associated display pointer.

58. A computer system as defined in claim 57, further including: a pointer context
table addressed by the pointer identifying alphanumeric character that is maintained by the
operating system such that the application title and pointer location are added to the pointer
context ‘table when a display pointer is defined, thereby associating the display pointer with
its pointer context.

59. A computer system as defined in claim 58, wherein the operating system responds to
the user specifying a pointer identifying alphamumeric character by switching the computer
system from the present active pointer to the specified pointer.

60. A computer system having:
a host processor:
a display device:

an operating system that permits applications to be opened and represented on the display
device, produces one or more display pointers on the display device that can be moved aboyt in
the displayed applications, and permits one of the display pointers to be designated an active
pointer; and

at least one pointer control device that controls movement of the display pointers and
that includes a control button that can be actuated on a display feature after a display
pointer is moved to the designated display feature:

wherein the operating system associates each defined display pointer with a pointer '
context comprising a particular application title and location of the display pointer within
that applications

wherein the operating system recalls the pointer context when the user returns to the
active application for which there are one or more previously defined display pointers: and
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82. A pointer control systemfor use in a conputer systw

processor, a display device, and an operating systemthat

PoPnter control Systom conprist g o o OGi Spray ariver dE@!JﬁiMIIIUHHHIIMHHI

permtting a conputer systemuser to define and identify nultipl e di splsay
pointers on the display device that can-8® noved about in the displayed
applications by a pointer control device and for permtting one of the

di spl ay poi nt erveretn be steten gamiwd saurserrddsiignated Giimetle ajphanuskric characteyr wipthmvigh a

interface CH’E@H&Q'WM&“& B%cﬁﬁeﬂ%ﬂaﬁéﬂﬂ'seﬂﬁrhlﬂiaﬁlﬂbﬁb’ cRithétbelin Wlédd proXimitRtiar
context co r|S|n Ilcalontllle and | ocation of the

di spl ay poi gattﬁd Q'SF t"°‘§§?§| c fldbsﬁ A" Rcal | i ng the pointer context

when t he user returns to the active application for which there are one or
mor e previ ousl| the n@tanefirities Mchudingoi nt er s; wherein the systemreceives
a user-designated single al phanuneric character wth which a displ ay

pointer is associated a uner.i c, ch 0sge

P oxi m ty to & ReoREoERERS b eramsbfy ot Aeempi chepdan th isaintaitady the

i ncl udi ng: operating system such that the application title and pomter location are added to the pointer
context table when a pointer is defined, thereby associating the display pointer with its
pointer context’

wherein the operating system responds to the user specifying a pointer identifying
alphanumeric character by switching the computer system from the present active pointer to the
specified pointer: and

wherein the operating system responds to a user-selected pointer identifying character by
changing the current application and pointer to the application and pointer specified by the
table entry if there is a corresponding table entry for the identifying alphanumeric character,
and creates a pointer context entry for a pointer identifying character if the user attempts
to switch to the character and there is no [presently defined pointer] display pointer
presently associated with that character.

61. A computer. system as defined in claim 41, further including a graphical user
interface that provides a window operating environment.

62. A computer system as defined in claim 41, further including a plurality of pointer
control devices, each of which can control multiple display pointers.

63. A pointer control system for use in a computer system having a host processor, a
display device, and an operating system that permits apphcatlons to be opened and represented
on the display device, the pointer control system comprising:

display driver means for permitting a computer system user to define and identify
multiple display pointers on the display device that can be moved about in the displaved
applications by a pointer control device and for permitting one of the display pointers to be
designated an active pointer: and

graphical interface control means for associating each display pointer with a pointer
context comprising a particular application title and location of the display pointer within
that application and recalling the pointer context when the user returns to the active
application for which there are one or more previously defined display pointers.
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a pointer context table addressed by the pointer identifyinT keyboar d

character and nmaintai ned by the graphical interface control m,mﬂu'mmnum’

the application title and pointer |ocation are added to th
tabl e when a display pointer is defined, thereby associating tfie Hishlay *
pointer with its pointer context; wherein the graphical interface
-control neans responds to the user speck844 ng a pointer identifying
character by designating the specified pointer-to be the present active
pointer; and 64 A wiietesicofitrble syptemhs deflingdnine elaiit 83.c shereis| thaeorprat ing SH3AWIS
to F‘_ user- %ﬁ&g&t@ﬂ_@ﬂ:ﬁi dikslhy ipBMBdr #ith R0 psihedr advhikt leympeivdvizga rl{g;'ﬁiblgalguvni 'ﬁntion
application.an t ti. : specified by the
tabl e ent ryn“?lre atnﬁgécgh?é ogqgeo?l?%@%%@?%gdlt a[l)lqgﬂez{r%?'rle&t?@? t he pointer
identifying character and creates a pointer context entry for a pointer

i dentifying chaé®mct ér péifter hentrslesyshent engelinadoins wlaim 164t shergia theoraret BE pig

there i s noegi BPhIRYpditeR eBiitet MR thd MscdSEbirha ke dhaviattivd Bgbll icatian 61t eliich there

are one or more previously defined display pointers.

66. A pointer control system as defined in claim 63, wherein the graphical interface
control means associates a display pointer with a pointer context by:

determining the application title and pointer location of the application in which the
display pointer is located: and

storing the application title and pointer location in a pointer context table according
to one of 4 plurality of pointer identifying keys.

67. A pointer control system as defined in claim 63, wherein the graphical interface
control means permits a pointer control system user to define at least one of the multiple
display pointers to be an anchored pointer that remains fixed in its respective location as
the user opens and closes applications, associates each defined anchored pointer with one or
more user actions in addition to a pointer context, and permits the user to select a defined
anchored pointer such that the associated user action is executed.

68. A pointer control system as defined in claim 67, wherein the system responds to a
user selection of a defined anchored pointer by executing the user action associated with the
anchored pointer.

-t

63. A pointer control system as defined in claim 67, wherein the operating system
associates an anchored pointer by fixing the anchored pointer on a graphical user inter:face
symbol indicative of the user actions.

70. A pointer control system as defined in claim 69, wherein the user actions executed
by the system include display pointer button actuations.

1. A pointer control system as defined in claim 67, wherein the system accepts a
user-designated alphanumeric character to define and identify an anchored pointer and displays
the alphanumeric character in close proximity to the assoiated anchored pointer on the display
screen.

72. A pointer control system as defined in claim 71, wherein the graphical interface
control means recalls the display of the identifying alphanumeric character when the user
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- 37- 83. A pointer control systemas defined in claim

i n'c! uding a graphical user interface that provides a w nd
envi ronnent . 84. A pointer control system as defi m Iqﬂ wu
further including a plurality of pointer control devices, eac

control nultiple display pointers. 85. A nmethod of providing rrultl pl e
~display pointers for a conputer system having a host processor a display
device, and at |east one pointer control_device that can be actuated when a
di splay pointer is located on a designat®d display feature in an

application to execu
PP returns )Eo ant gctlve application for which there are one or more previously identified

anchored pointers.

73. A pointer control system as defined in claim 72, wherein the graphical interface
control means associates a display pointer with a pointer context by determining the
application title and pointer location in which the display pointer is located and storing the
title and location of the display pointer, along with one or more user actions if the display
pointer is an anchored pointer, in a pointer context table addressed by the identifying
alphanumeric character of the display pointer.

74. A pointer control system as defined in claim 73, vherein the graphical interface
control- means responds to the user specifying an identifying alphanumeric character by
determining if the specified identifying alphanumeric character relates to an anchored pointer
and switching from a current pointer context to the pointer context specified by the
identifying alphanumeric character, and executing any user actions if the identifying
alphanumeric character is associated with an anchored pointer.

75. A pointer control system as defined in claim 74, wherein the graphical interface
control means determines if the character relates to an anchored pointer by checking the
pointer context table associated with the character to determine if it contains an entry
indicating a user action.

76. A pointer control system as defined in claim 63, wherein the system receives an
indicia for each display pointer, with which a pointer is associated and displays the indicia
in close proximity to the associated pointer on the display screen.

77. A pointer control system as defined in claim 63, wherein the system recei‘ves a
user-designated single alphanumeric character with which a display pointer is associated and
displays the alphanumeric character in close proximity fo the associated display pointer on
the display screen.

78. A pointer control system as defined in claim 77, wherein the display of the
identifying alphanumeric character is recalled when the user returns to an application for
which there are one or more previously identified display pointers.

79. A pointer control system as defined in claim 78, wherein the system associates each
display pointer with a pointer context that comprises the current application title and
pointer location within that application for the associated display pointer.

80. A pointer control system as defined in claim 79, further including:
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designated feature, the nmethod conprising the steps of: /péf’rﬁ't’tTrTg’
a conputer systemuser to define and identify multiple anch

pointers that remain fixed in their respective | ocations. ﬂ“@g\‘&‘@“ﬁtu\“\

and cl oses applications; - associ ating each anchored p ohe or
nore user actions; and permtting the conputer systemuser to sel ect

an anchored pointer such that the user &3 ons associated with the sel ected
anchored pointer are executed. 86. A met hod .as defined in cl a1 5,

wherein the st epobfteraconbaxt dahlagddressed be shef nojatay) idankifying icharaqter, gnd tedpta g

gr aphi cal @rzrdpﬁicﬁr fteFadeysohftb] indafd GRhithed thé abdiécatiartitletandpointer Iocal'.Bﬁi are
A method as gedf on oﬂlt&j gdnmxg%lg’gﬁJned Rmmﬁ g%‘éfm tﬂh%%' hélﬁélﬂgﬁg @Hesﬂs@l)fy

poi nt er buﬁdnac efined in claim 85,
wher ei n thep%'tte'b"’ﬂh 'ﬁ%P?H"tef'l%e’& user to define an

81. A pointer control system as defined in claim 80, wherein the graphical interface
control means responds to the user specifying a pointer identifying character by designating
the specified pointer to be the present active pointer.

82. A pointer control system for use in a computer system having a host processor, a
display device, and an operating system that permits applications to be opened and represented
on the display device, the pointer control system comprising:

display driver means for permitting a computer system user to define and identify’
mltiple display pointers on the display device that can be moved about in the displayed
applications by a pointer control device and for permitting one of the display pointers to be
designated an active pointer: and

graphical interface control means for associating each display pointer with a pointer
context comprising a particular application title and location of the display pointer within
that application and recalling the pointer context when the user returns to the active '
application for which there are one or more previously created display pointers:

wherein the system receives a user-designated single alphanumeric character with which a
display pointer is associated and displays the alphanumeric character in close proximity to
the associated pointer on the display screen further including:

a pointer context table addressed by the pointer identifying keyboard charactet and
maintained by the graphical interface conirol means such that the application title and
pointer location are added to the pointer context table when a display pointer is defined,
thereby associating the display pointer with its pointer context:

wherein the graphical interface control means responds to the user specifying a pointer
identifying character by designating the specified pointer to be the present active pointer:
and :

wherein the graphical interface control means responds to a user-selected pointer
identifying character by changing the current application and pointer to the application and
pointer specified by the table entry if there is a corresponding table entry for the pointer
identifying character and creates a pointer context entry for a pointer identifying character
if the user attempts to switch to the character and there is no display pointer presently

associated with that character. |
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anchored pointer conprises: I dentifying the anchored pointer w t
singl e al phanuneric character; and ~di splaying the iﬂ jﬂl l HI“T“‘
character in close proximty to the associ ated anchor ed p

di spl ay screen. 89. A method as defined in clai'm mhereln
the display of the identifying al phanuneric character is recalled when t he
user returns to an application for whi ck3#here are one or nore previously
i dentified anchored pointers. 90. A nmet hod as defined in claim 89,
wherein the step of associating an anchored pointer with a pointer context

conpri ses the gt epBpdihter control system as defined in claim 63, further including a graphical user
interface that provides a window operating environment.

84. A pointer control system as defined in claim 63, further including a plurality of
pointer control devices, each of which can control multiple display pointers.

85. A method of providing multiple display pointers for a computer system having a host
processor, a display device, and at least one pointer control device that can be actuated when
a display pointer is located on a designated display feature in an application to execute the
designated feature, the method comprising the steps of:

permitting a computer system user to define and identify multiple anchored display
pointers that remain fixed in their respective locations as the user opens and closes
applications:

associating each anchored pointer with one or more user actions: and

permitting the computer system user to select an anchored pointer such that the user
actions associated with the selected anchored pointer are executed.

86. A method as defined in claim 85, wherein the step of associating includes fixing
the anchored pointer on a graphical user interface symbol indicative of the user action.

87. A method as defined in claim 86, wherein the user actions include display pointer
: button_actuations.

88. A method as defined in claim 85, wherein the step of permitting a user to defihe an
anchored pointer comprises:

identifying the anchored pointer with a single alphanumeric character: and

. displaying the alphanumeric character in close proximity to the associated anchored
pointer on the display screen.

8. A method as defined in claim 88, wherein the display of the identifying
alphanumeric character is recalled when the user returns to an application for which there are
one or more previously identified anchored pointers. -

90. A method as defined in claim 89, whe_rein the step of associating an anchored
pointer with a pointer context comprises the steps of:
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- 38- determ ning the application or docunent title and pointer

| ocation at which the defined anchored pointer is |ocated; Il]ﬂnm“u“m’!"mu'“‘
storing the title and pointer |ocation of the anchored poi

one or nmore user actions, in a pointer context table addresged®by‘th® ° *
I dentifying al phanunmeric character of the anchored pointer. 91. A
nmet hod as defined in claim90, further including the steps of:

permtting the user to switch froma curt¥nt Pointer context to a different

oi nter context by specifying a pointer identifying al phanunerjc. character;
P _ dete}/min?ns the %ppl(‘x:]catior? or docume_nt title an poil?ter lcra)cation at which the dea}?nes

anchored pointer is located: and

storing the title and pointer location of the anchored pointer, along with one or more
user actions, in a pointer context table addressed by the identifying alphanumeric character
of the anchored pointer. '

91. A method as defined in claim 90, further including the steps of:

permitting the user to switch from a current pointer context to a different pointer
context by specifying a pointer identifying alphanumeric character;

" determining if the specified identifying alphanumeric character relates to an anchored
pointer: and

executing any user actions if the identifying alphanumeric character is associated with
an anchored pointer.

92. A method as defined in claim 91, wherein the step of determining if a dharaéter

relates to an anchored pointer comprises checking the pointer context table associated with
the character to determine if it contains an entry indicating a user action.
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determining if the specified identifying al phanuneric character relates to

an anchored pointer; and execut.i ng. any user actions if the
i dentifying al phanunmeric character is associat'ed with an anchored pointer.
92. A method as defined in claim91, wherein the step of determning if a

character relates to an anchored pointer gganprises checking the pointer
context table associated with the characrer to determ ne if it contains an

entry i ndi cati ng a user act i on.

MULTIPLE DISPLAY POINTERS FOR COMPUTER
GRAPHICAL USER INTERFACES

ABSTRACT OF THE DISCLOSURE

A pointer system provides multiple display pointers that can be created and identified
by a computer user such that each pointer is associated with a particular application and
location within an application. A user can recall respective pointers and pointer locations by
selecting a pointer identifier. One or more of the pointers can be defined as anchored
pointers, which are associated with one or more user actions. The user actions can comprise
a variety of functions, including mouse button clicks. In this way, a user can define anchored
pointers and carry out a string of user actions by selecting the 1dexmfy1ng character of an

anchored pomtcr

This is the replacement sheet

Pate: 12 MAR 1995



