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TNTERFACES BACKGROUND OF THE | NVENTI ON 1. Field of the I'nventi.on This =t
irvention rel ates generally to graphical user ‘interfaces and, rie®y 100% ‘
particularly, to control of computer activilies wth graphical fser. ...
I nterface pointing devices. Descri ptTom of the Related Art The °
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I nteractive conputer s Nyl ' t ount ered by
users of personal conputers g%ﬁ%ﬁ@“@ﬁ%ﬁ&égamﬁl ncreasi ng
ease of operation and conveni ERAPHICAL PSERINTERIFACHESUt i on to making the
operation of such conputers easier and nore convenient is the graphical
user interface (GQJ). A QU provides a conputer interface that is visually
oriented and includes a vari ' ' | spl ayed on a
conput er di splay that make ﬁ%‘gmbmmgﬂ nmore intuitive and
t hereby can increase the efficiency of the user. A GU operating system
enabl es a user, for exanple, to nove a conputer display pointer by using a
GUl poi nti nd. devFietd of the Inveatioh spl ay nouse or track ball that is attached
to the conputer. _Generating.a contrgl input, by noving the pouse across a
desktop or rol | i hBiSimvention falates.generally it sra@hsaf/ \esemm’ga%@d@am partiglag¥.sto

the displ ay.d SRbRef LR sild 0 TRES intédfuel 'nd] tRvided ESPONSE
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control input and pointer response on the display screen is intuitive. Most
QU systens_permt nultiple prograns to be represented sinultaneously on
the conput ef di sBPﬁFP&anﬂffthe&?ﬂ“@Mbl ay wi ndows. The boundaries of the

wi ndows can be adh L . | du . | r Lon.
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execut abl e interfacéithdt 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
tothe 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 responsé on the display screen is intuitive. Most
'GUI systems permit multiple 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 présses 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



provide it to the operating system In-this way, the keystrokes \?I
activate or re-enter a programare elimnated or at Ieast seveﬂ*én@é3 dagﬁsed
neking the conputer easier and nmore convenient to use. Pei nt i ngotorar
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need to | eave the keyboard to control the display pointer. This feature is
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In addition, even n-a“sin ere w y be“features or
artifacts wTrackRoimtHI' ﬁeamcgpmfdmbljamcmdeagm that duiplicate thepfunction oftthe display

remai ns even after the_user exi t hat . wi ndow. Thu | ti,pl.e pointers
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Wi ndow with a Ifgbl et device. Although such a CAD workstation
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 "TrackPomt 11" 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 séme time and it could be useful to have a different pointer for
different windows. In Iaddiﬁo_n, 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.



system provi des a pointer and a cursor that can be controlled ~

| ndependent ly, the system does not provide desired flexibility in ,t{tét ftH
péi'nter responds only to the display nmusg and the cursor responds“?‘onl y: to
the tablet. In addition, the cursor typically is linited to fovenent about
desi gnated w n oREstAtDR
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need for a polnter systemfor conputers such that nultlple display pointers
can be cr eampuotersithati qoubattsapportia 'ergtmgiqwiromnemhmsuﬂnmnléhcdeusSuch

a pointer s ste would ermt, easier a nveni ontrol of
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parti cul a t 0 eﬁ&ﬁh en
the user c %ﬁg S&P%Ca Eltlhgg‘?ay, unt|I Ehhe user delete e%%tqgrthé\{ﬁﬂtém
poi nters aamber of deviltd haldwiaed bexihl lpprts: thatearevdvaiiable.si Fuyl exaaipid) emostepersonal

computers are capable of accommodating, at most, two display 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 should be apparent that there is a need for a pointer
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 6perar.ions without being constrained by the limitations of hardware
ports and desktop space. The present invention satisfies this need.



character of the keyboard, which is displayed in close proxi mty to t'-h.e's‘«-.f-.- CET |
associ ated pointer on the display screen. The | abel quickly dl Sti n%z ‘(995 l
edch pointer and permits affirmati ve designation and recall o’f Ddesi éd '
pointers. In this way, a user can define, .iffentify, and mani pukate-a nioer

of display pointers, thereby increasing ease and conveni ence of conputer
operation. Different conputer sumﬂ&i QO THIE INYENTIQN| ect ed wi t hout

novi ng the display pointer. In another aspect of the invention, a user can
define anchored pointers that remain fixed in a specific | ocation of an

appli cation or dogiEebidande Witk ik SRsEt inSedto] ASSbiABF! syeiith f6R dofaputer with 2
associ ated with user actions, such as sel ect |on actlons at ot he W se
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a graphical user interface environment operaiing 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 fhe 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, muitiple display po.inters 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



Fig. | is a block diagramof a conputer system constructed i g:_:;,,ac-c.ofd,anc.e

with the present invention. Fig. 2 is a block diagram show ng the -grm'i\g@ﬁw
user interface and other conponents of -the systemillustrated in 'Fi\g. C
Fig. 3 and Fig. 4 are display representations illustrating nujtipre =

pointers of the systemillustrated in Fig§ 1. Fig. 5 is a representation of
data structures used in the conmputer systémillustrated in Fig. 1. Figs. 6

and 7 are dj @Wd@aﬁm Wb dasttdintUg b Yirhfieiode Bl s Hiethuitiel OF Rbmputer
em i

poi nters of e Sys lustrated in Fig. 1. Fig. 8 Is a representation of
a data str hgidware potsdnd svailable sparp fdranultipleidisplay donsrdl dévieds.i [n dddition] multiple 9
Is atable illustrating the actions that can be perforned with the :

gr aphi cal @achored pointers Can e dghned And selested;tg reduce the,gumbey of pperetions required| ay
represent at ons._i L| ' 1 ntation of the novable pointers of the
systemill %‘t?iﬁ%h’ 'WE%?’%@EH and 13 are display representations

i Ilustrating i NpRrFaingbs il LivaitigesyTahe bRdert Ghvintibh shuld Be apysréfTrom the
illustrated in Fig. 1. 6 Fig. 14 is a flow diagramrepresenting the

pr ocessi ng folfowihgdesyription of the prefesred eémbodifriegt, vmichlﬁgs_n'a;{s, by way bf eampis, sher am
of a conmputer syst constructed in accordance with an alternative

enmbodi ment PBP°‘P%§°§$§S‘EYFP“P‘FWent ion that supports ultiple pointing

devi ces. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1 is a bl ock diagram
of a conputer system 10 constructed in accordance with the present

i nvention. The conput er BRIEEDESCRIREON OF IHEHDRAWINGSL2 t hat stores
data in an operating random access nenory 14 and peri pheral data storage
16. Conputer system processing and conmuni cation with a conputer user is

" keyboar d 1 nt of Radd SO dadee Y LSRR St o GRle TR B ' 2

di spl ays c?mt%vegggﬂ)ut and system operations. Mni pul ati on of display
obj ects takes place by using a display nouse device 24 that is connected to
the host procesig 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. § isa representation of data structures used in the computer system illustrated in
Fig. 1. |

Figs. 6 and 7 are display representations illustrating movab_le 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 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.



via a rmouse interface 26. In the preferred enbodi ment, the jconputér, ¥
10 includes an operating systemw th a graphical user int er'if ace,?_(hj“ﬁth’ar
provi des a window operating environment, which is well-knowh to thosemesmss
skilled in the art and requires no further—expl anation. The GJ program
i nstructions resFige 14ris tahffow [didgrirn represeming thé prodessitg of divs systérd liHgtraled. inl t
shoul d be understood, however, that the present invention has equal

appl i cat i onFigolnon-wi ndow operating environments, including what are

ooty s e g 253 Bt MabSH bt Y commre D i in BShRaRR ih 2o
i ncl udi ng taﬁﬁﬂgbgﬁigﬁ%mﬂﬁﬂ%ﬁfﬁbeﬂﬁ{ww e pbintifg Wevices.

wor kst ati ons, an The ‘peri pheral data sStorage 16 Conprises direct
access storage devices such as hard disk drives and floppy disk drives. The
di spl ay nouse device o L4 Lt | r.dewvi hat provide
the sanme function andﬁéﬁﬁﬁgﬁoﬁﬁﬁwmmmgmﬁ (not
illustrated), which are well-known to those skilled in the art and require
no further explanation. Thus, references to the display nouse wll be
under st ood to i nFigutlés @bibek diagrameofecommeersystemald donstrictéabinl aceordance with the

REPLACEMENT SHEET Date: 21 NOV 1995 7 joystick, controllers. Likew se, .
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i s inplenme Eeskifig ahd cimatinipativneritog cdipureriisens imtiated) threwgh a/kelBoartd |18 swhish ed
in Fig. 1, but is represented as a separate block_jn Fig. 2 tq er‘ri)hasize
that its fuintsrfages o QB%W%F@’%%‘F%%PF&&B n# $isplay ApYice 22 ek agad

t he processgr ey ' ' a ﬁggﬁ- 32
and recei ve‘gld%ﬁ gp a ’rr%‘%g%{s?%%i %“?éﬁ‘?%@ﬁ%ﬁ‘?@u&r ] oyst ﬁﬁﬁi npu‘% mfpl?{)sﬁl\rag
mouse buf f esbjeds 1akés Ma\by dsingtd disgiaymotiseadbvice 24ithatds tonnketed to thi ddstaprocessor
di spl ay device input can be stored in the respective buffers until the host

processor |viaadaonse inerfage6: 1pdke praferred embodiment thg sompuyter systase 4 0 includes an

i nformati on _and. t he host ..or.o : u i.Si '

Gut it o SRERRtng g bR BERERH, SR I (OUT SHertrbiaRt § \PndRhockdife
The QU usegvifmeht) daficld e Walll-Bdwan Yo teseeskillddo irs tho QR ad e i Ao/ fi@ther
application prograns 38. As described further below, the GU 30 of the

present i nverplanatiorsuBheGLE pregramingrugtions regide i theaaperating suaphory Ldcindithe data
control int SB:‘;SE ?6.48 sﬁgmﬂd Be BiSdethad, ﬁgs%\?e)x(-,t théﬂgll: grcéezm 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 IBM
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 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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Fig. 3 is a representation of a display image that illustratesttie w ndow
operating environnent supported by the- GU 30 of the pr éf_ef'r'éd:W%ﬁaﬁénﬁé,
as di splayed on the video termnal 22. Those skilled in .t.he'Za?t i
appreciate that the GU provides a multi-Ileyel operating énvironment in. .
which nultiple application prograns and doewrents, or w ndows, can be

active at t feystickeonirotlers. Likewiseyreférencesnte swuse buttans aodpthes mouse fepawresnwill be

managenent program di sp wi.ndow 50 havi ng. a_wi,n. fra 2.and it.le
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have been a@ﬁ ?P&%Pé%‘f_’ %’ﬁdﬁ%%ﬁ%{/e@ségéﬁﬂr%é%c op{p'?ﬂe ap?){(él)%gﬁdon
wi ndows t hethgffer $2 hAd rdtgives displaf GeoMsEBpat i(60tracioball belfoystick input)afrom anmoase
w ndow si zing icon simlar to those described above for the program w ndow.
A REPLACEMETI45HEE kngwn to those skilled in the art, keystrokesyandigtisplay geyice input can be

conventional , default displ ointer, 7.1 1S s . J '

of 1 ho. pr o R 36 iRV OB RS e Host BreaRP s el for'he file, PRARE QU
are illustraiRbes Qudi BputinfdrRatie AR hdst) Brobesskt Bdtried s@creqiisit pravessipgn the
wi ndow 50 i ncludes a novable pointer 72 identified with the character_"a"

| ocat ed adj &idnmaintainsghe display onithe tisplay devisei 22avia ardisplayidrives 36 nEpe bl uges

bl inter.74 identified. with.the |et "b adj : i .
Covond apol M pirsiow SapeLEVittiontitas Subfiist Sipiuin, ot Biflihudd GrdBBl 5. A"
the letter '4escriBed Fukidr Heltiv,Pie'GET 30FbN e Presériintvdiitiol supports aiuitiple Wi

70 includes a novable pointer 78 identified with the letter "d" |ocate
adj acent t hpointsrs thiroughTépointer icontrq) dintetface 40 and arpointér! gontext tablgy#d-shed from

e, oLier POl I oy hogays LGS o7 ARl Bbdee e ARbE R Wil o
00T vy RS ) A6 OUL st ot et e vt
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uhen the Muse L. el LIS SELL YR80 blcaki bS5 RN 5 WiRoRR!
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, 2 menu icon 58, 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 "Helﬁ". 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.
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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A user of the conputer system 10 can control novenent {{0f..the wari ous =" =
poi nters using the nouse display device 24. In the preféerred embodi nent, \‘\
t e pointers are inplenented in a GU w ndow envi ronrréhg___.a_,nd_ﬂ_ t{onbe to!
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keyboard 18. "Restri g the rdentl lon to al phanuneric keys reéduces

t he confusi tientified withghe lettehd"lpeated adjadent thecpuinten. ng speci al keys
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rel ati ve poembodiments théractivei pdinter isslargey ahianatheudthérhitiuseeatetb poiniers: s Thekwindeow
in the art, however, w || recognize that alternative schengs can be used.

For exanpl ¢?°W‘§l.ng4h? AFE: PURIEE 13, bﬁﬁ%fmw@%ﬁeﬂh& e ?%?Wm’_a
charact er 1 sinple¥hytHlodstls fled i nob@ile Rintk3° TRGIeRIE! whdiPBk ousLlisSmoved. the.
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preferred eadiveipsimér intthe fadus wifiddee éothe ohlCpointer tHae moves.ous novabl e
pointers that are defined by a user. The GU keeps the fesponses of

poi nters separ at & user ofithe computer systems! O f3n contze) movemant; eiie YAHONS Rointers using

novabl e poi | ' ol . [ . .
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mul ti-pl e pointers through.a pointer context table, which associ ates each
poi nter wi t winsgwsiie whigh they svermfirsbdefined. 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 aiso 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 respectiw)e window frame even if the user continues to move the
controlling dxsplay mouse further across the workspace.

The multiple pointers‘72-78 can be identified and labelled in a 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
alpbanumeric keys reduces the confusioi_x that might otherwise result from using special keys
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specify the pointer position on the display screen 22. As poted-dbtwey; LN, -,
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i dentify a parti qules préfesrell ambbeiicut, ehe GUT BB Redysidohibf SHeiafious movibie Boinfeks
NOV 1995. 10 Thus, even the program w ndow wor kspace 64 is assigned a
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coordi nates. The table also could include application rdentification,

i ncl udi ng t Idisplgypscrasat il therpaeferredh cmbiodioenty thesystem keeps tracksofr the guiitiple Poigters,
a pointer cqoptext table 80 fo he . wi ndow. envi ronnent pr.ovided by.the .G
30T mex JHFORER 8, PRI OBtk abley Shifh RSO <apf PPt L B Sent thEirRgor t
active in t@ﬁeﬁﬁsﬁé'ﬁb%pﬁﬁﬁbnio&zhéakpai‘%}ekﬁ@?i on has a separate pointer
context table for its associated pointers. Fig. 5 shows the pointer context
tabl e for one of Asmotedaboveanithe prefétrad embodiment thaopergting i$yistept comprises a GUI
conmuni cati&g ver a,,netwar each.user will work within.,a separate.

t

operating s PrR%ides A WIndave operating FRIFONTSAE o 4 the-¢ase of A WipHaw snyispyment,
Fig. 5 showgprries 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
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 "buttons,” and other window
artifacts that can be selected and activated with a mouse button click. These idéntiﬁcation
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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As noted above, the window title in the pointer context table 80 corresponds to the

3

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 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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havi ng a wordtiaddewace 64 within which three active application w ndows 66,
68, 70 are contal ned. Each application w ndow 66, 68, 70 includes a working
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application wi ndows are contained, various nultiple display pointers,
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manager W n
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 pointér 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 appﬁcaﬁons, multiple
documents may be opened or in a window environment muitiple windows may be opened and

- layered on top of one another. When one document or window is closéd, 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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within the workspace 88 of the ﬁrst application window 66 is the movable pointer 74
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identified with the letter "b" adjacent the pointer and also an anchored pointer 94 labelled
with the letter "e" in a 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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Sequences 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 tabie 80 and the user action sﬁeciﬁcs 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 z_ﬂlows 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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in the GU reating a, novabl e pQi nter vi ng .t he se] ect char act er

bi ndi ng. Tﬂléﬁ & B \PREIEF cgpqu&(py, % oped ibyAn ﬁp"ﬂefﬁlﬂ* ksy geqyenrespe
given the I; er
o ven the e i Y Ryl MR Be7 U 58 oeld AP oS, RIS

character, politerGidntificationdeesiselected fromaintdngsthe alphmﬁndrﬁ'lkbg ¢fGhé keybolad, ehichy

correspondl n'% to the specified al phanuneric key and,
en released, followed by an action, which is a keystroke action comprising either a single

key, a multiple-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 the;x releasing
it, followed by pressing and releasing an alphanumeric key. In either case, the GUI 30 causes
the defined anchored or movable pbimer 10 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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way, a user can dc ine mova e pointers on tﬁe 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 defauit
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 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

e QU can
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' bmdmgs by associating them with a user log-in identification code. This feature can be

implemented on a network 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 muiti-context Select features listed in the table 102 illustrates that the GUI .aO
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 GUL That is, if a user is conrrolling  pointer
in a first application, and then presses the left shift key foliowed by an alphanumeric key that
identifies a movable pointer in another application, then the GUI will shift the active window

_ 1o the second application and control will pass to the identified movable pointer. A better
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pointer, 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 multipie pointers and anchored pointers can be gained
with reference to the display window représentations of Figs. 10-13. Figs. 10 and 11 relate
to the "switch to" function of the multipfe pointers. Fig. 10 is a representation of the program
window 50 with a workspace 64 in which the first applicatien 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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next request péifitePT8C ThE dizplait (20! théPippesrs: @f&g@@hﬁp@qn i nput is obtained at

t he box nunbered 202, processing of the input begins at the flow di agram
box numbered 204,Fighd2eandH3d xélymmhe wmofersrtormmzean mmredmmr EigDks isne
e

or Append actro ect to _an. see, Fj

acconpanyi noh rersFudsiod 786 broeferd riflkiv) S0P The 865, (R0R, . el %Paéﬁwer
Define, Defigfhddivé 86,5870 ust@ied AP PRIE ha%ﬁxgaééﬁm&ed/a spAH 19Q6FhsA08P poa 106,
t hen processing proceeds wi th the fl'ow di agram box nunbered 206. At box

206, the systespectiedlpt &b illustryged m &ig. cﬁ;nheﬂsttapphmntwdcwrmdspmw agchored
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context into The pol nter “cont e
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 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 muitiple pointers
provided by the present invention also can be provided in the context of a non-window
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corresponding to the anchored pointer if the Replace and Define functions exist. The system
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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.
Process__iﬁg then proceeds at the ﬂew diagram box numbered 208, where the systém 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 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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s.a, secand di splay pointer nt r.ol
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t he two poifluw dagraanbeohurtdbered 288. Those skilled in the art will readily
under-stand t hat éhe ﬁoi nter _context table for the nultiple pointer control
devi ce system 3 ?ﬁkgft."f 3 Delgtr acgion gt bax2l 6,was negative, themray thedflaw diageam box

compared WidbhreR@ 20 b Y&l Uheiils bWt HRE b Aoded BYLE whl for £ Dl P

poi nting devic _
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/tnouse—.interrupt 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 controt
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ath tached cPpointess)sandithen highlightsihe new p@tm" arothegwise renders it distinative, ascisprsibed
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having a didfsplap¥%cré@y, which 3 6oritnohl§ Feferred Go RRiHaViRg the TUOfocdEYh Cife hdadiatedn
be actuated when a display pointer is |ocated on a designated display

feat ure i napplicatqs. i Rracdssing thengssumes withithe flowi disgram bok aumbered m&esrdsmmad
conprising the steps of: permitting a conputer system user to define
mul tiple dF'%‘ﬁ’I‘ay pointers that all can be controlled by the user through.
the display devm@cmhftﬁe rSfySemOii luftidhed rntmggl R BéeribéiPabiov€ provides 'atdRvdrietit N9
a pointer with a single alphanuneric character.

means for defining and controlling muitiple display pointers with a smglc pointing device.

O"

It also can be advantageous to control multiple pointers with muitiple pointing devices. Fig.
15 illustrates a computer system 302 having some coxhponcnts in common with the system
illustrated in Fig. 1. These common components have common reference numerals shared.
with Fig. 1. Tims, 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 2 user to define multiple 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 wouid include information specifying
the individual pbinter control device that "owned" the pointer. In this way, only the pointer
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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to a pointer location of a different pointer context speC|f| ed by the

i dentifying al phanuneric character.
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steps of :* det er m riiyNgRIiMHIoEk ¢l i ed pointer identifying atf'phanumerig.,
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wherein the phbiisytlexy location within that application for the associated
- pointer; and

permitting the user to designate a currently active display
pointer from among the defined multiple display pointers such
that moving the pointer control device causes movement of the
active display pointer. : -

2. A method as defined in claim 1, further including the
steps of:

permitting the user to recall the pointer context of a defined
multiple display pointer when the user returns to the document
for which there are one or mare prviously defined pointers.

3. A method as defined in claim 1, 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 pointers.

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

. determining the application title and pointer laocation at
which the defined pointer is located;

stroing the application title and pointer location in a pointer
context table addressed by the identifying alphanumecric
character of the defined pointer.

5. A method as defined in any preceding claim, further
including the step of:

switching from a pointer location of a present polnter
context to a pointer location of a different pointer context
specified by the identifying alphanumeric character.
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wherein the step ssocimtisng*a defi nexl pointer with a poi nt er nt-ext e
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to switch f QAT ACERT r2H Pl oL SRERATIIRI LY et epBPAREST coMtRAT by
speci fyin a 0|hter | dent i hanuneric chracter; determning if the
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character |s associ at ed wth an anchorea pol ’ht er. 13. A nethod as defined
in claim 12 crdariagnat babss egninfy dRIretWaNpegntér t D Angca1pRbAlRSri® an
anchored poiaottagractenpifstsecdicikiny tiabdepenhtyg;, tostwatild ablteyassoci at ed

wi th the cha®ogdespopdingt &8 nthre qurrentcpainkas Iecatkany i ndicating a user
action. 14. A nethod of prow ding mul tiple anchored display pointers for a

gr aphi cal US)Er ImAe @RSdt tdgio Icqun %n‘t_.’;m 3993".;98?5 at:t Iar}.gn further
including the steps of:

permitting a computer system user to define at least one of the
multiple pointers to be an anchored pointer that remains fixead
in its respective loccation as the user opens and closes
applicatlions;

associating each defined anchored pointer with one or more user
actions, in addition to a pointer context; and

permitting the user to select a defined anchored pointer such
that the assoclated user acticn 1s executed.

8. A method as defined in claim 7, wherein the user actions
include display pocinter button actuations

9. A method as defined in claim 7, wherein the step of
permitting a user to define an anchored pointer comprises:

identifying the anchored pointer with a single alphanumeric
character of the keyboard; and

displaying the alphanumeric character in close proximity to
the assocliated anchored pointer on the dsiplay screen.

10. A method as defined in claim 9, 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.

11. A method as defined in any preceding claim, wherein the
step of associating a defined 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 defined pointer
along with one or more user actions i1f the pointer is an
anchored pointer, in a pointer context table addressed by the
identifying alphanumeric character of the defined pointer.
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feature in d@ésignated feature, the method comprising the steps of:

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

associating a pointer context and one or more usar actions
with each anchored pointer, the pointer cotext comprising the
window title and pointer location within the window; and

permitting the user to select an anchored pointer such that
the host processor executes the associated user action.
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currently active displ dgperpingt ¥r ther epegibind ridentifvdnenpliphapueric @hazasienycopiginptacr s
such that novi ng dofresppnding brry inahd voditerdemxd daldeiuses novenent of only the
active display pointer; and permtting the user to designate a different
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havi ng one or nore previously identified anchored pointers. 25. A et hod
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21. A method of providing multiple anchored display pointers for a graphical user
interface that provides a window operating enviromment 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 execcute the designated feature, the method comprising the steps of:

permitting a computer system user fo define and identify at least one anchored pointer
that remins 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 méthod as defined in claim 22, further including the steps of:
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cl ai m 30, wher ei ractilredistl@romferassoci ati ng an anchored pointer with a
poi nter context conprises the steps of: determ ning the window title and
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met hod as defined in claim31, further including the steps of: permtting
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define and identi mul'tiple display pointers conprises identifying th
nmul ti pl e pointers vvlefh di fferent indicia.

26. A method as defined in claim 25, further including the step of:
permitting the user to recall the pointer context of a multirle display pointer when the
user returns to the application for which there are one 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.

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

29. A metﬁod 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 character: and

displaying the alphanumeric character in close proximity to the associated anchored
pointer on the display screen.
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the application title and pointer location in a pointer context table

addressed by the idegf ngehpp.n&wgg& P"%&'nﬁr @Jaaracoffgﬁe aého;e@go,mb.spa!m.ywnmoﬁster
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38 A nethod as define cl R
swi t ching from a "B6i Pk r&cmn at'l 8n g’ft a presen[] p0| il er cont e'f%tfyfné alphanumerltcer

| ocation of a di feRspatsyrof B‘i?’n‘?*@'fe YMPRxt specified by the identifying

al phanuneri c character. 39 A nmethod as defined in claim38, wherein the
step of switching t®2a dinktherasnibfipdiintleim 33.0 hirthat inclodiheuidie stepshed: st eps of :
determining if the specified identifying al phanunmeric character contains a

correspondi ng entry igmkfife R Meflio AL § SR pAMBN GGk tNE EMEELR Vointer
active pointer to &tf, b?s?e?i'fﬂ)(g? ﬂl&re{.]ieniﬂ?ﬁé %1&, Yc §t& 2Rl entry if there

is a correspond| ng e entr anuneri c character;

and creating a table entry for the identifyin aI phanunerl c character if
there is no table 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 mltiple 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.
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di splay pointer with f 31
the application title and poi nter®|dcation -2 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 cod¥fputlemttnd at defiinkiaini abajm 3G whayein tier sered sagsopiakingdd digblayypointer
devi ce; .. .. -afra piintePRitaiti cogrisesthesedshvdt permts applications to be
opened and represented on the display device, permts a systemuser to
define and identify J di spl inters on,t L spl.ay device that.
can be noved about0 ijéa,{% fé‘- ﬁléep'%p?alﬁoea@ %Bﬁh Ta ?‘%tﬁrs,‘°"‘;;}§°a%%§’€‘ﬁﬁ' ¥h§ d(')srll’leayo?o"{ he'®
di splay pointers 96 Mes| gnated an active pointer; and at |east one

poi nter control device that controls novenent of the display pointers and

t hat includes a cont sloring thetaprlicatiient titlaandomindert locet ionl irom peintdi sqoteaty tablecaddressed
after a display poithd sentifsingreleimomérdc shracteiedi e disday wim@l ay feature; and
permtting the conputer systemuser to designate a different one of the

mul tiple display poigtenSeds dsneriRdtih YRS Riri¥e ROfulthSthe shpof: A cONputer
systemas defined in claim4l, wherein the operating system associ ates each
di splay pointer with @ poinpter gontext, conprising.,a particul ar, application
title and | ocation of'fHE {}P%bWé’S}eerFaﬁP%P%‘iefﬁ‘hp%%%ftm%fﬁﬁltP 83?5“??58“933‘?“ oA 2
conput er syst em adiffereti neinger; context apeniflipg by Wiecident ifyingradehanymer igtchamgtesy st em _
recalls the pointer context when the user returns to the active application
for which there are @e Of il Qs [d6fecl GhlSlaym 8BeTwhdreidl thd 519 aY siitvhing @6 8. diffdrentA

conmput er system ggindefbied ihdludéd e Sefhor: t he Operating system associ ates a
di splay pointer with a pointer context by: determ ning the application

ticle and pol nter | OgaLlion, OF s S, ARG Mt Sebld® Sl o R
' 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 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.

- 4]1. A computer system having:

a host processor:

a display device;



stori ng"t he applicati [ _ ter location in a poii?-ni-':é-r'" cont ext o
tabl'e according to oj I i i\ !ﬂjﬂ[of poi nter identifying al phh8ufiePit;
characters. 45. A v defined in claim42, wherein the . ...

operating systempermts a conputer system-3sser to define at |east one of
the multiple pointers to be.an anchored pointer that remains fixed inits
respective |ocation aerarsine segen thijcmemitsseplichidana do bpoprpried and jrepresentedsos dbe ¢iprday
each anchor ed poidaties reinith agnstemosserntordef ingsand idatify awigirlen addition to a

poi nter context, and permts the user to select an anchored pointer such

that the user actigiBSarasmbirs af e didblad ddvRE tRE bAWo G6le bl Gh @RL QI EeppIaions,

execut ed, 46 s nFORRNE 56 oP s ohla 5o el 030 eflnfib ATty polIEY G111

systemresponds to a user selectlion of an anchored pol nter executing the
user action associated with the anchored, pointer. REPLACENMENT SHEET Dat e
119 SEP 1996 -31- 472t least qng mejpler ponkrpks dexicp that gentiolsoppvamnt of sherdisplay mpjntare g

t he operating systhatnincludes @ pantrels buiten chat ner del agfodted e a [display Xpatyre tafiter andispdaved
poi nter on a grapaintalis meved toi thé dusfepated Hapldpdbatirerdindéat i ve of the user
actions. 48. A conputer systemas defined in claim47, wherein the user
actions executed by {hgiSthePmubdt shi odieSB !4 a8 1a ti Bbref thd &nﬂlas‘nmwmel A3ay

S
49, A conputer. %ss%fem %ﬁivgedgslpﬂ?goin 0 claim45, ~wherein the system
accepts a user-selecte an anuneri ¢ character to define an anchored

poi nter and di spl ays the al phanuneric character in close proximty to the
associ ated anchored Foi nt ewvubai sysien agjdetinedyin glajmdly whesgin the oneratipprvster asgspiatesm
as defined in cl céeen digelanwbpinteri with laepothtes pdosbgxt odompr ivine i ad eanticulari awgl icakioh ditlerendi ¢
character is recalotatidn whehe dishlay pistsr wietin that ablication.act i ve application for .
whi ch there are one or nore previously identified anchored pointers. 51.

A conputer system asgdefy feghel Qs dl Qs i 16 S, bl 3 ofaling DI6R Fhe1E Thed
di splay pointer w tpleracﬁﬁm n %rtthcont ext t I
I -

i termni a ation title
and pol nter | ocat®y 0 7 dos e o i s peLinlod JpE Hhe e o e
the title and | oc®REeYisly defined;disp}pvaRointefint er, al ong with one or nore user
actions if the display pointer is an anchored pointer, in a pointer context
t abl e addressed by t#ie iAdemitef systen asdepinainio rabain 42, Gheadreretisy systbn dsheiatiisydispjay

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 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
confext, 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.




_poi nter' m defined in claimb51, \/\hérfelh'h; the ty !
r esponds to t he usgmmm“““‘mm ﬂ'! inter identifying al phanumeri. c; g ‘?Mﬁ 1@@8

character by determiirg if Phe® specified identifying al phanunesi-c:

character relates to an anchored pointer and switching froma current

poi nter context to the pointer contextzgpecified by the pointer identifying
al phanuneric character, and executing any user actions if the identifying
al phanuner i c4thahaomateri sstes asdebinadinvélain 450 whéremothe bp@1@iing S¥sterb Associatds

conput er &Y sricRired poimedrl BE T ikilg Ghtiafdhored WRRELIR 4 %apﬁl}’cﬁg%g%d%t%ﬁ% G5

t he char r el 0 anchored pointer by chec
cont ext ai?%'l et"z’ies%tgl%':h:%aS‘ta ﬁﬂnﬁ the character to determine if it contains an

entry indicating a user action. 54. A conputer systemas defined in claim
41, wherein the draphtaaystontedbfifd BQi1ain0l7, Whedi thS Qkerl doPiths bialted 8f ities
mul tiple ét%:l?'xﬁélud@%%l@yr&dﬁﬁpbﬁét‘%&]eéc\ﬁ%m%‘ indicia for each display pointer,

with which a pointer is Identi A conputer system as defined
in claimb54, wherein the systemreceives a user-designated single
al phanumeri c c#r actlecomiteh sxktien hasa defiimd| fy cpadi BT vhbieim She cystier cheeadts a

g' Sp: ays vsétesedédbétn il pianiméri6 Netametdd!’ th ndéfllﬁseanpa.mreatymﬁ@rts}ﬂ %%@%Mmd o
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di spl ay &Frfhe |dent|fy|ng al phanumeric character is recalled when the user
returns to an application for which there are one or nore previously

i dentified disgpl ay cdupitsi SFsten gﬂdefmed%%@ﬂﬂ%e%e?é(ﬁtﬁg‘d?s%lgeéf' {h%dmbrﬂll‘}lu%' m

56, wher tem assom | spl,ay polnter.wt

cont ext t M%ﬁ%%&seseﬁﬁ r‘{’ e ﬁ‘ﬁl 1585 t‘"?tBﬁ’ st {0 angack v ?Bll‘ﬁattg F°60"$'f‘?hon
within tH8e rempﬂ%mmpf%wuqlhed@wm@p@dedonosqimy poi nter. 58 A
conputer systemas defined in claimb57, further including: a pointer

context tablg adgr f‘eﬁj sp%erﬁ ae d%}%eﬁtlﬁrcl Lidlet \vﬂe# EQh?ls%&Plﬁgchiage cha E B er

that is rraJntal.n (Cat ORI Tt e

e
and poi nPPainterolid o’f‘f}l%ﬁeé cﬁ’gg’@d tée g'FFé‘“E)%l 'Fﬂ%ﬁpf’éﬁtﬁ?'\ei’t“q an @’IW‘?&H"@“H’PS#BI ay
poi nt er |Whlcl!éfl¢ dl@dlw’tphmlt@bgs eated ardt storjng the it kepindylogation b theisblay bsinter,

poi nter GOdakexth 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 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.

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.

55. 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.



59. A cbrrputer system as defined in m H»m m] n the operatingnps e !
responds to the user specifying a pt“' ml ﬂl’["‘g al phan“”e'r""C?'Q"SEE"'@B I

character by switching the conputer Sysfentfromsthe present acti vespoistrer:
to the specified pointer. 60. A conputer system having: a host processor; a
di spl ay device; an operating systemthap-permts applications to be opened
and represented on the display device, produces one or nore display
pointers on the display device that can be nmoved about in the displayed

appl i cations, 5and Mesmpites sién & ddriiRd Gh So%lmssp%é?éﬁr éhetd@sp% sieﬁﬂegmﬁﬁfms“

active poi ast o ontrol device ontrols
novement ngn&h? umrgp%hﬁ%ctg'g ?ﬁ?‘?ﬂgd é’ﬁ%? fhﬁa'{ser Fergle & ?PBHF?' d?" Qft t¥hreh; there
can be actaﬁ%lf"@dwo‘!‘i"'%lpﬁﬁ"s“ﬁ? #yidend Hiiedr displpx eeintersii spl ay pointer is noved to
t he designated display feature; wherein the operating system associ ates

each defined g4 spl p¥oB@iePtSEtadM Erﬂeﬂnap'lﬁltcﬁlm nt égel CWQOFJ[T?%F@mate each

partlcula licati Itle, t

that appl %% E ﬁ?'"éﬁﬁeyléf'rfltpﬂ’é'?% 89"&?"? Bﬂgﬁ%’rﬁﬁif %I"I“'ére?%épﬂkﬁaﬁ'%rt‘& nt“@xt
when the tl’glélﬁerrbmt nsvithintthat mﬁmﬁeonabplth@easmnteﬂdusp\wm winteher e are one or
nore previously defined display pointers; and REPLACEMENT SHEET Dat e:
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al phanurer.| %; lﬂ;'élewgbhénpv\% ﬁﬁ]&?gﬂ Sﬁl?fb'y ﬁjrf?ﬁ r mc'iudugssoCI g poin cgntext
di spl ays t r PeiA§ra et ying &‘p 'fco‘/‘!PFﬁcﬁey that tlﬁémé.'%ﬁ%il byt he
di spl ay poperating mtermlcld mlzaplthg/aMrcetam tithe aslyieton facatibrearei addddutdi thg :poimter
poi nter cepitet tabRbHen acdisR&s felntdy ik RSf irddP asreRyEsdsse iR IR %tﬁépIMe&mﬂes with
mai nt ai neqtg) Jﬂ!l? chRS{tat' ng system such that the application title and

poi nter |ocCa O are added to the poi nter context table when a pointer is
defined, thereby associating the display pointer with its pointer context;
wherein the offer ad icoputey Shstom se defined Sintcdaiinlt8, wikesin the Gbdrytingsy8temOieiords to

i denti fyi qgy ghdphgbasiTRing G smfeﬁqfﬁ&{nmng%ﬁaﬁmng NG teP B Udv§ Loh Fé SThE MBoligutdP

the present ,activ ol nt
P system K‘rom %hcp presen? actlve pomter 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;

vherein 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



specified pointer; and wherein the oper nds to a L ;
user-sel ected pointer identifying charac mmﬂ he current 51'
Lp

application and pointer to the appli catl Oomn er speci fied bﬁgfﬁp 10‘
table entry if there is a corresponding table entry for the |dent|fy| ng-

al phanuneric character, and creates a-gginter context entry for a pointer

I denti fyi ng character if the user attenpts to switch to the character and
there i s no [weredetlhel systde frecetids paisai-desiendies plirkye plbhdntmricpshemeter wth which a

associ at egisyliaf hoinbéH lsP Q%éiﬁfeﬁ Fand pla.vs the GOSHRMhG i ?Na%c%p grf cfsl ppo%ﬂm'tf' to

claim4l, further ser Interface th provi

wi ndow opglgaatsfoﬁbat%dn‘\i/ﬂs?%ﬁﬁ’énﬁfer ‘%Ztﬁg 'Ee@'i' system as def i ned in claim4i,
further including a plurality of p0|nter control devices, each of which can
control nul.tith systbmSiutthyr preivdtgr S. 63. A pointer control system for use
In a conputer system having a host processor, a display device, and an
operating system.that nggaglts appl catlons to he opened and represented on

the display &89 o f, pddresses by, He alghagusenie ehapoter that isimaiptained by ither
means f oroppeatingtsrsten smhdbatptlbeapplsgas;ioamlusmnd ‘baintbeflocaeionnde adedite the puidted pl e

di spl ay p@htekertablorwhbh@ sbisiet ¥ di?"ﬁécpetﬂehﬁ% aﬁﬁgla@ﬁgnﬂ)!qgsﬂgo%mte? Vil its
di spl ayedp Q} h&l@& ons by a pointer contr devi ce and permtting one

of the di'splay poi nters to be designated an active pointer; and graphi cal
i nterface control neans for associating each display pointer with a pointer
cont.ext conpr ivhenein dheavdrating aystenp pdspendsd it6Nthé i dsbre spBityin@CalpbMberoidehti€ying

di spl ay pﬂblﬁhﬁénﬂ‘cﬁeﬂ’h&e; BAkwiddhRle ﬁ@thH?e?%gstﬁf ?l%‘p th@gregéﬂﬁ ?ﬂg&:f’o%tep qgttf?@(t

when t he usei neturns the active application tor wh are one
more previPgusied p&H‘F?n di spl ay pointers. REPLACEMENT SHEET Date: 19
SEP 1996 -34- 64. A pointer control systemas defined in claim63
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one or fTDIfoesxﬂltétht@Llihb YohiRbleRehd Othe R 3y daOTdbRAly defined pointer] display pointer
presently associated with that character.

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

62. A oompui;er 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 comprisins:

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 actlve
application for which there are one or more previously defined display pointers.



66. A pointer control system as deflgmuu I ereli'n ‘the . l
graphi cal interface control neans asso iulﬂ'm’mwmm' nt er 24 8 "’SE Guﬁ 3
poi nter context by: determ ning the appl i catibn 1ity e*and poi ntEFr~Focatiom—==
of the application in which the display pointer is |ocated; and storing the
application title and pointer |ocation-341 a pointer context table according
to one of a plurality of pointer identifying keys. 67. A poi nter control
system as defitded iAnpaihtar momits]l sistemedsndefined gn aqibincBdl wheesir tisc epeeativigr ﬁMstem
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associ at es each defined anchored pointer with one or nore user actions in
addition to a doi ntAerointentcanttal systbmpmr dofined tiheclaisess, twherstl €t omratérie HStkn

anchor ed pgiaNfsethe Spéftert anhttexﬁ; hﬁe@%%bnatr%rdé%r 3Gt R0 absli GRS %?%lcﬁ%here
poi nter caontrol system as ﬂég?ﬂd%‘% dé?f’g claim 67, wherein the systemresponds

to a user 2EePEY "B BV Y Wo?%%te?ol nter by executing the user

action associated with the anchored pointer. 69. A pointer control

sys}]em 35 def 6hed A poinfericonteol, sybtéﬁrasidafihétﬁupeﬁlixﬂ& nﬂxe?élﬁttﬁéfkﬁiﬁlﬁ@&i it &$acdn

anchore t e in on, a. gr.aphi cal user
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i nterface sy he ueer actm’ on poi nter control
system as defined in claim®69, wherein the user actions executed by the
syst em i ncl uddetdimgpinathe apphicetiob tiitl®andsdintet i locasion I . the apAig@diont iarwhichntheol
syst em as 4eigfdyNRthteN i< IR O Wherein the system accepts a user-designated
al phanuneric character to define and identify an anchored pointer and

di spl ays the al phanurrerl ¢ character in close proxinmty to the assoiated
anchor ed poi né%Fingrthe merlirrtion 4itle epdeginter docation ipi priter sontextotabloyarcandings
defined i tho ohenofia Bluralitvesfebainteh ddegtidgifié kas. | nt erf ace control mneans recalls
the display of the identifying al phanunmeric character when the user - -35-
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di spl ay pdisﬁl@rpo\ihtéﬂ‘s to PO i lafidhore® bitdr ¥t FaladisNTiRddNth §d3€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, whérein the graphical interface
control means recalls the display of the identifying alphanumeric character when the user
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di splay pointers. 79. A pointer control systemas defined in claim78,
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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.

T1. 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.

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
vhich 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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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
maintained by the eraphical 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:

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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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 display

poi nter is |gratgdofateracort@st %@Jm%g dém&i ﬁycmﬁ@wrﬁrth& fRLARR!d &%&Hlaﬂ ds&

execute t.h esignat ed, f eat.ure, nprising the steps of
permtti ngFea cotgalﬁ'tpé?v deﬁs% ‘é’r‘ﬁhﬂs%?mﬁ}g a'g'f‘T%"gnd i dentify multiple anchored
di splay pointers that remain fixed in their respective |ocations as the

user opens a4l cIAoméﬂ;eamit'rcﬂastykﬂéﬁl&s dagingdcinadlaO63R Falthé frdhud@d Hplurdlety o t h
one or L& taSEhtBf UHIES; S fmﬁcg Bﬁfcﬂ‘cﬁﬁ bt@rol ME1SATRILL Ly &Y@E&m user. to sel ect

an anchored polnter suc e user actions assocrated wth the selected
anchored pointer are executed. 86. A nmet hod as defined in claim 85,
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the step d&*’f““ﬁ‘é epturegthy mgthed cemprigiogthe steps a‘hchor ed pointer conprises:

i dentifying the anchored pointer with a single al phanuneric character; and
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recal | ed 3Wé®tioR¥ user returns to an appllcatlon for which there are one or
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claim 89, Whatgiidtide@ck hitRordd p(ﬁﬁ&?%ﬁltdnggr %ﬁ%&cﬁﬁ%ﬁ%ﬁm er with a

poi nter context conprises the step EET

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. '

8. A method as defined in claim 85, 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.

89. 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, wherein the step of associating an anchored
pointer with a pointer context comprises the steps of: - '
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91. A method as defined in claim 90, further mc]udlng 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.



