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request is made in tenns of a bounding rectangle. Upon
receiving the message, the accessbar arbiter detennines
whetheranother accessbar currently occupies any pardon of
the bounding rectangle and, if so, the accessbar arbiter
reduces the bounding rectangle accordingly. After s
completion, the ABM_QUERYPOS message passes die,
possibly reduced, bounding rectangle to the application
program. The applicationprogram then determines whether
theretumed boundingrectangle is suiRcient for the needs af
the application program. If the bounding rectangle is 10
insufficient, the application program can '.....- the size of
theboundingrectangle in a direction toward the centerofthe
video display. That is, if the application programis attempt-
ing to place an accessbar on the left-hand side of the video
display and one-half of the width of the bounding rectangle 15
is currently occupied by the taskbar, the retumed bounding
rectangle will be retumed accordingly. The applicationpre
gram can then increase the width of the bounding rectangle
to a width that is acceptable. When increasing the width of
the bounding rectangle, the increase in width occurs in a 20
direction toward the center of the video display (e.g., to the
fight) and away from edge of the display, since the arca
toward the edge of the display is occupied and, hence
unavailable.

mize aH windows or undo ' aR windows. When a
user chooses to minimim all windows, all windows dis-
played on the video display are removed from the display
andthebutton(e.g.. the taskbarbutton) carrespondingto the
window appears tobe deselected. When the user chooses to
undominimin allwindows,allofthewindowscorrespond-
ing to the taskbar buttons on the taskhar become displayed
on the video display. The ABILWINDOWARRANGE -
notilicationapprises accessbars ofboth therearrangementof
windows as weR as the minimintion of windows.

With respect to autohide accessbars, theAPIprovides the
ABM GETAUTOHIDEBAR message. The ABM
GETAUTOINDEBAR message is sent by the application
program to the accessbararbiter to request the handle of the
autohide accessbar associated with a particolar edge of the
videodisplay.TheABM_ßHTAVIOHIDEBARmessageis
used by the appäcation program to register or unregister an
accessbar in autchide mode for a particular edge of the
screen. The preferred embodiment allows only one autohide
accessbar for each edge of the screen on a first come, first
serve basis. This message returns trueif successful andfalse
if an antohide accessbar is alteady registered for the
requested edge. In the preferred embodiment of the present
invention an accessbar that is in autohide mode does not

The ABALSETPOS message is used by the application 25
program to indicate to the accessbar arbiter the locadon
where the application program will place the accessbar.
Upon receiving the ABM_ßBTPOS message, the accessbar
arbiter has an oppoxtunity to again modify the bounding
rectangle. The accessbar arbiter may adjust the bounding so
rectangle so that the accessbar does not interfero with the
taskbar or any other appbar. The ABM
WINDOWPOSCHANGED message is sent by the applica-
tionprogratatotheaccessbararbiterinresponsetoreceiving
the WM_WINDOWPOSCHANGED message from the as
operating system. The WM_WINDOWPOSCHANGED
message is received from the operating system when the
user has moved or resized an accessbar. Thus, this message
is used to notify the accessbar arbiter of a change to an
accessbar so that the accessbar arbiter can notify all other 40
application programs having a registered accessbar.

The accessbararbiter sends various notifications to appli-
cation programs relating to the accessbar position. The
ABNRCREENAPP notification indicates to the
application programboth the invocation and the termination 45
of a fullstreen application. That is, a notification is sent to
all applicationprograms havingaregisteredaccessbarwhen
a fullscreen application has been involced and another noti-
fication is sentwhen a fullscreen application has terminated.
The LParamelement of theAppBarDatastructure is used to so
distinguish between the two notifications. The ABN
POSCEIANGED notification is sent to all application pro-
grams with registered accessbars when an event has
occurred that may affect an accessbar's size and position.
These events include changes to the taskhar's size, position 55
and visibility state, as well as the addition, Temoval or
resizing of another accessbar on the same edge of the
display.Achange to the visibility state ofan accessbarrefers
to whether its always-on-top mode or autohide mode has
changed settings. The RN. WINDOWARRANGE nodâ- do
cation is sent to the applîcation programs with registered
accessbars when the user has used the taskhar to rearrange
the windows on the video display. Thatis,thetaskbarcan be
used to teasange windows that are currently displayed on

video display. This Icarrangernent can be parfanned so és
the windows are cascaded, tiled horizonlaRy at tiled

In addition, the taskbar aHows the user to mini-

need to be registered through the ABM._NEW ruessage. If
the accessbar in autohide mode is not registered using
ARM_REW but is only registered using ABM
SETAUTOIRDEBAR, the . application program of the
accessbar wäl not receive any notifications.

With respect to tääkbatinfounation, theAPEëTITyöžtäme
ABM_GETSPAIEmessage. TheABM-Œr3TATEInes-
sage is sent by the appRcation program to the accessbar
arbiter to request the visibility state of the taskbar. In
response, the appHcadon program returns an indication of
whether the tashbar is in alwayama-top mode and whethcr
the taskbar is in autohide mode. The ABM
GEITASKBARPOS message retrieves the bounding rect-
angle of the taaltbar from the accessbar arbiter. The ABN
STATECHANGEnotificitionissentbytheaccessbararbiter
to theapplicationprogramswithaxegisteredaccessbarwhen
the visibility state of the taskbar changes. That is, the user
has changed either the always-on-top propcrty or the auto-
hide properg

FIGS. BA, BB, EC, and ED depict allowchartof the steps
performedby the accessbar arbiterof the prefened embodi-
ment of the gesent invention. The first step puformed by
the accessbar arbiter is to wait until receivingan event (step
502). The accessbar arbiter is event driven and thcrefore
performs no significant processinguntil receiving an event,
such as either a message from an application progamor an
indication that sometidag affecting the taskbarhas occured.
Afterreceivinganevent,thearbiterdetenninesifitreceived
anABMAIEW message (step 544). If the arbiter received
an ABMW Inessage, the arbiter adds the AppBarData
stmeture to theinternallist, therebyregisteringtheaccessbar
so that the application program can receive notifications
(step 506). After adding the dam structure to the list,
processing continues to step 502 and the accesshar arbiter
waits until receiving another event. If the ABM_blBW
message was not teceived, the accessbar arbiter determines
iftheABMMVEmessage was received (step508). If
theABM_REldOVEmessage was received, the accessbar
arbiter removes the AppBarData structure from its internal
list, thereby deregistering the accessbar (step 510). After
removing the data atmaure, processing continues to step
501 If it is determined that the ABMJEMOVEInns
was act received, the accessbar arbiter determines k
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received an ABM-QUERYPOS message (step 512). If the
accessbar arbiterreceived theABM_QUERYPOSmessage,
the accessbararbiter determines if any portionof the bound-
ing rectangle is being used by another accesshar (step 514).
'lhen, the arbiter returns any usable partion of the bounding 5
rectangle (step 516) and continues processing to step 502. E
it is determined that the ABM_Qv=nonne message was
not received, the acœssbararbiter deterndnes if the ABM
SBTPOS message was received (step 518 in FIG. EB).

If the accessbar arbiter received the ARMJETPOS 10
message, the accessbar arbiter detemines if any portion of
the bounding rectangle is being used by another accessbar
including the taskbar (step 520). The arbiter then shrinks the
work area of the video display (step 522). In this step, the
arbiter indicates to the operating systern that the partion of 15
die screen within the bounding rectangle is no longer to be
used for displaying windows and au screen objects within
the bounding rectangle are moved toward the center of the
video display so as to be accessible after the accessbar has
been displayed.After shrinking the workarea, the accessbar 20
arbiterbroadcasts theABN POSCHANGBDnotification to
all application programs having an accessbar that is regis-
tered with the arbiter (step 524). After the broadcast, the
accessbar arbiter continues to step 502. If it is determined
that theABM_SETPOS message has not been received, the 25
accessbar arbiter determines if an ABM
WINDOWPOSCHANGED message has been received
(step 526). I the ABM_WINDOWPOSCHANGED mes-
sage has been received, the accessbar arbiter broadcasts the
ABNJSemmmun.- notification to all application pro- so
grams having an accessbar that is registeredwith the arbiter
(step 528) and continues to step 501 If the anu
WINDOWPOSCHANGED message has not been received,
the accessbar arbiter determines if the ABM
GETAUTOIEDEBAR message has been received (step as
530). If theABM_GETAUTOIEDEBARmessage has been
received, the accessbar arbiterreturas the window handle of

has access to the position of the taskbar and thus the
accessbar arbiter returns the bounding rectangle of the
taskbar in terms of Cartesian coordinates. Processing then
condnues to step 501

If the accessbar arbiter has not received the ABM
GEITASKBARPOS message, the accessbar arbita d€É€E-
mines if it received the ABMACTIVATE message (step
546). If the accessbar arbiter received the ABM
- 44 -ATE message, the accessbar arbiter pops any auto-
hide hotbars currently displayed to the top af the Z order
(step 548).The accessbar arbiterperforms this processing so
as to ensure that the user will always have access to the
hotbars, otherwise the autohide accessbars would be ren-
dered inaccessible. The accessbararbiterpops the hotbars to
the top of the Z order by making a request to the operating
system. Processing then continues to step502. Ifthe ABM
ACI'IVATE message has not been received, the accessbar
arbiter determines whether the taskbar's size, position, or
visibility state has changed (step 550). Again, the accessbar
arbiterhas knowledgeofthe changes to the taskbar, since the
accessbar arbiter of the preferred embodiment is imple-
mented as part of the operating system. Ifthe taskbar's size,
position, orvisibilitystate has changed, the accessbararbiter
broadcasts the ABN_POSCEIANGED notification to all
applicationprograms having an accessbar regisinted with it
(step 552). After the broadcast, the accessbar arbiter dem
mines if the visibility slate of the taskhar has changed (step
554). X the visibility state of the taskbar has not changed,
processing continues to step 502. However, if the visibility
stat fAe tashbar hg_changed,_the accesshu arbiter
broadcasts the ABN_SI'ATECHANGED notification (step
956) and continues to step 501

If the taskbar size, position, or visitdlity state has not
changed, the accessbar arbiter determines if a fullsateen
application has started or finished (step SSB in EIG. SD). If
a fuHscreen application has either started or finished, the
accessbar arbiter broadcasts the ABN_FUIJLSCREENAPP

the autohide accessbar on the specified side of the video
display (step 832) and continues to step 302. If the arbiter
detennines that the ABM_GBTAUIORIDEBAR message 40
was not received, the achiter determines if the ABM
SETAUTOIEDEBAR message has been received (step
S34). If theABlvtJSETAUTOHIDEBARmessage has been
received, the axessbar arbiter determines if there is already
an accessbar in autohide mode on the specified side and 45
rejects the request if there is such an accessbar. Otherwise,
the arbiter allows the request if theæ is no autohide access-
bar on the speciñed side (step $36). Processing then con-
tinues to step 501

If the accessbar arbiter has not received the ABM SET- so
AUIOHIDEBARmessage, the aocssbar arbiter determines

notification to aH application programs having a registered
accessbarindicating whether the fuRscreen appHcation pro-
gram has started or terminated (step 560). The ABM
PULLSCREENAPP notiûcation is sent to application pro-
grams so that accessbars can drop in theZ arder to be below
the fullscreen application and then restore themselves to the
top of the Z arder when the fuñacreen application has
ternannted. This allows a fallscreen application to take total
control of the video display. Processing then continues to
step 502. If a fallscreen application has not either started or
imished,1ho accessbar arbiterdetermineswhethera userhas
rearranged the windows on the video display (step 562). I
the user has restranged the windows, the accessbar arb1ter
broadcasts the ABN_WOTDOWARRANGE notincation

if the ABM_GEISTATEmessage has been leceived (step (step 564) and continues to step 502. The ABN
538 in FIG. EC). If the ABM_GETSTATE message has WINDOWARRANGE notification is sent so that a11access-
been received, the accessbar arbiter returns the visibiRty bars can be closed dudng the rearrangement and then
state of the taskbar (step 540). In this step, the accessbar ss opened afterwards so that the accessbars are unalfected by
arbiter maintains an indication of the visibility state of the the rearrangement of the windows. Since the accessbars
taskbarandreturns an indication ofwhether the taskbar is in themselves are windows, if this were not done, the access-
always-on-top mode aris in autohide mode. Paocessing then bars would also be rearranged.lfthe user has notreatranged
continues to step 502. If the accessbar arbiter has not the windows, processing continues to step 502.
received the ABM_GBTSTATE message, the accessbar 60 FIGS. dA, 6B, and 6C depict a flowchart of the steps
arbiter determines if it has received the ABM__ performed by an example application program when utiliz-
GETTASKBARPOS message (step 542). If the accessbar ing the accessbar arbiter in accordance with the prefened
arbiter has received the ABM-GETTASKBARPOS embodiment of the present invention. In order to initially
message, the accessbar arbiterreturns thecurrentposition of display the accessbar, the application program sends an
the tashbar (step 544). In this step, since the tashbar and the 6s ABM__NBW mes to the accessbar, aa ABAL
accessbar arbiter af the prefened embodiment are imple- e a location far the
mented within the operating system, the accessbar arbiter sage to the accessbar
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arbiter to indicate where the accessbar will be displayed
(step 602). After theABM_SETPOS message has returned,
the applicationprogramdisplays the accessbar at the bound-
ing 1ectangle that is returned by the acossbar arbiter. In
order to display the accessbar, the application uses weD-
known funcdons provided by the operating system. After
displayingthe accessbar, the applicationprogramwaits until
receiving an event (step 604). The application program can
receive either a message from the opwating system indicat-
ing user input or a notification from the accessbar arbiter.
Upon receiving an event, the application program deler
mines whether it received a WMACIIVATE message
indicating that the user has activatedthe applicationprogram
(step 606). If the application program received a
WMACIIVATE message, the application program sends
anABM_ACIIVATEmessage to the accessbar arbiter (step
608) and continues to step 604 to wait for another event.
Sending the ABMACIIVATE message to the accessbar
arbiter will cause the arbiter to pop all autohide hotbars to
the top of the Z order.

If the application program did not receive the
WM_ACITVATE message, the application program deter-
mines whether the uset has resized or moved the window
(step 610). The application program receives a number of
messages from the operating system during a resizing or
moving of the accessbar. Theprocessing described herein is
exemplary of one scheme that would work with the pre-
ferredembodimentof the present invention, although others
may be used. During a resize operation, one ofthe messages
sent by the operating system is the WM_SlZB message.
This message indicates that the user is currently resizing the
accessbar and provides the bounding rectangle to the appli-
cation program. The application program can use this
bounding rectangle for validation pmposes and reject the
resize request if the bounding rectangle violates any of the
rules of the application program. If the application program
decides to allow the resizingof the accessbar, the application
program should first determine the size of the accessbar by
invoking the well-known SetWindowRect function of the
operating system. Next, the application program sends an
ABM_QUERYPOS message and an ABM._SETPOS mes-
sage and then moves the accessbar to theretamedbounding
rectangle.Then, after theresizeoperadonhas completed, the
operating system sends a WM_WINDOWPOSCHANGED
message to the application program. At this point, the
application program sends the ABM
WINDOWPOSCHANGED message to the accessbararbiter
so that the arbiter can notify all other accessbars. H the
attempted operation is a move operadon, the processing
performed by the application program is nimnar Howevo,
the message received when the move is being performed is
the WM_MOVE message. Similar to the resize operation,
the WM_WINDOWPOSCHANGED message is also sent
to the application program if the move is allowed to occur.
In nummary, when the user attempts to resize or move the
accessbar, the application program validates the attempt
moves the accessbar and sends the ABM
WINDOWPOSCHANGED message (step 612). Processing
then contiones to step 604.

If the user did not attempt to resize ormove the accessbar,
the applicationprogram determines ifthe user has requested
that the accessbar be put into autohide mode (step 614). If
the user requested autohide mode, the appucation program
sends the AB UIOHIDEmessage to the accessbar

14
become an autohide accessbar by sending the ABM-
SETAUTOIHDE message, displays an autohide accessbar
by displaying the autohide hotbar, and then deregisters the
accessbar since the accessbar no longer needs to receive

5 nodfications.Iftheuser did not request that the accessbarbe
placed in autchide mode, the application program detcr-
mines if the user needs to place the accessbar in non-
autohide mode (step 618 in FIG. 6B). If the user requested
non-autohide mode, the application program sends an

10 ABhLSEFAUIOHIDE message indicating non-autohide
mode by setting the LParam clernent of the AppBarData
stmeture accordingly, sends an ABM_NEW message to
register the accessbar, sends an ABhLQUERYPOS mes-
sage to determine a suitable location, and sends an ABM

15 SETPOS message to tell the accessbar arbiter where the
accessbar will be displayed (step 420). Processing then
continues to step 404.

If the user did not request non-autohide mode, the appli-
cation program determines whether it recetved an ARN

20 POSCHANGBD notification (step 622). If the application
program received an ABN_POSCHANGED notification,
the application program sends an ABM_Qu 1wa
message, ABM_SETPOS message, and then Inovos the
accessbar to the returned bounding rectangle (step 624).

25 These steps are performed because another accessbar may
havemoved, resized orrepositioneditselfon the edge where -
the accessbaris currently locatedand thereforethe accessbar
needs to update its position. Processing then continues to
step €04. If the application program did not receive an

so ABN.JOSCHANGED notification, the application pro-
gram determines whether it received an ABN
STAFECHANGE notification (step 626). If the application
program received an ABN_SIWIECHANGE notification,
the application program sends an ABhLGBUSTATEmes-

ss sage (step 628) to determine the visibility state of the
taskbar. After receiving the visibility stateof the tashbar, the
application program determines if the always-on-top mode
of the taskbar has changed and, if so, the application
program changes the accessbar's always-on-top mode

do accordingly (step 630). The appHcation program maintains
the accessbar's always-on-top-mode the same as the tast-
bar's always-on-topmode to keep all accessbars on the same
side ofthe video display uniform. Processingthen condnues
to step 404. If the application program did not receive an

45 ABN_STATECIIANGB notification, the application pro-
gram determines whether it received an ABN
FULLSCREENAPP notification (step 632). If the applica-
tion program received an ABN...FULLSCREENAPP
notification,the applicationprogtam determines whetherthe

so notification indicates that the fullsgeen application is being
started (step 634). This indication is found in the LParam
element of theAppBarDatastructure. If the fullscreen appli-
cation grogram is being started, the application program
pushes the accessbarto the bottom ofthe Zorder (step 638).

55 If the fullscreen application is being terminated. the appH-
cation program pops the accessbar to the top of the Z crder
(step 636). After eitherpopping the accessbarorpushing the
accessbar, processing continues to step 404.

If the application program did not receive the ABN
60 FULLSCREENAPP notincation, the appucation program

determines whether it received the ABN
WINDOWARRANGE notification (step 640 in FIG. 6C). If
the application program received the ABN
WINDOWARRANGE notification, the application program

65 pushes the accessbar to the bottom of the Z crder and pops
the accessbar when it receives a second ABN
WINDOWARRANGE notiftcation (step 642). In this step,
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the acœssbararbiter sends an ABN_WINDOWARRANGE
notification both before the windows are arranged and after
the windows are arranged. 'Ihe application program, thus,
pushes the accessbar to the bottom of the Z order before the
windows are atranged and pops the accessbar to the top of 5
the Z order after the windows have been arranged so that the
accessbar is not affected by the rearrangement of the win-
dows. That is, for the proper operation of the accessbar, the
accessbar should not be cascaded or arranged verticaHy or
horizontally like the other windows on the video display. Io
Processing then continues to step 604. If the application
program deteunines that it has not received the ABN
WINDOWARRANGE notification, the applicationprogram
determines whether the user has entered inputzequesting the
application program terminata the accessbar (step 444). In
this case, the application program receives a 15
WMJESTROYmessage fromthe operating system. Ifthe
WM_DESTROY message is received, the application pro-
gram sends theABM_REMOVEmessageto the arbiter and
terminates the accessbar by terminating the window (step
446). Processing then continues to step 604. If the applio
tion program determines that it has not received the
WALDESTROY message, processing continues to step
604.

While the present invention has been described with
reference to apreferred embodiment thereof, those skilled in
the art will know of various changes in form that may be
made without departing from the spirit and scope of the
claimed invention as defined in the appended claims. Par
exarnple, the present invention may be practiced with types
of accessbars that differ from those depicled in the figures.
More generally, the present invention may be practiced to
arbitrate among types of screen objects other than access-
bars.

I claim:
1. In a computer system having a video dîsplay far

displaying screen objects, a computer program for causing
the video display to display a selected one of the screen
objects, and an arbiter for arbitrating requests for locations
on the video display to display the screen objects based on
a criteria, a method comprising the steps of:

receiving a recluest from the computer program at the
arbiter containing a proposed location to display the
selected screen object on the video display;

determining with the arbiter whether to display the
selected screenobject at the proposedlocationbasedon 45
the critmia;

when the arbiter makes a determination to display the
selected screen object at the proposed location,

causing the video display to display the selected screen se
object at the proposed location by the computer pro-
gram; and

when the arbiter makes a detenninationnot to displaythe
selected screen object at the proposed location,

dernmining with the arbiteran altemative location on the ss
video display at which to display the selected screen
object; and

causing the video display to display the selected screen
object at the attemative location by the computer
program. 60

1The method of claim 1 wherein the smeen objects have
types, wherein screen objects of a given type have nimnar
associated functionality, wherein the selected screen object
has a first type andwherein the step of detamining with the
arbiterwhetherto displaythe selected screen object includes 65
the step afdernminingwhethera secondsaeen objectofthe
first type is displayed at the proposed location.

3.'Ibe method of claim 1 wherein the step of determining
with the arbiter an alternative location includes the step of
determining a next available location at which a sween
object is not currendy displayed in a direction toward a
center of the video display.

4.The method of claim 1 wherein the step ofcausing the
video display to display the selected screen object at the
proposed location includes the step of displaying the
selected smeen object by the video display such that the
selected saeen object is initially invisible to a user and the
selected screen object becomes visible to the user on the
video display in response to usa input via an input device.

5. The method of claim 1 wherein the step of causing the
video display to display the selected screen object at the
alternative location includes the step of displaying the
selected screen ogect by the video display such that the
selected screen object is initially invisible to a user and the
selected seteen object becomes visible to the user on the
video display in response to user input via an input device.

6. The method of claim 1 wherein the video display
displays accessbars that provide the user with access to
computer programs, wherein the step ofreceiving a request
includes the step of receiving a request for a proposed
location of a fast accessbar on the video display, and
wherein the step of Mmnining with the arbiter whether to
display includes the step of determining whether.there is a
second accessbar at the proposed location.

'I. In a computer system having a video display for
displaying screen objects having attributes, a plurality of
computer programs wherein.cach computerprogram causes-
thevideo displaytodisplayatleastone afthe screen objects,
and an athiter for arbitrating requests for locations on the
video display to display the screen objects based on a
criteria, a method carnprising the steps of

registering the screen objects by the computer programs
with the arbiter to create registered screen objects that
are arbitrated by the arbiter;

receiving a request by the arbiter from one of the cam-
paterprograms for a proposed location of a fast of the
registered screen objects on the video display;

timermining with the arbiter whether to display the first
registered screen object at the proposedlocationbased
on the cdteria;

when the arbitermakes a determinationto display the first
registered screen object at the proposed location,

causing the video display to display the fkst regislered
screen object at the proposed location by the one
camputer program;

when the arbitermakes a determination not to display the
first registered screen object at the proposed location,

detcrminingwith thearbiter an altemative locationon the
video display at whidt to display the first registered
screen object; and

causing the video display to display the Ikst registered
screen object at the attemative location by the one
computer program;

determining with the arbiter when an attributeof a second
registered screen object is modified; and

when the athitermakes adetenninationthatan attributeof
the second registered screen object has been modiûed,

sending a notificationofthe modiñcation to the computer
programs that have registered screen objects.

8. The method of claim7, furthct including .
receiving the notification by a sedåd &

progtams that displays a thht
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sending a requestby the second computerprogram to the

arbiter fora new location for the thirdregistered screen
object;

receiving the new location by the second computer pro-
gram from the arbiter; and

causing the video display to display the third registered
screen object at the new location with the second
coxoputer program.

9. The method ofclaim1wherein the step of determining
with the arbiter when an attribute of a second registered
screen object is modified includes the step of determining
whenthe size of the secondregisteredsweenobjecthas been
modified in response to user input via an input device.

10. The method of claim7 wherein the step of determin-
ing with the arbiterwhen an attribute of a second registered
screen object is modified includes the step of determining
when the secondregisteredscreen object has been moved in
response to uscr input via an input device.

11. Themethodof claim7whereinthe step ofdetermining
with the aditer when an attribute of a second registered
screen object is modiñcd includes the step of determining
when the secondtegisteredscreen object has been placed in
autohide mode wherein the second registered screen object
is initially invisible to the user and becomes visible on the
video display in response to user inputvia an input device.

11 The method of claim 7 wherein the screen objects
have types, whCEcia seteca objects of a given type have
similar.associated functionality, wherein the second regis-
tered screen object is of a frrst type and wherein the step of
dermnining with the attiter when an attribute of a second
registcred screen object is modiâed includes the step of
aermnining with the arbiter when the second registered
screen object has been placed in always on top mode
wherein the second registered screen object is displayed in
its entirety and when screen objects of a second type are
moved to within space on the Video display occupiedby the
second registered screen object, the screen objects of the
second type are obscured.by the second registered screen
c4;ect.

13. The medtod of claim 7 wherein the computer system
has nomegistered screen objects that are not registeredwith
the arbiter, the method further including the steps of·

determiningby the arbiter when an attribute ofone of the
nonregistered screen objects is modfûed; and

wheathearbitamakesadeterminationthatamattritmteof
one nomegistered sacca object has been modified,

sendinga notiâcationof the modificationto the computer
programs that have registered screen objects.

14. The method of claim 13 wherein the nontq istered
screen objects are displayedaccording to anarrangementon
thevideo display, andwhereinthe step ofMarminingbythe
arbiter when an attribute of one of the nonregistered screen
objects is modified includes the step af determining when
the nonregistered screen objects are reatranged on the video
display in response to user input.

15. The method of claim 13 whercia the smeen objects
have a minimized form, andwherein the step ofdetermining
by the arbiter when an attribute of one of the nonregistered
screen objects is modified includes the step of determining
when the nonregistered screen objects are minimired on the
video display in response to user input.

16. The method of claim7 wherein the computer system
basafuRscrecacomputerprogramthatdisplaysinformation

when the arbitermakes a detennination that the fuHsacen
computer program has been involned,

sending a notification of the invocation af the fuHscreen
computer program to the computerprograms that have

s registered screen objects.
17. The methodofclaim16, further including the steps of:
determining by the arbiter when the fuHscaten computcr

program terminates; and
when thearbitermakes a determination thatthe fullscreen

to

sending a notification af the termination of the fuusgeen
computer program to the computerpograms that have
registered screen objects. •

15 18. A data processing system, compdsing·
a video display for displaying a plurality of screen

objects;
a memory further comprising:

an arbiter further comprising•
20 a receive component far receiving a request to dis-

play a screen object at a requested location on the
video display;

a determination component for dernmining whether
to display the screen object at the requested loca-

25 tion on the video display;
a location component for deemnining an alternative

locationwhen the determination componentdeter-
mines not to display the screen object at the
requested location; and

so an indication component for returning the requested
location as an indicated location when the dcter-
mination component determines to display the
screen object at the requested location and for
returning the alterative location as the indicated

35 locationwhenthe determinationcomponentdeter-
mines not to display the screen object at the
requested location; and

a computer program for sending the request to the
arbiter to display the screen object at the requested

4o location, for receiving the indicated location from
1he arbiter and for causing the video display to
display the screen object at the indicated location;
and

a processor for executing the arbiter and the computer
45 program.

19.'Ihe data processing system of claim 18 wherein the
memory further includes an operating system and wherein
the arbiter operates as part of the operating system.

20. The data processing system of claim 19 wherein the
so operating systemdisplays ataskbarat a currentlocation that

provides a user with access to computer programs that are
loaded into thememary andwhateinwhenthedetermination
component of the arbiter receives a request that contains a
requested location that ovedaps the current location of the

55 tastbar, the location component detennines an altemative
location for the screen object that does not ovedap the
taskbar.

21. The data processing system of clain 18 wherein the
screen objects are windows.

60 22.'Ibe data processing system of claim 18 wherein the
screen objects are accessbars that provide user access to
computer programs.

23. The data proœssingsystem of claim 22 wherein the
video display has a boundaryandwherein the accessbars are

65 displayed at the boundary of the video display.
24. In a computer system having a video display for

displaying accessbars, a first computer programfor display-
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ing a first accessbar on thevideo display, a second computer deteminingwith the arbiter that the reauest conflicts with
program for displaying a second accessbar on the video one of the accessbars displayed on he video display;
display and an athiter for resolving conflicting requests of determining a suitable altemate location on the video
locations for accessbars on the video display, a Inedod display by the arbiter for the second accessbar;
comprising the steps of: s sending the alternate location from the arbiter to the

displaying the first accessbar at a selected löcation on the ca va'N-'-aythe second accessbar

WM WWWW computer l" E at the attematepocatt n by the second computer pro-
sending a request from the second computer program to gram.

the arbiter to display the second accessbar at the
selected location; * * * * *
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Described herein is an accessbar arbiter that resolves con-
Rictingrequests from screen objects for locations on a video
display. Inaddition, the accessbararbitergovems the behav-
iorof screen objects so as to preventone screen object from
negadvely afecung another screen object. An example of
these screen objects includes accessbars. An accessbar is a
consistently visible user interface dement that provides a
user with access to computer programs. In a computer
system, accessbars are typicaRy anchored at the edge of the
displayandthere is no limit to the numberofaccessbars that
can appearon the displayata given dme, thus problemsmay
arise. For example.more than one accessbarmay wish to be
displayed at a given location. In addition, the functionality
of one accessbar may afect the processing of other access
bars. Thus, for the accessbars displayed on a computer
display to operate together, a centralized mechanism for
governing accesshars' location and behavior is desirahle.
The system described herein provides such a mechanism,
known as an accessbar arbiter. The system described herein
governs accessbars' location by receiving requests for pro-
posed locations andby granting the requestsif the proposed
locations would not conflict with another accessbar. If such
a conflictwouldoccur, the systemdescribedhereinprovides
an alternate location.'Ihe system described herein governs
accessbars' behaviorbyprovidinga numberofnotifications
to the accesshers whencycran event occurs that may affect
the processing of the accessbars. Such an event includes
changes to another accessbar on the same side of the display
or the startofa fullscreen application, such as a screen savec

31 Cialms, 18 Drawing Sheets
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ACCESSBAR ARBITER for causing tbc video display to display one of the screen
objects, and an arbiter for dernmining a location on the

CROSS-REFERENCETO RELATED video display for the displaying of the screen objects. In
APPLICATION accordance with this fast asped of the prescot invention, a

'Ibis application is a continuation of U.S. patent applica-
tion Ser. No. 08/468,653, fded Jun. 6, 1995.

TECEINICAL FIELD

This invendon relates generally to data processing sys-
tems and, more particulady, to the managrment of access-
bars on a video display of a data processing system.

BACKGROUND OF THE INVENTION

Today's computer systems typically display screen
objects on the video display of the computer system. A

s request is receivedbythe arbiterfrom the computerprogram
containing a proposed location of the screen object on the
video display. The arbiter determines whether to display the
screenobjectatthe proposed location.When itisdetermined
that the screen object is to be displayed at the proposed

to location, the cuanputer program displays the screen object at
the proposed location on the video display. However, when
it is dctcrmined that tbc screen object is not to be displayed
at the proposed locadon, the arbiter determines an alterna-
tive location, and the computerprogram displays the screen
object at the alterative location on the video display.

15 In accordance with a second aspect of the present
invention, a data processing systemisprovided that includes

screen object is a user-visible object displayed on the video
display that conveys infonnation to the uset It is comrnon
formore than one scroen object to be displayed on the video
display at a time. Thus, conflicts arise when two screen
objects wish to be displayed at the same location on the
video display. In conventional computer systems, those
conflicts are left unresolved.

'Incre are other types of conflicts that arise betweca
screen objects displayed on a video display. For example,
one screen object may perform functionality that can have
an effect on another screen object. Such functionality
includes when one screen object moves so as to ovedap a
second screen obeet, thereby gevendag the second screen
objectfrombeingvisible.Theseconificts ateleftuaresolved

a video display for displaying a plurality of screen objects
andamemoly. Ibe memoryfurthercompdses an arbiter and
a computer program. The arbiter has a receive cornponent

20 for receiving a sequest to display a screes object at a
requested location. The arbitcr also has a determination
component for A•suminingwhether to display the screen
object at the requested location. Pbrthct, the arbiter has a
location component for determining an alternative location

as when the determination component detemúnes not to dis-
play the screen object at the requested locados and the
arbiter has an indication component for returning an indi-
cated location. The indicated location is the requested loca-
tion when the determinadon component detemlines to dis-
play the screen object at the requestect location. The
indicated locagon is the alterative locadon when the deter-

by convengonal computer systems. mination component determines not to display the screen
object at the requested location. The computer progrant

SUMMARY OF THE INVENTION sends the request to the arliter to display the screen object
An accessbar arbiter is described herein that resolves as at the requested location, receives the indicated location

conflicting requests from screen objects for locations on a from the arbiter and causes the video display to display the
video display. In addition, the accessbar arbiter governs the screen object at the indicated reacdon.
behaviorof screen objects so as toprevent one sateen object BRIEP DESCRIPTION OF THE DRAWINGS
from allecdag another screen object. An example of these m 1 depicts a computer system suitable for practicing
screen objects includes accesstms. An accessbar is a com 40 the preferred embodiment of the present invention.
sisteady visible user interface element that provides a user FIG. 2A depkts a tastbar displayed on the video display
with access to computer programs. In a computer s of the computer system of FIG. 1.

s de 4 d FIG 2B depicts an appbar displayed with the taskbar of

display at a given dme, thuspotentialconflicts mayarise that 4s
require arbitration. Far example, more than one4 FIO. 2C depicts a window displayed after the invocation

may wish to be displayedat a given location. In addition, the of a taskbar Imtton on the taskbar of FIG. 2A.
functionality of one accessbat may alicet the µocessing of FIG. 2D depicts the movement of the taskbar of FIG. 2A
ather accessbars. Thus, for the accessbats displayed on a from the bottamedge of the video display to the left-hand
computer display to operate together, a centralized mecha- o side edge (relative to the user) of the video display and the
nism for goveming accessbars' location and behavior is resulting displacement of the icons on the video display
desirable. The system descdbed herein µovides such a from their original location.
mechanism, known as an accessbar arbitcr. The system FIG. 2B depicts the t.drh.r of FIG. 2A as it appears in
desadbed herein govans accessbars' location by receiving autohide mode.
requests for proposed locations and by granting the requests s, FIG. 2F depicts the displaying of the taskbar of FIG. 2E
if the proposed locations would not conSict with anothcr in autohide mode after the user has touched the hotbar with
accessbar. If such a conSict would occur, the system the mouse curson
described herein provides an altemate location. The system FIG. 3 depicts a flowchart of a functional overview of the
described hercin governs accessbars' behavior byproviding accessbar ashiter of the preferred embodiment of the present
a numbct of motuications to the accessbats whenever an o invention.
event occurs that may affect the processing of the access- FIG. 4A depicts the state of the video display of the
bars. Such an event includes changes to anotheraccessbar on computer system of FIG. I containing a tashbar and two
the same side of the display or the start of a fullscreen appbats.

application, such as a screen savec FIG. 4B depicts the state of the video display after one of
In accordance with a first aspect of the present invention a the appbars of FIG. 4A has been moved from the bottom

system ving e o display to the richthand side edge of the
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FIG. 4C depicts the state of the video display afta the
tashbar of FIG. 4A has been placed in autchide mode.

FIGS.5A,SB,EC. and SD depict a Bowchartof the steps
performed by the accessbar arbiter of the prefened embodi-
ment of the present invention. 5

FIGS. 6A, 4B, and 6C depict a Bowchart of the steps
performedby an applicationprogramumiring the accessbr
arbiterofthepreferred embodimcatofthepresent invention.

DETAILED DESCRIPITON OFTHE 10
INVENTION

11te preferred embodiment of the present invendon uti-
lizes an accessbar arbiter for resolving conBids between
screen objebis competing for a location on a video display. 15
In addition, the accessbarattitergovems thefundionalityof
screen objects to prevent the functionality of one streen
object from negatively affecting anothe screen object. An
example of these screen objects includes accessbars. An
"accessbar" is a generaltermthatencompassesboth tashbars
and appbars. A "taskbar" is a consistently visible user
interface element that informs a user of which tasks are
acávo and have an acdve window. An active task is a
computer program that is loaded into primary memoly. The
taskbar is constructed so that it is not obscurable by open
windows, unless the user so selects to obscure the tashbar.
The taskbar also displays indicators er buttons used for
non.minimiring currently active taskwindows.The taskbar
includes a buttonfw each active task. Users merely need to
singic click on a taskbar button provided for a task to open
the task window. These buttons may also be used to swhch
tasks. The taskbar usuaRy mmalm anchored at a fixed
location on the user interface (see FIG. 2A) which may be
changed by a user. The tashbar runs typically as part of the
operadng system and provides ciber functionality that à
more cleady described in U.S. patent eplication Str. No.
W/354316, entitled "Ihskbar With Start Menu," which is
hereby incorporated by reference.

An "appbar" shares many of the same characteristics as a
taskbar with the exceptionthat an appbarprovides access to go
computergxograms thatare both loadediatomamaryas weK
as not loaded into mcaoty. An appbar scaves as a shortcut
to sua related computer µograms. Typicauy an appbar has
a button for each xclated computer program to which the
appbar µovides access.'Ihese buttons, unlike the compa- 4,
rah1e taskbar buttons, arepermancatlyvisible. For example.
a campany that develops muinple computer programs may
implement an appbar with a button that provides access to
each computer pogram so that users may have easy access
to the campany's camputer µograms. go

In a camputcr system, there are usuaRy a amnber of
accessbars that can appear on the display at a given time.
Since the accessbars are typicaRy anchored at a fixed
location,suchastheedgeofthedi problemsmayarise.
For example, incre than one accessbar may wish to be as
displayed at a partimlar location. Thus, the functionality of
one accessbar may alfect other accessbats. Thus, for the
accessbara displayed on a computer display to operate
together, a centralizedmechanism forgovemingaccessbars'
location and behavler is desimble. The preferred embodi- 60
ment of the present invention provides such a merhanism
known as an accessbar arbiter.

FIG. 1 is a block diagramof a computer systen 100 that
is suitable for practicing the prefened embodiment of the
present invention. The computer system 100 factades a 65
central processing unit (CPU) 102. whidt has access to
several peripheral devices, including a mouse 104, a key-

board 108, and avideodisplay 110.'Ibe mouse 104 includes
at least a left mouse button 120 and a right mouse button
122. The CPU 102 also has access to memory H2 and
secondaly storage 106. The memory 112 holds copies of an
application program 116 and an operating system H4. The
operating system 114 contains the accessbar arbiter 118 of
the prefctred embodiment of the present invention. The
accessbar athiter 118provides an applicationprograminter-
face 119 so as to axow access to thearbiter.Those skBled in
the art wil appreciate that the accessbar arbiter 118 of the
present invention is not limited to beingpartof an operating
system: rather, the accessbar arbiter RS may also be imple-
mented in an application progmm. Par pmposes of the
discussionbelow,itisassmnedthattheoperatingsystem114
is the '16]CROSOFF" "WINDOWS" 95 Operating System
from Microsoft Corporation. Those skilled in the art will
appreciate that the µesent invention may also be practiced
wins other operating systems.

Accessbars are typicany implemented by either an appli-
cedon program 116 er the operating system 114 as a win-
dow. A window is created based upon a window class. The
window class identifies a window procedure that processes
messages that are seat to the window. The opwating system
H4 is a message-based op-mting system such that opera-
tions are achieved by passing messages between windows.
The operadng system B4 supports a RegisterClassÛ func-
tion that enables an appBcation to register window classes.
The window µocedure is a function that receives and
processes messages that are sent to the window.

In arder to mme funy understand the processing of the
accesstä ärbiliröfiliiijiiefeixei cmboTimentofthepresent
Invention, the Amdionality of an accessbar requires expla-
aation. Thus, the foBowing description is presented in two
parts: first, an overviewof the functionality of accessbars is
presented and second, the details of the accessbararbiter are
presented.

Accessbar Overview
EIG.2Adepicis anexampleefthe graphicaluscrinterface

provided by the operating system 114. A tashbar 202 is
positioned at the bottom of a virmal desktop 200 on the
video display 110. In the example shown in FIG. 2A. the
tas1:har 202 is a rectangle that extends from the left-hand
side (reintive to the uscr) of the video dhplay to the
right-hand side of the video display and is anchored to the
botinm edge of the video disphy.The taskbar 202 includes
a start menu button 204 thatprovides access to gxogmms so
that the programs may be involled. 'Ibe tasliber 202 also
indicates the tasks that are active by displaylag taskbar
buttons suda as buttons 206, 258, 210, and 212. A user
displays an active task window, for example, from the
«mtrimr 202 et FIO. 2A by positioning a mouse cursor 214
topointat stashbarbunonusing themouseer other suitable
input device and then single clicking the mouse button to
open the window associated with the task to display it la a
visible, non-minimimi state. Par example, FIG. 2C depicts
a window 216 displayed in non-minimimi farm after the
user has depressed taskbarbuiten 210afthe taskbar ofEIG.
2A. The window 216 displays the user interface of the
Schedulee scheduling program available from Microsoft
Corporation. However, with reference to FIG. 28, on an
appbar 203, the buttons 205, 207 refer to both computer
programs that are loaded into memory and cornputer pro-
grams thathavenotbeen loadedintomemory.Thus, Any
on appbar buttons 205, 207 launches the computergxogram
if it has not been loaded into memosy and then displays the
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gram had been loaded into memory. In the folowing, the
functionality of an accessbar is explained relative to a
taskbar, howevet, it should be appreciated that an appbar
performs similar functionality.

As previously stated, although an accessbar is usually s
anchored to a side of the video display 110, it can be moved
to another side of the video display. The movement of an
accessbar occurs in response to user input. The type of user
input required depends on the implementation of the access-
Imr. For example, in order to move the taskbar 202 shown in to
PIG. 2A, the user moves the mouse cursor 214 to refer to a
location on the taskbar without a taskbar button, depresses
the left mouse button and then moves the mouse to position
the mouse cursor near a different edge of the video display
110. FIG. 2D depicts the state af the video display 110 after y,
the mouse button has been released and a move of the
taskbar 202 has occurred. In geactal, when an accessbar has
been moved, any streen objects (e.g., windowscr icons) 218
currently being displayedwithin the area to be occupied by
the accessbar are moved out of the way of the accessbar in y
a direction toward the center of the video display. In this
manner, the screen objects 218 remain visible and accessible
to the user.

Each accessbar on the video display 110 typically has
properties associated therewith. These properties can be 2,
accessed in a number af ways, such as by clicking theright
mousebutton when the mouse cursar refers to an area ofthe
accessbar without a taskbar button. Two properties of par-
ticular relevanœare the "always-on-top" property and the
"autohide" groperty. The always-on-top property refers to ao
the accessbar being placed in a mode whcre it is älways
displayed at the top af the Z order. The "Z order" refcts to
the depth of the screen objects displayed on the video
display 110. That is, the video display is typicallyviewed as
a two dimensional plane of points that are referenced using as
Cartesian coordinates.A third axis, the 2' axis, may also be
designatedthat identifies the logical depth of screen objects
on the video display.The "Z order" refers to the order of the
screen objects along the Z axis. The top of theZ order refers
to a screen object that appears closest to the user and is e
unobstructed by another screen object. Consequently, the
bottom of the Z order refers to a saeen object that appears

hotbar 226 acts as a medianism for displaying an aœessbar
in a user visible manner. This is done by moving the mouse
cursor 214 so as to touch the hotbar226 and thereupon (FIG.
2F) the accessbar (e.g., taskbar 202) reappears and becomes
visible to the uset.

The AccessbarArbiter
The preferred embodhnent of the present invention pro-

vides an accessbar arbiter to ensure that aœessbars work
propedy together and work properly in response to outside
events, such as when a fullscreen application is invoked. A
"fullsween application" is an application programthat takes
total control of the video display by displaying information
at all portions of the video display. Examples of fullsaeen
applications include video games as well as screen savers.
11ms, when a fuuscreen applcation is invoked, all access-
bars should bc Informed so that they can relinquish control
of their area af thedisplay. The accessbararbitercasures that
accessbars workproperlytogetherby acting as a centralized
mechanism that centrally manage all accessbars. This con-
tralized management (or arbitration) is facilitated by appli-
cationprograms that display an accessbar sending messages
to the accessbar arbiter andby the accessbar arbiter sending
notincations to the application programs when an event
occurs.'Ihe messages, notifications and the events for which
the accessbar arbiter sends the notifications are further
discussed below.

FIG. 3 depicts a flowchart of a functional overview of the
accessbar arb1ter af the preferred embodiment. During its
processing, the accessbar arbiter may receive registration
requests, detegistration requests, and position requests from
applicalloiEprograms ha ing an accesöbat. Iã additioli, the
accessbar arbiter detects if an event has occurred that may
affect the processing of the accessbars disphyred on the
video display. The first step performed by the accessbar
arbiter is to determine if it received a registration request
(step 302). If the accessbar arbiter received a registration
request, the accessbar arbiter registers the accessbar by
storing inforrnation pertaining to the accessbar (step 304).
This information is furthcr described below. If the accessbar
arbiter did not receive a registration request, the accessbar
artiterdetermines if itreceiveda detegistrationrequest (step
306). In this case, the accessbar arbiter deregisters the

furthest away fann the user and can be obstructed by many
screen oweets.

The always-on-toppropetty has a particular effect when a
uscr attempts to resize or move a window on the video
display. When situnpting to resize a window, the user is
prevented fromresizing the window so as to cncroach upon
an area of the video display 110 occupled by an accessbar.
In other words, the "work area" of the Video display 110 is
reduced when an accessbar is displayed in always-on-top
mode. When an accessbar is placed in always-on-top mode
and a window is moved so as to encroach upon the area
occupiedby the accessbar, the accessbar is displayedon top
of the encroaching window (i.e., at the top of the Z order).
Conversely, when an accessbar is not in always-on-top
mode, the usermay resize the window so that it does overlap
the accessbar. Thus, the work area of the video display
includes the area af the window occupied by the accessbar.
Similarly, when the accessbar is not in always-on4cp mode,
the user snay move the window so that it overlaps the

accessbar by deleting the stored information (step 308).
Upon registering an accessbar with the accessbar arbiter, an

45 applicationprogram can analle aacquestforapositionfor the
accessbar on the video display. Thus, the accessbar athiter
may receive a position request (step 310). The accessbar
atbiter,afterreceivingIbcpositionrequest,viewsthestateof
the video display,M-im if there are any other access-

so bars carrently displayed at thercquestedpositionandreturns
a response to the appHcation program containing a suitable
position for the accessbar (step 312). The accessbar arbitet.
in performing this processing, provides preferential treat-
ment to the taskbar.That is, in thepreferred embodiment.the

ss taskbar does not request a position from the accessbar
arbiter. Instead, the tashbarmerely moves to the position that
it prefers and the accessbar attiter ensures that all other
accessbars accommodate the preferences of the taskbar. It
should be appreciated that another ernbodiment of the

do present invention could have the taskbar communicate with
the accessbar arbiter.

accessbar.
Autohide mode refers to when an accessbar is initially

presented to the user such that the accessbar is invisible, as
shown in FIG. 2E. When invisible. Instead of displaying the 65
accessbar, a "hotbar" 226 is
of pixels in width so

In addition to the functionality described above, the
accessbar arbiter detects if an event has occared that may
affect the functionality of the accessbars displayed on the
video display (step 314). Such events include when a full
SCEOCR SppliCatiOD ÎlaS takBR CORIIOI Of !Í1e voleo display,

when an accessbar anchored on the same side as the appli-
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cationpogram's accessbar has been tuovedarreposhioned,
er when an aocssbar anchored on the same side as the
application program's accessbar has become autohidden. If
such an event occurs, the accessbar arbiter sends a notifi-
cation to the application programs having a registered s
accessbar that indicates the event that occused (step 316).
Notifications are discussed in mate detail below.

To illustrate the need for notifications, consider FIG. 4A,
whidadepicts three accessbars on the videodisplay 110. One
of the accessbars is the tashbar202andtwo ofthe accessbars lo
are appbars 402. 404. If appbar402 were moved to another
edge of the video display, the application program display-
ing appbar 404 needs to be notified so that it caa reposition
the appbar closer to the tashbar 202. Otherwise, the area
previously occupied by the appbar 402 would become 15
unusable space on the video display 110.FIG.4Bdepicts the
state of the video display 110 after appbar 402 has been
moved to the right-hand edge of the video display in
accordance with the preferred embodiment af the present
invention. In the preferred embodiment, the appKcation 20
program displaying appbar404 is notified by the accessbar
arbiter of the movement of appbar 402 and in response, the
application pogram reposhions the appbar 404 to prevent
any wasted space on the video display 110.

Another exampic, referring back to FIG. 4A, is if the 25
taskbar 202wereplaced in autobide mode.lfthe appbar402
and 4 were got notified, the area of the video display that
was previously used for displaying the taskbat 202 Would
become unusable space. EIG. 4C depicts the state of the
video display 110 after the taskbar 202 has been placed in 30
autohide mode in accordance with the geferred embodi-
ment. The appHeation programs that display the appbars
402. 404 have been notified by the accessbar arbiter of the

of the accessbar, which is a reference to the window that
displays the accessbar. The "aCallbackMessage" element of
theAppBarData structure is an identiner tilat tire application
program spedfies and that is returned to the application
progam when the accessbar arbita sends a notification to
the application progam.11se "uEdge" clement refers to one
of the edges of the video display, including bottom, left,
right, and top. The "re" parameter contains the bounding
sectangle, speciñed in screen coordinates, of an accessbar.
The bounding rectangle specifies the perimeter or boundary
of the acocasbar. The use of the "LParam" element depends
upon the particular message and is discussed below.

As previously stated, the SHAppBarMessagefunction has
a parameter that specliics the message or notincationbeing
transfeued. These messages fallinto various categories that
include· accessbar registration, accessbar position, autohide
accessbars and taskbar information. The messages, accord-
ing to these categories, are depicted below in Table No. 2.
These messages and notifications will be described in more
detaa below.

, nr NO. 2

Acce..bar monianaden

ABLUŒW
ABhLJREMOVB

Acces.bur Poskbn

Messages

ABhLACRVRIE
Amat.QUERYPOS
ABMLJEIPOS
ABILWINDOWPOSCHANGED

Nod6eadons

taskbar 202being placed in autohide mode. In response, the
appHeation programs have repositioned the appbars 402,
404 to prevent any area of the video display 110 from
becoming unused(i.e., closcr to the bottomedgeofthe video
display).

In order for application programs to interface with the
accessbar arbiter. the accessbar arbiter provides an applica-
tion program interface (API) 119. This APIis facintated by
sending messages between an application program that
displays an accessbar and the accessbar arbiter, and by
sendingnotiñcations from the accessbarathiter to the appli-
cation programs having a registered accessbar.

Thismessage and noditcationsending ispuformedby the
SEIAppBarMessage function that is provided by the opa
adng system. One parameter of the SHAppbarMessage
funcdon is an ideadâcr af the inessageor medicadon being
transferred.'Ibis parameter contains information per mining
to bothmessages and noditcations.Anotherparameter is the
AppBarData structure, which is depicted in code Table No.
1.

CODE TABLE 1

tred.«siruem
DWORD cbSize;
HWND kWad;
DINT ticallbackMessue;
UntT nEdse;
ascr ac:
IJ½RAM IParain;

} APPRARDATA, •PAPPBARDATA:

The "cbSize" clement of the AppBarData structure refers
to the size of the at .m1he "hhWa

35 ARN_POSCKANGED
ABN_WDIDOWARRANGE

Asu_orAVIDEDEBAR
Amg_strAvioxmEBAR

40 Tukbar Infunnadon

ABM_mTSTRIE
ABM_WITAsKRARPos

45

ABILSTÆlECHANGB

The ABM anessage is sont from the applicadon
so programtotheaccessbar arbiter to reglsteran accessbar and

to specify the message idendner that the accessbar arbitcr
should use when sending modication messages to the
accessbar.After receivingthis message, theaccessbararbiter
stores the data found in the AppBarData simcture into a list

ss that it maintains for all registesed accessbats. The ABM,,
REMOVB message is sent by the application program to
indicate to the accessbar arbiter that it no longer wishes to
receive nodâcations or perform processing associated with
an accessbar. In response to receiving this message, the

6o accessbar arbiter removes the information relating to the
indicated accessbar from its internal list.

Ibe ABMJCIWATE message is sent by the applica-
tionprogramto the accessbar arbiter inresponse toremiving
theWM_ACIWATBaessagefromtheoperatingsystem.A

65 WM._ACIWATE message is received by the appHcation
program from the operating system when a as
vated (e.g., clicked on) the window of
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µogram. 'Ibe ABM_QUERYPOS message is sent by the
application plogram to the accessbar arbiter to request a
ycposed location for an accessbar on the video display.'Ihe
request is made in terms of a bounding rectangle. Upon
receiving the message, the accessbar arbiter determines s
whetheranotheraccessbar currently occupies anyportion of
the bounding rectangle and, if so, the accessbar arbiter
reduces the bounding rectangle accordingly. After
completion, the ABNLQUERYPOS message passes the,
possibly reduced, bounding rectangle to the application 10
pogram. The application program then detennines whether
the returnedboundingrectangle is sumcient for the needs of
the application program. If the bounding rectangle is
insuscient, the application progam can increase the size of
the boundingrectangle in a direction toward the centerof the is
video display. That is, if the application programis attempt-
ing to place an accessbar on ibe left-hand side of the video
display and coo-half of the width of the bounding rectangle
is currently occupied by the taskbar, the returned bounding
sectanglewill be retumed accardingly.The applicationp> a
gam can then increase the width of the bounding rectangle
to a width that is acceptable. When increasing the width of
the bounding rectangle, the increase in width occurs in a
direction toward the center of the video display (e.g., to the
right) and away from edge of the display, since the area y
toward the edge of the display is occupied and, hence,
unavailable.

the video display. This rearrangement can be performed so
that the windows are cascaded, tiled horizontally or tiled
vertically. In addition, the taskbar allows the user to mini-
mize all windows or undo minimiw all windows. When a
user chooses to minimim all windows, all windows dis-
played on the video display are removed from the display -
and the button (e.g.. the taskbar button) corresponding tothe
window appears to be deselected. When the user chooses to
undo minimize all windows. all ofthe windows correspond-
ing to the taskbar buttons on the taskbar became displayed
on the video display. The ABN_WINDOWARRANGE
notificationapprises accessbars ofboth thercarrangementof
windows as well as the Ininimization of windows.

With respect to autohide accessbars, the APIprovides the
ABM_GBTA - ERAR message. The ABM
GEPAUTOIEDEBAR message is sent by the application
program to the accessbar arbiter to request the handle of the
autohide accessbar associated with a particular edge of the
video display. TheABM AUIOHIDEBARmessage is
used by the application program to register or unregister an
accessbar in autchide mode for a particular edge of the
screen. Thepreferred embodiment allows only one autohide
accessbar for each edge of the screen on a first come, first
serve basis. This message returns true if successful and falso
if an autchide accessbar is already registered for the
requested edge. In the preferred embodiment of the present
invention an accessbar that is in autohide mode does not

The ABM,_SIRTOS message is used by the appucation
program to indicate to the accessbar arbiter the location
where the application program will place the accessbar.
Upon receiving theABM_ßBTPOSmessage, the accessbar
arbiter has an opportunity to again modify the bounding
sectangle. The accessbar arbiter may adjust the bounding
rectangle so that the accessbar does not interfwe with the
taskbar or any other appbar. The ABM
WINDOWPOSCHANGBD message is sent by the applica-
tionprogramtothe accessbararbiter in response to receiving
the WatWINDOWPOSCHANGED message from the
operating system. The WM_WINDOWPOSCHANGED
message is received from the operating system when the
user has moved or resized an accessbar.'Ihus, this message
is used to notify the accessbar arbiter of a change to an
accessbar so that the accessbar arbitar can notify all olhar
application programs having a registered accessbar.

need to be registered ihtough theABMmessage. If
the accessbar in autohide mode is not registered using
ABM NEW but is only registered using ABM
SETAUTOluDEBÃR¯th aiÿjiliõiitioli jtogram of the
accessbar will not receive any notincations.

With respect to taskhar information. the API supports the
ABM-GEf&TATEmessage. TheABM_wwATB anes-

as sage is sent by the application program to the accessbar
arbiter to request the visibility state of the taskbar. In
response, the application program returns an indication of
whether the taskhar is in alwayson-top mode and whether
the taskbar is in autohide mode. The ABM

so GEITASKBARPOS message retrieves the bounding rect-
angle of the taskbar from the accessbar arbiter. The ABN
STATECHANGEnotlicationis sentby the accessbar arbiter
to theapplicationprogmmswitha registeredaccessbarwhen
the visibility state af the taskbar changes. That is, the user

The accessbararbiter sends various nodâcations to appli-
cation programs reladng to the accessbar position. The
ABN_fDLLSCREENAPP notiñcation indicates to the
appucationprogram both the invocation and the termination
of a tuliscreen application. That is, a nodiication is sent to
all applicationµograms havinga registeredaccessbar when
a fuBscreen application has been invoked and another noti-
Acadon is sent when a fullscreen application has terminated.
The LParam element of the AppBarData stmcture is used to
distinguish between the two notlâcations. 'Ihe ABN
POSCHANGED nodiication is sent to an application pro-
grams with registered accessbars when an event has
occuned that may affect an accessbar's size and position.

4s has daanged either the always-on-top property or the auto-
bide µaperty.

FIGS. SA, 5B, SC, and SD depict a flowchart of the steps
performed by the accessbar attiterof the preferred embodi-
ment of the present invention. The first step performed by

50 the accessbar arbiter is to wait unta receiving an event (step
502). The accessbar arbiter is event driven and therefore
performs no signiilcant processing und1xeceiving an event,
suda as citber a message from an application program er an
Indication that something affecting the taskbar has occurred.

55 After receiving an event, the arbiter determines if it received
an ABM_}1EW message (step 504). If the arbiter received
an ABM-1ŒWmessage, the arbiter adds the AppBarData

'Ibese events indude changes to the taskhar's size, position structuretotheinternallist,therebyregisteringtheaccessbar
and visibility state, as well as the addition, removal er so that the application program can receive notifications
resizing of another accessbar on the same edge of the do (step 506). After wiÆne the data structure to the list,
display.Achange to the visibility state ofan accessbarrefers processing continues to step 502 and the accessbar arbiter
to whether its always-on-top mode or autohide mode has waits until receiving another event. If the ABM_NEW
changed settings. The ABN_WINDOWARRANGE notiñ- message was not received, the accessbar arbiter determines
cation is sent to the application programs with registered if the ABM_JREMOVEmessa8e was received (step 508). If
accessbars when the user has used the tashbar to rearrange 65 the ABMJtEMOVB message was received, the accessbar
the windowson the video display.Thatis, the arData structme from its internal
used to rearrange windows that are the accessbar (step 510). After
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gemoving the data strucune, processing continues to step
502. If it is determined that the ABMJEMOVE message
was not received, the accessbar arbiter deteunines if it
received an ABM_QUERYPOS message (step SIS). If the
accessbar arbiter received the ABM-QUBKYPOS s
message, the accessbar arbiter determines if any portion of-
the bounding rectangle is being used by another accessbar
(step514).'Iben, the arbiterreturns any usableportionofthe
bounding rectangle (step 516) and continues processing to
step 501 If it is determined that the ABM-QUERYPOS go
luessage was not received, the accessbar arbiter determines
if the ABM-SEITOS message was received (step 518 in
FIG. SB).

If the accessbar achiter received the ABMJiBTPOS
message. the accessbar attüter determines if any pordon of 15
the bounding rectangic is being used by another accessbar
induding the taskbar (step 520).'Ihe arbiter then shrinks the
work area of the video display (step 522). In this step, the
athiter indicates to the operating system that the portion of
the saeen within the bounding rectangle is no longer to be 2o
used for displaying windows and all screen objects within
the bounding rectangle are moved toward the center of the
video display so as to be accessible after the accessbar has
beendisplayed..After shrinHugthe wattarea, the accessbar
arbiterbroadcasts theABNMEDnodfication to 25
all applicadon prograrns having an accessbar that is regis-
tered with the arbiter (step 524). After the troadcast, the
accessbar arbitcr continues to step 502. If it is determined

message, the accessbararbiter retums the current position of
the laskbar (step 544). In this step, since thetashbar and the
accessbar arbiter of the preferred embodiment are imple
mented within the operadng system, the accessbar arbiter
has access to the position of the tashbar and thus the
accessbar arbiter returns the bounding rectangle of the
taskbar in terms of Cartesian coordinates. Processing then
continues to step 502.

If the accessbar arbiter has not received the ABM
GEITASKBARPOS message, the acœssbar arbiter deter-
mines if it reœivedthe ABM_ACTIVATE message (step
546). If the accessbar arbiter received the ABM

wNIE message, the accessbar arbiter pops any auto-
hide hotbars currently displayed to the top of the Z ordar
(step 548).Theaccessbar arbiter performstbis processing so
as to ensure that the uscr will always have access to the
hotbars, othcrwise the autohide accessbars would be ren-
dered inaccessible. The accessbar arbiterpops the hotbars to
the top of the Z ordcr by making a request to the operating
system. Processing then continues to step301If the ABM
ACilVATE message has not been received, the accessbar
arbiter determines whether the taskbar's size, position, or
visibility state has changed (step 550). Again, the acossbar
arbiterhas knowledgeof the daanges to thetashbar, since the
accessbar arbBer of the preferred canbodiment is imple
mented as part of the operating system. If the taskbar's size.
position,or visibility state has changed, the accessbar arbiter
br-Me the ABNJN)SCEIANGED notification to aR

that theABM_SEfPOS message has not been received, the
accessbar arbiter determines if an ABM
WINDOWPOSCHANGBD message has been received
(step 526). If the ABM_WINDOWPOSCHANGED mes-
sage has been received. the accessbar arbita traadcasts the
ABN_POSCHANGBD notification to all application pro.
grams having an accessbar that is registered with the arbiter
(step 528) and continues to step 502. If the ABM-
WINDOWPOSCHANGED message has not been received,
the accessbar arbiter determines if the ABM
GEPAUTOHIDEBAR message has been recciVcd (step
830). If theABM_GETAUIOHIDEBARmessage has been
roccived, the accessbar arbiterIcturns the window handle of
the autohide accessbar on the specified dde of the video
display (step 532) and continues to step 502 If the arbiter
detennines that the ABM_GHIAUIOHIDEBARmessage
was not received. the arbiter determines if the ABM
SBTAUIDIEDEBAR message has been received (step
834). If theABM__SHI'AVIOHIDEBARmessage has been
received, the accessbar arbiter determines if there is aheady
an accessbar in autohide mode on the speciñed side and
rep the request if there is such an acecasbar. Olhawise,
the arbitcr allows the request if there is ao autohide access-
bar on the spediied side (step 536). Processing then con-

applicadon programs having an accessbar registered with it
so (step 552). Afta the luoadcast, the accessbar arbiter deter

minës if the visibility state of ie insibafhas changed (step
$54). I the visibility state of the taskbar has not changed,
processing continues to step 502. However, if the visibility
state af the tashbar has changed. the accessbar arbiter

as broadcasts the ABN_STATECHANGBD notification (step
556) and continues to step 502.

If the taskbar size, position, or visibiKty state bas not
changed, the accessbar arbiter detemines if a fullsween
application has started or finished (step 558 in FIG. SD). If

4o a fullsween application has cilhcr started or finished, the
accessbar arbiter lxoadcasts theABN_FULLSCREENAPP
notification to all application programs having a registered
accessbar indicating whether tbc fullscreen applicationpro-
gram has started or terminuad (step 560). 'Ihe ABM

4s PULLSCREENAPP notincation is sent to application pro-
grams so that accessbars can drop in theZ order to be below
the fullsacen applicadon and then restore themselves to the
top of the Z crder when the fullscreen application has
terminated.'I1ds allows a fullscreen application to take total

so control of the video display. Processing then continues to
step 5B. If a fuliscreen application has not either started or
finished, the accessbar arbiterdetermines whether a user has

tinues to step 502. reatranged the windows on the video display (step 562). I
If the accessbar arbher has not received the & the usa has rearranged the windows, the accessbar atbiter

SETAUIOBIDEBARmessage, the accessbar arbiter dem ss broadcasts the ABN_.WINDOWARRANGB nodfication
mines if the ABM_GEISI'AIBmessage has been received (step 564) and continues to step 502. The ABN
(step 538 in FIG. EC). If the ABM_GETSTATE message WINDOWARRANGE notiñcation is sent so that all access-
has been received, the accessbar arbiterreturns the visitility bars can be closed during the rearrangement and then
state of the tashbar (step 540). In this step. the accessbar opened aftuwards so that the accessbars are unaffected by
arbiter maintains an indication of the visibility state of the do the reatrangement of the windows. Since the accessbars
taskbar and returns an indicationofwhether the taskbar is in themselves are windows, if this were not done. the access-
always-on-topmode or is in autohide mode. Processing then bars would also be scarranged.Ifthe user has not reatranged
continues to step 502. I the accessbar arbiter has not the windows, pocessing continues to step 501
received the ABM_GETSTATE message, the accessbar FIGS. 6A, dB, and 4C depict a flowchart of the steps
arbiter determines if it has roccived the ABM_ 65 performed by an example application program when utilia

S message (step 542). If the accessbar ing the accessbar adàter in accordance with the prefered
the ABM_GEITASKBARPOS embodiment of the present invention. In order to initially

Al
APLNDC00024676



5,678,034
13 14

display the accessbar, the application program sends an
ABMW message to register the accessbar, an ABM
QUBRYPOS message to determine a location for the
accessbar, and an ABM_SEITOS message to the accessbar
arbiter to indicate where the accessbar will be displayed s
(step 602). After the ABMJEITOS message has returned,
the application program displays the accessbar at the bound-
ing rectangle that is returned by the accessbar arbiter. In
order to display the accessbar, the application uses well-
Anown functions provided by the operating system. After to
displaying the accessbar, the application programwaits until
receiving an event (step 604). The application program can
receive either a message from the operating system indicat-
ing user input er a notification from the accessbar arbiter.
Upon receiving an event, the application program deter- is
mines whether it received a WMACIIVATE message
indicatingthat the user has activated the application program
(step 606). If the application program received a
WM_ACIIVATE message, the application program scads
anABMACTIVATEmessage to the accessbar arbiter (step a
608) and continues to step 604 to wait far another event.
Sending the ABMACI'IVATE message to the accessbar
arbiter will cause the arbiter to pop all autohide hotbars to
the top of the Z order.

If the application program did not receive the 2s
WM_ACITVATE message, the application program deter-
mines whether the user has resized er moved the window
(step 610). The application program receives a number of

sends theABMJETAITIOHIDB message to the accessbar
arbiter, creates an autohide accessbar and sends an ABM
REMOVE message to the accessbar arbiter (step 616). In
this step, the applicationµogramrequests that the accessbar
become an autahide accessbar by sending the ABM
SHI'AITTOHIDE message, displays an autohide accessbar
by displaying the autohide hotbar, and then deregisters the
accessbar since the accessbar no longer needs to receive
notifications. Ifthe userdid not request that the accessbarbe
placed in autobide mode, the application program dem
mines if the user needs to place the accessbar in non-
autohide mode (step 618 in PIG. 6B). If the user requested
non-autohide mode, the application program sends an
ABMJEI'AUI'OHlDB message indicating non-autohide
mode by setting the LParam element of the AppBarData
structure accordingly, sends an ABM_NEW message to
register the accessbar, sends an ABM_QUERYPOS mes-
sage to determine a suitable location, and sends an ABM
SETPOS message to tell the accessbar arbiter where the
accessbar will be displayed (step 620). Processing then
continues to step 604.

If the user did not request non-autohide modo, the appli-
cation program detennines whether it received an ABN
POSCHANGBD notification (step 622). If the application
program received an ABN_POSCHANGED notiâcation,
the application program sends an ABM_QUBKYPOS
message, ABM_ßBTPOS message, and then moves the
accessbar to the returned bounding rectangle (step 624).

messages from the operating system during a resizing or These steps are performed because another accessbar may
moving of the accessbar. The processing described herein is so have moved, resized arrepositioned itself on the edge where
cxemplary of onc scheme that would work with the pro- theaccessbariscurrentlylocatedan&thereinteinhaööëššbar
ferred embodiment of the present invention, although others needs to update its position. Frocessing then continues to
may be used. During a resize operation, one of the messages step 604. If the application program did not receive an
sent by the operating system is the WM_Sl2E message. ABN CHANGED notification, the appucation pro-
This message indicates that the user is currently resizing the as gram determines whether it received an ABN
accessbar and provides the bounding rectangle to the appli- STATECHANGE notification (step 626). If the application
cation program. The application program can use this program received an ABN_STATECHANGE notification,
bounding rectangle for validation purposes and reject the the application program scads an ABM-GETSI'ATE mes-
resize request if the bounding . rectangle violates any of the sage (step 628) to determine the visibility state of the
rules of the application program. If the application program ao
decides to allow the resizing of the accessbar, the application
pregam should first detenniac the size of the accessbarby
invoking the well-known SetWindowRoct function of the
operating system. Next, the application program scads an
ABM_QUERYPOS message and an ABatSEI'POS mes- 4s
sage and then moves the accessbat to the returnedbounding
rectangle.'Ilica, after theresize operationhas completed, the
operating system sends a WM_WINDOWPOSCHANGED
message to the application program. At this point, the
application program sends the ABM- 50
WINDOWPOSCHANGEDmessage to the accessbararbita
so that the arbita can notify all other accessbars. If the
attempted operation is a move operation, the processing
performed by the application pmgram is similar. However,
the message received when the move is being performed is ss
the WM_MOVE message. Similar to the resize operation,
the WM_WINDOWPOSCHANGED message is also sent
to the application program if the move is allowed to occur.
In summary, when the user attempts to resize or move the
accessbar, the application program validates the attempt. 60
moves the accessbar and sends the ABM
WINDOWPOSCHANGED message (step 412). Ikocessing
then continues to step 404.

If the user did not attempt to resizeormove the accessbar,
the applicationprogramdetermines ifthe user has requested 6s
that the accessbar be put into autohide mode (step 614). If
the user requested autohide mode, the application program

taskbar. After receiving the visibility state of the tashbar, the
application program determines if the always-on-top mode
of the fndrhar has changed and, if so, the application
program changes the accessbar's always-on-top mode
accordingly (step 630). The appHcation program maintains
the accessbar's always-on-top-mode the same as the task-
bar's alwaymen-topmodo to keep an accessbars on the same
side of the video display uniform. Processing then continues
to step 604. If the application program did not receive an
ABN_STATECHANGE notification, the application pro-
gram determines whether it received an ABN
r,wwe,nnrr notfâcation (step 632). If the applica-
tion program received an ABN_FULLSCREENAPP
notification, the application programdetermineswhether the
notification indicates that the fullsarcen application is being
started (step 634). This indication is found in the LParam
element of theAppBarData structure. If the fullscreen appli-
cation program is being started, the application program
pushes the accessbar to the bottom ofthe Zorder (step 632).
If the fullscreen application is being terminated, the appli-
cation program pops the accessbar to the top of the Z ceder
(step 636). After oftherpoppingthe accessbar orpushing the
accessbar. processing continues to step 604.

If the application program did not receive the ABN
FULLSCREENAPP notification, the application program
determines whether it roccived the ABN
WINDOWARRANGE notification
the application program re
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WINDOWARRANGB nodfication, Ihe appHcation program
pushes the accesshar to the bottomof the Z arder and pops
the accessbar when it receives a second ABN
WINDOWARRANGE notification (step 642). In tids step,
the accessbar arbiter sends an AW WINDOWARRANGE s
notification both before the windows are arranged and after
the windows are arranged. The application program, thus,
pushes the accessbar to the bottomof the Z order before the
windows are arranged and pops the accessbar to the top of
theZ arderafter the windowshave been arranged so that the 10
accessbar is not affected by the reatrangement of the win-
dows. That is, for the propo operation of the accessbar, the
accessbar should not be cascaded or arranged Vertically or
horizontally like the other windows on the video display.
Processing then continues to step 604. If tbc application 15
program determines that it has not received the ABN
WINDOWARRANGE notification. the application program
determines whetherthe user has entwedinput requestingthe
application program terminate the accessbar (step 644). In
this case, the application program receives a 20
WMJESTROYmessage fromthe operating system. Ifthe
WMJESI'ROY message is received, the application pro-
gram sends theABM_REMOVBaessageto the arbiter and
terminates the accessbar by a-rmin.fing the window (step
446). Processing then continues to step 604. If the applica- 25
tion program determines that it has not received the
WMJESTROY message, processing continues to step
404.

While the present invention has been described with
reference to a preferred embodiment thereof, those skilled in ?
the att will know of various changes in form that may be
made without departing from the sphit and scope of the
claimed invention as defmed in the appended clahns. For
example, the present invendon may be practiced with types
of accessbars that differ from those depieled in the figures. 35
More generaRy, the present invention may be practiced to
arbitrate among types af smeen objects other than access-
bars.

I claim:

receiving a notification from the arbiter that an auribute of
one of the screen objects displayedon the videodisplay
has been modined;

sending a request to the arbiter for a new location on the
video display for the managed smeen object;

receiving the new location from the arbiter; and
rcquesdag the computer system to display the mannyg

sucen object at the new location on the video display.
3.'I11e method of claim 1 wherein the computer system

has additionatcomputerpograms andwheteln the menard
screen object is an accessbar providing user access to the
additional computer programs.

4.112e method af claim 1 wherein the step of requesting ,
the computersystemtodisplay the managedscreen object at
the proposed location includes the step of displaying the
mannyd smeen object such that the managed sween object
is ininnity invisible to a user and the mansgM saeca object
becomes visible to the user in response to user input via an
input device.

5. The method of claim 1 wherein the step of requesting
the computer systemto display the managra screen object at
the alternative location includes the step of displaying the
manered smeen object such that the managed sgeen object
is inidallyinvisibleto a user and the mansgM screen object
becomes visibIc to tbc user in response to user input via an
inist device.

6. The method af clahn 1 wherein the request for the
proposed location is sent to the arbiter as a bounding
rectangle that specifies the proposed location.

7.The snethod of cialm I wherein the indicitioitiëceivõd
by tile computer program is a bounding rectangle.

8. A data processing system, comprising:
a video display displaying a plurality of currently dis-

played screen objects;
a memory comprising:

an arbitcr further comprising:
a first processing component that receives a frrst

message containing an indication of a screen
1. In a computer system having screen objects, a video do object and that stores the indication of the screen

display for displaying the screen objects, a camputery object creating a stored indication to register the
gramfar causing the video display to display a managedcuo screen object with the arbiter thereby creating a
of the screce objects that is mansgrd by the computer registered screen object;
program, and an arbiter for arbitrating requests for locations a second processing component that....i- a sec-
on the video display to display the screen objects based on 45 ond message containing an indication of the rog-
a criteria, a nacibod performed by the computer program istered screen object and that deletes the stored
comprising the steps of. indication of the registered screen object to dereg-

sending arequest to the arbiter for a proposed locatlan on ister the registered screen object with the arbiter;

so a thirdœeingou ent t h-tità

s ect at the proposed location or at an alterna- a location of at least one currendy displayed

' screen object conflicts with the proposed location,
requesting the casuputer system to display the menaged ss thatreturnstheproposedlocationwhennoconflict

screen object at the proposed location on the video exists, and that retums an alternative location om
display when the received fadicadon indicates that the the video display when a conflict exists;
arbiterdetermined to display the managed screenobject a computer program having a register component that
at the proposed location; and sends to the arbiter the first message to register the

requesdag the computer system to display the managed 60 screen object, a request component that sends to the
screen object at the attemative location on the video athiter the third message to request a proposed
display when the received indicadon indicates that the location on the video display for displaying the
arliterdeterminedto display the managed screen object registered sœeenobject and for receiving an indica-
at the alternative location- lion of a location on the computer display for dis-

2 'Ihe method ofclaim 1 wherein the screen objects have 65 playing the registered screen object, a display com-
auributes, whercia the method performed by the the registered screen object at
program further includes the steps location, and a deregister component
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that sends the second message to the arbiter to
deregister the registered screen object; and

a processor for running the arbiter and the computer

9. The data pocessing system of claim 8 wherein the s
computer program sends a fourth Inessage containing a
request for the arbiler to determine whethw at least one of
the currently displayed screen objects is in autobide mode
such that the currently displayed saeen object is initially
invisible to a user and the currendy displayed screen object go
becomes visible to the user on the video display in response
to uscr input via an input device, and wherein the arbiter has
a fourda µOCC88ing component that receives the fourth
message and that delennines whether at least one of the
currently displayed screen objects is in autchide mode.

10. The data processing system of claim 8 whercin the "
video display displays a window, wherein at least one of the
currently displayed screen objects is in autohide mode such
that the currently displayed screen object is partially visible
to the user displayingonly a hotbar and becomescompletely
visibic upon user manipulation of an input device, and 20
wherein the arbiter has a determination component that
detemines when a window on the video display has been
activated and that adjusts the hothar so that the hethar is
unobscuted in response to the activation of the window.

11. 'Ibc data processing system of claim 8 wherein the 25
currently displayed screen objects have attributes, wherein
the arbiter has a determination component for determining
when an attribute of at least one currently displayed sween
objecthas beenmanipulatedandfor sending asolification to
the compular program when the detctmination component so
detennines that the attribute of the at least one currently
displayed screen object has been manipulatni

11 The data processing system of claim 11 wherein the
manipulation af the attribute includes changing a location of
the at least one currently displayed screen object. 35

11 The data pecessing system of claim 11 wherein the
manipulation of the attribute includCS rhanging a size of the
at least one currently displayed screen object.

14 The data gocessing system of claim 11 wherein the
manipulation af the attribute includes changing a visibility 40
state of the at least one currently displayed screen object so
that the at least one currently displayed screen object is
displayed in always-on-top mode such that the at least one
currently displayed sacen object is unobscured.

15. The data processing system of claim 11 wherein the 45
manipulation af the attribute includes dianging a visibility
state of the at least one currently displayed screen object so
that the at least one currently displayed screen object is
displayedinautohidemodo such that the currently displayed
screen object is initially invisible and becomes visible in 50
response to user manipulation of an input device.

16. The data processing system of claim 8 wherein the
memory contains a full-screen computer program that dis-
plays information across an catire area of the video display,
wherein the arbiter has a determination cornponent for 55
determining when the full-screen computer program starts
and for sending a notification to the computerprogram when
the determination component determines that the full-screen
computcr program has statied.

17. The data processing system of claim 16 wherein the 60
determination component determines when the full-sween

the arbiter includes a determination camponent for deter-
miningwhen the plurality of windows have been rearranged
andfor sending a notification to the computerprogramwhen
thedetermination componest determines Ihat theplurality of
windows have been remranged.

19. A compüter readable memary device that contains a
data structure for use in transfeiring data between a com-
puter program that displays an accessbar on a computa
display of a computer system and an arbiter for arbitrating
requests for locations on the computer display to display
accessbars, wherein the computer program specifies a pro-
posed location for an accessbar on the computer display in
the data structure and sends the data structure to the arbiter,
wherein the arbiter receives the data simetute and deter-
mines if the proposed location connicts with at least one
accessbar currently displayed on the computer display,
wherein when there is no conBict, the arbiter sends the data
structure containing the proposed location to the computer
program and wherein when there is a conflict, the arbiter
sends the data structure containing an alternative location to
the computer program, the data structure comprising:

a first element containing an idendfier of an accessbar;
and

a second element containing a bounding rectangle for
specifying a location on the computer display that
rcGects the proposed location when the computer pro-
gram sends the data stmcture to the arbiter, that reficcts
the alternative location whenthe arbiterdetermines that
the proposed location conflicts with the at Icast one
accessbar currentlydisplayed on the computer display,
and thatreflects the proposedlocation when the arbiter
determines that the proposed location does not conflict
with the at least onc accessbar curontly displayed on
the computer display.

20. A camputer-readable medium coatnining instructions
forcontrolling a camputersystemhaving a video display for
displaying screen objects, a computer program for causing
the video display to display a selected one of the smeen
objects, and an arbiter for arbitrating requests for locations
on the video display to display the screen objects based on
a miteda, by performing the steps of:

receiving a rcquest from the computer program at the
arbiter containing a poposed location to display the
selected screca object on the video display;

determining with the arbiter whether to display the
selectedscreen objectat the proposed locationbasedon
the criteria;

when the arbiter makes a determination to display the
selected screen object at the proposed location,
causing the video display to display the selected saeen

object at the proposed location by the computer
yogram; and

when the arbiter makes adetcrmination not to display the
selected screen object at the proposed location,
determining with the arbiter an altemative location on

the video display at which to display the selected
screen object; and

causing the video display to display the selected screen
object at the alternadve location by the computer
program.

computer programterminates and sends a notiûcation to the 21. The computer-readable medium of claim 20 wherein
computer program when the determination component the screen objects have types, whatein setoen objects of a
detennines that the fun-screen computer program has ter- given type have similar associated functionanty,wherein the
minated. 65 selected screen object has a first type and wherein the step

8 wherein the of determinine with the arbiter whether to display the
and wherein selected screen object includes the step of determining
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whether a second screen object of the thst type is displayed
at the proposed location.

22. The computer-Icadable mediumof claim 20 wherein
the stcp of determining with the arbiter an alternative
location includes the step of dummining a next available s
location at which a screen object is not carently displayed
in a direction toward a center of the videa display.

23. The computer-readable medium ofclaim 20 wherein
the step of causing the video display to display the selected
screen object at the proposed location includes the step of to
displaying the selected screen object by the video display
such that the sciocied screen object is imidaRy invisible to a
user and the selected screen object becomes visible to the
us« on the video display in response to user input via an
input device. 15

24. The computer-readabic medium of claim 20 wherein
the step of causing the video display to display the selected
screen object at the alternative location includos the step of
displaying the selected screen object by the video display

sending a notiilcation of the modification to the om-
puter programs that have registered screen objects.

27. A computer-readable medium containing instructions
for controlling a computer system. the computer system
having a video display for displaying accessbars, a first
computer program for displaying a first accessbar on the
video display, a second computer program for displaying a
scoond accessbar on the video display and an arbiter for
resolving coañicting requests of locations for accessbars on
the video display, by performing the steps of·

displaying the first accessbar at a selected location on the
video display by the Arst computer program;

sending a request from the second computer µogram to
the arbiter to display the second accessbar at the
selected location;

determiningwith the arbiter thatthe request conflicts with
one of the accessbars displayed on the viden display;

determining a suitable ahemate location on the video
display by the athiter for the second accessbar;

suda that the selected screen object is initially invisible to a 20
usa and the selected screen object becomes visible to the
use on the video display in response to user input via an
input device.

25. The computer-readable medium of claim 20 wherein
the video display displays accessbars that govide the user 25
with access to computer pograms. wherein the step af
moeiving a request includes the step of receiving a request
for a proposed location of a first accessbar on the video
display, and wherein the step ofdelaminingwith the arbiter
whetherto display includes the step ofdetcrainingwhethw so
thcre is a second accessbar at the µoposed location.

2& A computer-readable mediumcontaining Instmctions
for controlling a computer system, the computer system
having a video display for displaylog screen objects having
attributes, a plurality of computer programs, whercia cach 35
computer program causes the video display to display at
least one of the screen objects, and an adita for arbitrating
requests for locations on tbc video display to display the
screen objects based on a «Itain, by performing the steps
ef: 40

registering the screca objects by the computa programs
with the arbita to create registered screen objects that
are arbitrated by the arbiter;

receiving a request by the arbiter from one of the com-
puter programs for a poposed location of a firstof the 6
registered saeen objects on the video display;

detamining with the arbiter whether to display the first
registered screen ablect at the poposed loœtlonbased

sending the alternate location from the arbiter to the
second computa program; and

causing the video display to display the second accessbar
at the alternate location by the second computer p>
gram.

28. Acomputer-readable rnedium containing instructions
for controRing a computer system having sacen objects, a
video display for displaying the screen objects, a computa
program for causingthe video display to display a managed
one of the screen objects that is managed by the computer
program, and an arbiter forarbitradagzequests furlocations
on the video display to display the screca objects based on
a criteria, by performing the steps of

sending a regnest to the arbiterfor a proposedlocation on
the video display for the managM screen object;

receiving an indication from the arbiter indicating
whether the attiter anerminna to display the managed
smeen object at the proposed location or at an alterna-
tive location;

requesting the computer system to display the managed
sween object at the proposed locadon on the video
display when the received indication Indicates that the
addterdeterminedtodisplaythe managra screen object
at the proposed location; and

requesting the mmputer system to display the maange
screen object at the altanative location on the video
display when the received indication-indicates that the
ashiterdetenniendto displaythe mansgrascreenobject
at the alternative location.

on the ailmia; 29. The computer-readable medium of claim 28 wherein
when thearbitermakes a dernninmunntodisplaythefira the sacen objects have attributes, wherein the method

registered screen eblect at the poposed locadon, performed by the computer µogram furmer includes the
caming the video display to display the first registered steps of:

screen object at the proposed location by the one
computer program;

when the arbiter makes a detcanimation not todisplay the
first registered saeen object at the proposed locadon,
dernnining with the arbiter an alternative location on

the video display at which to display the first regis-
tered saece object; and

causing the video display to display the first registered
screen object at the alternative location by the one
computer

determiningwith the arbiterwhen an attlibuteofa second
registered screen object is Inodified; and 65

when thearbitermakes adeterminadonthatan attributeof
the second registered screen object has beeng

receivinganodficationfromthearbiter thatan attributeof
one ofthe sereen objectsdisplayedonthevideo display
has been modified;

sending a request to the arbiter for a new location on the
video display for the managed screen object;

receiving the new location from the arbiter, and
requesdag the computer system to display the managed

screen object atthe new location on the video display.
30. The computer-readable medium of claim 28 whetein

the compulcr systemhas additionalcomputerprograms and
wherein themanaged sween object is an accessbarproviding
user access to the additional camputer µograms.

3L 11:e cagrcadable
the step of requesting the
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managed sgeen object at the proposed location incIndes the 32. The computer-Icadable medium of claim 28 wherein
step of displaying the mennymi screen object such that the the request for the proposed location is seat to the asbiter as
managed screen object is infunity invisible to a user and the a bounding rectangle that specifies the proposed location.
managed sacen object becomes visible to the user in
response to user input via an input device. * * * * *
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