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AM r Handli vred Item: omputer Displays

Technical Field Invention

" The present invention relates to an arrangement in which a selected item, such as a
software note, is made visible by cutting out those items which are in Jayers above the
selected item and which would have otherwise obscured at least a portion of the selected
item. The cut-out area may also reveal an item below the selected item.

-Computers are currently used to execute a wide varicty of application programs.

Such application programs include, for example, design and manufacturing programs,
spread sheet programs, word processing programs, programs to facilitate access to data
bases, programs to create graphics, and the like. As the number and kinds of application
programs continué to proliferate, as computers become easier to use, and as people become
increasingly accustomed to using computers, the types of application programs will
continuc to grow,

While a computer is executing such application programs, the computer user may
be offered many occasions on which it would be desirable to create one or more notes. For
example, on one occasxon, a computer user may be working on one or more application pro-
granis when the computer user receives a telephone call. During that telephone call, the
computer user niay be presented with information which the computer user may wish to
memorialize for later-access and use or which may spark ideas which the computer user
docs not want to forget. On another occasion, the computer user may wish to be reminded
of some action which the computer user desires, or is required, to take in the futurc, such as
to make a telephone call or to fill out a time sheet. On yet another occasion, the computer
user may want.(;g)exs to take some action, such as to review oOr revise a document,

On all of these occasions, a computer user would traditionally write down the
appropriate inf&haétion on paper notes. Paper Post-it® noté§ are very convenicnt forms of
such paper notes. Paper Post-it® notes are simply removed from a dispenser pad of sticky-
back paper Post-it® noteé, and are applied to various surfaces such as documents, the tops
of desks, telebhones, or the like. Information can be writteit on paper Post-it® notes either
before or after ﬂie papef Post-it® notes are detached from their dispenser pad or attached to

their target burfaces. i’aper Post-it® notes can be easily moved from one surface to
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_another, such as between documents or between docﬁments and the tops of desks, they can

overlap edges or boundaries of documents, they can be layered, and they-can be moved with
the objects to which they are attached. |

However, it is often more convenient for a computer user who is currently using a
Computer to create a soﬁware note on the computer instead of manually writing out a paper

~ note. For example,thénote may relate to the contents of one or more documents of the

computer's application programs. In such cases, it may be much more convenieat to
associate the note with a document as the document is saved in the computer's memory, or
as the document is displayed on the computer screen. On the other hand, even if the note
does not specifically rélate to such a document, it stil! may be more convenient for the
computer user to create a note on the computer. For example, if the computer user must
take some action whlle the computer user is using the computer, a reminder note is much
more useful if it can bé attached to the desktop of the computer display so that the reminder
note remains in the computer user's view even while the computer user moves from
application program td application program or when all documents are closed.

Application progmms currently exist which permit a computer user to generate a
software note, and to attach the software note to a document of an application program.
Such a note can be created, deleted, edited, saved, and selectively—viewed; A computer user
may move suchanotewithinadocuntent, or between documents, by cutting the note from a
document, storing the riote in a clipboard, and then pasting the note to another area of the
same docnment ortoa dlﬁererltdocument The contents of the note may be entered by use
of a keyboard, or bytaftingasnapshotofadomumntorofaportionofadocmnent. The
background color and srze of a note can be selected, the note can be hidden or shown on a
selective basis, the note: can be stacked with other notes, and the note can be resized. A note
canbesavedwrthorwrthoutadateandumestamp and, if it is savedwrthadateandtxmc
stamp, tbenotecmbeautomatxcallycalledup as amndernoteonthcday and/or atthe
time stored with the note.

However, current note software programs have a number of problems. For
example, many current note software programs must be resident in an application program
so that the note software program cannot be interfaced with other application programs
installed on the same computer. Therefore, a note for an application program in which the
note software is not resldent, or moving a note from a docurhmt of an épplication program
in which the note soﬂ:ware is resident to a document of an apphcatlon program in which the
note software is not resldent, is impossible.
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Moreover, notes generated by current note software éaimot be easily moved.

 Moving a note between documents in the same application prograni, between documents of

different application programs, between desktops, and between docuntients and desktops, is
cumbersome since the note must be cut from its existing location, savedin a clipboard, and
then pasted to its new location.

Notes generated by current note software cannot be easlly dispensed, cannot be
dispensed from the title bar of a window, cannot overlap the boundiry of a window, and
cannot be automatxcally saved without additional user instruction. While notes created by
cunentnotesoﬁwareeanbeattaehedtoadocummtw:thmamdow so that the note moves
mththedocument,notascannotbeattachedtoanobject such as a character, a word, a
sentence, aparagraph, a graphic, a cell, a page, a video, avxdeofxame a video segment, a
sound, or the like, so that the note moves w:ththeobjecttoanew site in the same document
or in a different document. Notes created by current note software cannot be attached to a -
window so that, if the note is attached to a first portion of the window, the note moves with

a strollable section of the window, and so that, if the note is attached to a second portion of

the window, the note does not move with a scrollable section of the window.

' The invention disclosed in the above mentioned U.S. Patent Application Serial No.
08/188,219 filed on JM 27, 1994 overcomes many of the problems discussed above.
Prior note software has an eddiﬁonai problem, however, in that access to a software note is
difficult if the software note is obscured by items in layers above the software note. For
example, if a software note is attached to a desktop and is at least partially obscured, access
to the entire soﬁware note can be obtained only in a limited number of ways, such as by
moving the at least parnally obscured desktop software note to i reglon where it is totally
visible.

Moreaver, accessing a software note attached to a siirface other than the desktop
has, in the past, produced side effects which may not always be desirable. For example, if a
software note is amaehed to a window which is layere(! below other windows so that the
software note is at least partially obscured, access to the entite software note has resulted in
a reordering of the layers. That is, the selection of this software note causes its window to
rise above the other layers and appear as the topmost layer There may be times, however,
when the user desn'es to preserve the order of the Jayers whlle, at the same time, gaining
access o 2 software note layered below the topmost layer.

The present invention solves one-or more of the above problems.
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Summary of the Invention

Inoneaspec;:ofthepresentinvention, ﬁrstpidgré:hdodeiséxecutedinadata
processing system in ‘order to dlsplayaplurahty of items so that each of the items is
dlsplayedasad:ﬁ'emztlayerwxﬂlrespectto mhofﬂleothentemsandsothatatleast
portions of items in lower layers are obscured by items mupper layers Second program
codexsexecutedmthedauprocessmgsystemtoselectoneofthettemssothatthosettems,
wmchared.splayedmhyemabovemeseleaednmandwmchmummmseobsma'
port:onofﬂleselecnedttan,arecutoutmordertoexposeﬁleothemseobscuredpomonof

_ theselectedltemandsothatanothemnseobscuredpomonofamtemwhnchxslayered

below the selected i 1tenus revealed.

Inanoﬂneraspectofthepresentmvenuon,ﬁrstprogramcodexsexecutedmadata
processmgsystemmordertodxsplayaplumhtyof:temssotbateachofﬂxeltemsxs
dlsplayedasadtﬂ'erentlayermthmpecttomhoftbeotherm:sandsothatatleast
portions of items in lower layers are obscured byltems mupper layers Second program
codelsexecutedmthedataprocessmgsystantomoveamtemtoalayersoﬂmt,whenthe
moveduemnsatthelayer,thoseltems whtchared:splayedmlayersabovethemoved:tzm
andwh:chwouldoﬂlerwnseobscureaporuonofﬂlemovedwm,arecutoutmorderto
exposethcotherwnseobscured pomon of themovedltanandsoﬂ\atanoﬂ\enmse obscured
pomonofanxtmwhnchlslayeredbelowthemovedltamsrevaled

In yet another aspect of the present invention, first program code is executed in a
datapromsmgsystanmordertodxsplayaplurahtyofxtanssothateachofthextems1s
dlsphyedasamﬁ'eremhyerwnhmpemmeachoftheoﬂmmmdmthatatlmst
portions of items in lower layers are obscured by items in upper layers. One of the items is
a note. Secondp_mgramcodeisexecntedinthédatapromsingsyshemtoselectthenoteso
that those items, which are displayed in layers above the note and which would otherwise
obscure a portion of the ;now, are cut out in order to exposeandtherwisé obscured portion
of the note and so that an otherwise obscured portion of an item which is layered below the

hsﬁﬂmoﬁera?pectofthehmsminvulﬁon,ﬁrsthmgrmncodeiscxecutedina
datapmcessingsystaniﬁordcrmdisplayaplumlity of items so that each of the items is
displayedasadiﬂ'erentlxjtyerwithmpecttoeachoftheothef'itunsandsothattheitems
have an order of layering; Second program code is executed inﬂledatapfbcessing system
to select one of the items ;ommose itéms, whicharedi#pla&éd'in layers above the
selected item and which Would otherwise obscure a portion of the selected item. are cut out
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. in order to expose the otherwise obscured portion of the selected item and so that the order

of layering of the items is not changed.

Brief Description of the Drawing

These and other features and advantages will become more apparent from a detailed
consideration of the invention when taken in conjunction with_ﬂ:e drawing in which:

Figure 1 illustrates an example cf a note which can be used with the present
invention;

Figure 2 illustrates an example :ype of note dispenser which can be used to
dispense notes, such as the note illustrated in Figure 1;

Figure 3 is a block diagram of zn example of a data processing system which can
be configured in accordance with the przsent invention;

Figure 4 is a representation of » screen display showing an overview of notes
attached to various surfaces;

Figure 5 is a representation of a rcreen display showing the creation of notes;

Figure 6 is a representation of a screen display showing note movement and
attachment;

Figure 7 is a representation of a screen display showing a note being moved to an
illegal attachment site, such as a non-corpliant window;

Figure 8 is a representation of a screen display showing the effects of layering on
notes,

Figure 9 is a representation of a screen display showing note movement between
active &nd inactive windows; .

Figure 10 shows the effects of scrolling a window having notes attached thereto;

Figure 11 shows the effects of resizing a note and resizing a window;

Figure 12 is a representation of a screen display showing movement of a note
between desktops;

Figure 13 is a representation of a screen display showing the repositioning of a
desktop note dispenser,

Figure 14 shows a selected note cutting out those items which are in layers above
the selected note and which would have otherwise obscured at least a portion of the selected
note so as to expose the otherwise obscured portion of the selected note;

Figure 15 shows a selected note cutting out other items which are in layers above
the selected note and which would have obscured at least a portion of the selected note so
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as to expose the otheni_;vise obscured portion of the selected note and so as to reveal portions
of items, which portions would have been otherwise obscured;

Figure 16 shows how, after moving a note from a first location to a second location,
the moved note cuts out those items which are in layers above the moved note and which
would have otherwise pbscured at least a portion of the movéd note at its second location so
astoexposc'theothén%vise'obséﬁredportion of the moved note and so as to reveal portions
of items which would have been otherwise obscured; -

Figure 17 shows how a first note may be selected through a cut-out border of a
second note; ; ' ' ’

Figure 18 shoi_vs how moving a note affects the cut-out border of the note;

Figure 19 is.a- top level flow diagram of the present invention;

Figure 20 is a flow chart showing the Initialize Note Program block of Figure 19 in _

Figure 21 is a flow chart showing the Process Note Program Event block of Figure

Figure 22 is a flow chart showing the Ai subroutine of Figure 21 in additional
detail; _

Figure 23 is a flow chart showing the A2 subroutine of Figure 21 in additional
detail; ' ;

Figure 24 is a flow chart showing the Position Dispenser block of Figure 23 in
additional detail; _

Figure 25 is a flow chart showing the Dispense Note block of Figure 23 in
additional detail; '

Figure 26 is a flow chart showing the Get ATTACHMENT block of Figure 25 in

Figure 27 is a flow chart showing the Attach Note block of Figure 25 in additional
detail; '

Figure 28 is a flow chart showing the Edit Note Content block of Figure 25 in
additional detail; | | |
Figure 29 is a flow chart showing the Select Option block of Figure 23 in additional
detail; ': :

Figure 30 is a flow chart showing the A3 subroutine of Figure 21 in additional
detail;
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Figure 31 i§ & flow chart showing the Reposition Note block of Figure 30 in
additional detail; _
Figure 32 is a flow chart showing the Remove Attachment block of Figure 31 in
additional detail;
_ Figure 33 is a flow chart showing the Resize note block of Figure 30 in additional
detail; -.
Figure 34.is a flow chart showing the A4 subroutine of Figure 21 in additional

ngure 35 is a flow chart showing the Process Event In Note Program block of
Figure 19 in additional detail;
Figure 36 is a flow chart showing the Cl subroutine of Figure 35 in additional
detail; _ |
. Figure 3-7_ is a flow chart showing the C2 subroutine of Figure 35 in additional
detail; |
Figure 38 is a flow chart showing the C3 subroutine of Figure 35 in additional
detail; |
. Figure 39 is a flow chart showing the C4 subroutine of Figure 35 in additional

Figure 4__0lis a flow chatt shéwing the C5 subroutine of Figure 35 in additional
Figure 41 is a flow chart showing the C6 subroutine of Figure 35 in additional
Figm:e‘42 is a flow chart showing the C7 subroutine of Figure 35 in additional

* Figure 43 is a flow chart showing the C8 subroutine of Figure 35 in additional
detail; |
Figure 44 is a flow chart showing the Display Note Appropriately block of Figure
43 in additional detail;
' Figure 45 is a flow chart showing the Co subroutine of Figure 35 in additional
detail; |
 Figure 46 is a flow chart showing the C10 subroutine of Figure 35 in additional

detail; and,

Figure 47 is a flow chart showing the Draw Layers blocks Figures 26 and 30 in
additional detail; and,
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Figure 48 is an example of an index containing information concerning existing
notes.

Detailed . _

Paper Post-it® notes have substantially cﬁanged the‘way that people operate not
only in thenr business envxromnmts but also in their personal envnronments For example,
when a person wishes to annotate a document, create's remmder provide information to or
requestanacuonﬁ'omanotherperson, or the like, the person fills out a paper Post-it® note
and applies thepapernotetoadocument, a top ofad&sk, a file cabinet, a telephone, or the
like. PaperPost-nt@notw ai'econvementbecausetheycanbemovedﬁomone surface to
another suchasbetweendocmnentsorbetweenadocumentandatop ofadesk,theycanbe
edited, they have dxfferent characteristics such as size, color, and shape, and they have
many other useful ambutes The present invention is dxrected to attributes of software
notes. However, it should be understood that, alﬂlough the present invention is described in
connection with soﬁwarenows the present invention applies to other items such as icons,
tool bars, directories, documents and the like.

Anemmpleofasoﬁwarenote 100 whlchmaybcusedmaceordancemththe
present invention is shown in Figure 1. However, this software note 100 is by way of
example only, and it shOuld be understood that the present invention may be used with any
other forms of software notes. A software note will be referred to hereinafter more simply
asanote. The note lO&may have a grab area 102, an options area 104, a notation area
106, and/or one or more ' control areas such as a sxzmg control area 108. The grab area 102
allows the note 100 to be moved from one location to another, such’ as between documents,
between desktops, or between documents and de. sktops The optxons arca 104, when
activated, provides optums which are selectable by a eomputer user. ’I'hese options may

include, for example, hldelshow delete, font, color, size, duplicate, print,

minimum/maximum, vxdeo/smmd, drawings/graphics, cutlpaste/copy help, note informa-
tion, preformatted notes, nonmove, content scrollmg, navlgauon, and attachment layer. Any
one or more of these opuons could be provided as a suitable area on the note 100.

- The hide/show optnon allows the computer user to hide or to show the note 100.
The delete option allows the note 100 to be deleted. The font option allows the computer
user to select the font type size, color, style, alignment, and the like, for the note 100. The
color option allows the computer user to change the color of the note 100. The size option
allows the size for the note 100 to be specified.. Selection of the duplicate option allows the
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computer user to duplicate the note 100. Selection of the print option allows the computer

| user to print the note 100. The minimize/maximize option allows the computer user to

select the minimum or maximum size of the note in a simple, one step operation. The
video/sound option provides tools which can be used to manipulate and edit video and/or
sound. The drawings/graphics option provides access to drawing and graphics
manipulation features. The cut/paste/copy option provides ﬁasic editing tools for editing
m graphics, video, sound, and the like. The help option allows a computer user to ask for
help in using the note program 318. Selection of the note information option provides infor-
mation on the current note, such as creation time, last modification time, name of attached
document, index nﬁmber, etc. The preformatted note option allows preformatted notes,
such notes in the fonmt of a business form, notes with a computer user's name printed
thereon, or note§ havmg other specialized indicia, to be dispensed. The nonmove option has
both a non-moving state and a moving state so that, if the nonmoving state of the nonmove )
option is selected, the note does not move with a document being scrolled, and so that, if the
moving state of the nonmove option is selected, the note moves with a document being
scrolied. The content scrolling option, if selected, aliows the contents of a note to be

_ scrolied. The navigation option allows the computer user to navigate from one note to

another on a document or between documents of the same or different application programs,
and may include the additional functions of next note, previous note, first note, last note, go
to a specific note, and the like. The attachment layer option allows the user to designate the
layer or layers (e.g., windows) to which a note may be attached such that, if a layer is so
designated, the note cannot be attached to non-designated layers.

Material, such .as text, video, sound, or graphics, can be entered into the notation

 area 106 of the note 100,andfhenote 100 can be resized by the use of the sizing control

area 108 in order to conform the size of the note 100 with the amount of information
contamedmﬂnnthenotatmnarea 106, or for any other reason. The note 100 can be
resized by posmonmg an indicator, such as a pointer or a cursor for example, over the
sizing contrbl area 108 of the note 100, by activating the cursor, by dragging the cursortoa
different location, and by releasing the cursor. Although the term “cursor” is used herein, it
should be clear that the term "cursorer is intended to broadly cover any type of indicator or
pointer. As the cursor is dragged, an outline of the note 100 follows the cursor in order to
indicate the changmg size of the note 100. When the cursor is released, the note assumes
the Iast indicated size of the note 100. Altemnatively, the cursor can be positioned over the
sizing control area 1_08 of the note 100, activated, and then activated again elsewhere on the

-
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" viewing screen ofa:'monitor ofa displaytennﬁxal to' mdlmte anew corner location for the

note 100. After thxs second activation, the note is res:zed As a further alternative, the
sizing control area 108 may eompnse dlﬂ'erent size symbols each indicating a different size
which may be selected for the note 100.

The grab area 102, the options area 104, the notauo:tarea 106, and the sizing
control area 108 of the note 100 may be delineated by graphnc deengn clements such as lines
shadings, color, or the like. The grab area 102 may be aeeessed, for example, by a cursor
under control ofamouse, by arrow keys, or the like, morderto reposmonthenote 100.
Either the grab area 102 orthenotatxonarea 106, orboth,maybeusedtorenderthenote
active for such subsequent actions as adding information to, delel:mg information from, or
editing mformanon m, the notation area 106. A part of the. dlsplay, when the options area
104 is accessed, maybeatool bar. Altematxvelyormaddmontotheoptmns area 104, the .

>

note 100 may contain a tool area which is always visible to the computer user.
The note 100 ‘may be dlspensed in a number of ways. One convenient way of
dispensing the note 100 is from a note dlspenser an example of which i is'shown in Figure 2.

However, this soﬁware note dlspen;er 200 is by way of _example only, and it should be

understood that the present invention may be used with any other form of note dispenser.
As shown in Figure 2, a note dispenser 200 includes a note dispensing area 202 from which
notes, suchasthenote 100 may be dispensed, agrabam204 sothatthenote dispenser
200 may be reposmoned, and an optlons area 206 which, when activated, presents options
to the computer user. These optlons are selectable by the eomputer user, and may include,
for example, options relating to the maximum and minimum sxze of notes, to hiding or
showing all notes, to undeletmg notes, to setting up a note appearance, to providing help, to
spee:fymgtheeolorofnoles topnnungasmglenoteoraseleetedsetofnotes to search for
specific text, color, format, size, and/or the like of a note, and the like. The note dispensing
area 202 repmentsapadofnotesfromwhlchnotesmaybedxspensedoneataume if
desired. The areas of the note dispenser 200 may be dehneatedbygraphlc design elements
such as lines, shadings, i icons, eolor and/or the like. '

Anmdexordxrectoryhsungofsomeorallofthenotee mayalsobeprovndedasa
note option, a note dlspenser Opuon, an application program option, or otherwnse

One possible operatmg environment of the present invention is 2 data proeessing
system such as a data proeessmg system 300 shown in Flgure 3. However, it should be
noted that the present mventlon can be used in any other operating environment. The data
processmg system 300, for example, can be a personal computer or work station which
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includes a processor 302, one or more display terminals 304, and one or more input devices
306. The display terminals 304 may include, for example, a monitor having a viewing
screen, a printer, and/or the like. The input devices 306 may include, for example, a mouse,
a keyboard, and/or similar devices.

The processor 302 includes a central processing unit (CPU) 308 which
communicates with the display terminals 304 and the input dévices 306 through an in-
put/output controller 310, and which processes program code stored in a memory 312. The
program code stored in the memory 312 includes, at least in part, an operating system 314,
various application programs 316, and a note program 318, The application programs 316
may include word processing programs, spread sheet programs, and the like. The note
program 318 is executed by the processor 302 in order to perform the functions of the
present invention.

The note program 318 may contain a default size and shape for the note 100, The -
note program 318 may also contain a default color for the note 100 when the note is first
created, i.e. dispensed. The default characteristics of the note 100 may be configured by the
data processing system 300 and/or by the computer user. Furthermore, the color of the note
100 may change based on its state. For example, the note 100 positioned on a currently
active window may have a different color or shade of color from a note positioned on an
inactive window. An active window is a window which has been selected by a computer
user for some action. An active window may have a different appearance to indicate that it
is active and that inactive window are not active. The color of an individual note may also
be changed by the computer user.after it is created.

The note program 318 can provide more than one note dispenser 200. Each such
note dispenser 200 may have a different size and shape. The notes of.such note dispensers
can have different functions. The computer user may dispense a note from a note dispenser
dependent upon the desired function of the note.

Figure 4 illustrates one possible display 400 which may appear on a viewing screen
of a monitor of the display terminals 304 during execution by the data processing system
300 of the operating system 314, the application programs 316, and the note program 318.
The display 400 includes a desktop 402 typically generated in response to execution of the
operating system 314, an active window 404 typically generated in response to execution of
one of the application programs 316, and an inactive window 406 also typically generated
in response to execution of one of the application programs 316. The active window 404
contains a document 408, and the inactive window 406 contains a document 410. Each



WO 95/30951 PCT/US95/04518

10

15

20

25

30

12
window, such as the actlve window.404, is typxcally defined by a boundary 412 which

 includes, in part, a title bar 414,

A note dlspense_r 418, which may be identical to the note dispenser 200 shown in
Figure 2, is positioned on the desktop 402. A plurality of notes are attached to various
regions of the display 400. A region is defined herein as a window, or a desktop, or a
document, or the like, but does not mean two areas of a document displayed in a window.
For example, notes 420, 422, 424, 426, and 428 are attached to the desktop 402. These
notes remain on the desktop 402 even though the active window 404 and the inactive
window 406 are edited, are closed, or are replaced by other windows. Also, until these
notes aredeletedoredit’éd,'thes?enot&s'may or may not, as desired, appear each time the
data processing system 300 is initialized.

A note 430 is attached to the document 408 within the active window 404, anda
note 432 is attached to the document 410 within the inactive window 406 so that it overlaps
a right-hand edge of a boundary 434 of the inactive window 406, The notes 430 and 432
are saved so that they appearwhenevertlmr corresponding documénts 408 and 410 appear,
and the notes 430 and 432 appear on the viewing screen of a monitor of the display
terminals 304 only when their corresponding documents 408 and 410 appear on the viewing
screen of the monitor of the display terminals 304. The riotes 420, 422, 424, 426, 428, 430
and 432, andthenoted:spenser418 arecr&tedmresponsetoexecuuonofthenote
program 318.

A note can be dispensed, for example, from the note dispenser 418 by positioning a
cursor (e.g., by appropriately controlling a mouse) over a note dispensing area 436 of the
note dispenser 418. By activating the cursor (e.g., by depressing the control button of the
mouse), a note can be dragged from the note dispenser 418 to a desired location where it
can be attached by deactivating the cursor (¢.g., by relcasing the control button of the
mouse). Alternatively, by positioning a cursor over the note dispensing area 436 of the note
dispenser 418 and by merely activating the cursor, a note canbe caused to appear at
locations of the display 400 as determiried by'thenbte program 318 and/or by the computer
user. The notes can be movedﬁ'omtheselocattons bydraggmgﬂlenoteto ades1red
attachment site. '

Notes can be attached to an attachment site by selecting a note and by positioning
the note on the attachment site to which the note is to be attached. For example, a cursor
may be moved to the grab area of a note, such as the grab area 102 of the note 100. The
cursor is activated, and the note is dragged to a desired attachment site. The note is then
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attached to the attachment site which is located under thé ciirsor at the time that the cursor
is deactivated. Alternatively, an attachment area can be provided on a note bo that the note
is attached to whatever attachment site is located beneath the attachment arca of the note at
the time that the cursor is deactivated. As another alternative, a note can be moved by
clicking a mouse on the grab..area of the note, and by then clicking the mouse again at a new
attachment site.

If a note is attached so that the note is entirely within the boundary of a window, the
attachment site of the note is easily discerned. However, when a note, such as the note 432,
overlaps a boundary of a window, the attachment site of the note may be ambiguous. Thus,
without any further indication, the note 432 could be attached either to the document 410 or
to the desktop 402. Therefore, an indication may be provided to indicate the attachment site
of the note. For example, a ﬂote attached to a window may have a different color, texture,
border, or the like, than a note attached to a desktop. Alternatively, the options, tool, and '
size graphics can be removed from notes that are not attached to the top layered doc.ument.
As another alternative, an attachment point on each note can be used to indicate the point to
which the note is attached. Thus, a thumb tack graphic, or the like, can be used such that
the point of the tack indicates the precise attachment point. Drop shadowing and/or border
highlighting can be also used.

A note may or may not be attached to another note, as desired. In either event,
however, notes can be layered with other notes so that the notes overlap parts of other notes,
as illustrated by the notes 424, 426, and 428 of Figure 4. Also, notes remain attached to
documents as the docnments travel, such as between terminals, and/or between terminals
and a network server of a network, so that any computer user on the network receives the
benefit of the notes as the computer user calls up documents to which the notes are attached.

When a new note is dispensed, the note can be displayed with an insert symbol (for
example, a blinking verﬁcal_liar) at an insert point in the notation area of the note, such as
in the notation area 106 of the note 100. Text or other material can be entered from a
keyboard or other input device 306, If text is to be entered, for example, the computer user
simply begins typing at the insert symbol within the newly dispensed (i.e., created) note.
When an existing note is to be edited, a computer ﬁser positions an insert symbol within the
notation area of the existing note and modifies the desired information as desired. In either
case, the insert symbol moves with information entry to indicate the current insert point.

Preferably, although not necessarily, automatic word wrap is provided if text is
entered into a note, or if a note baving existing text is resized. When the entered text
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reaches the bottom right extent of the note, further entry of text is possible but is not seen
by the computer user unless the compute:” user subsequently resizes the note, or makes the
font size of the entered text smaller Asternatively, addmonal text entry can be disallowed,
and a beep can be soundedtomdlcatethatthe note is full. Inanotheraltemauve, additional
entry of text automt:cal_lyexpands the visible size of the note'to accommodate the new text
until the viewing screen of the data processing system is filled. Thereafter, text is scrolled
up in the note as each new line of text is entered. Additional altemstives will be readily
appareat. | _ .

The end of text entry can be invcked, for ex'ample; by clicking a mouse outside of

the notation area of the dote which removes the insert symbol from the note. The end of

text entry can also be mvoked by pressmg, a key (such as the escape key) or a combination
of keys. The amount ofmfonnauon tha? can be entered into a single note can be limited by .
the amount ofmemoryprovnded by the system at the time that the note is created.
Altematlvely, a specific hmlt can be i nnp 7sed on the amount that can be entered.

Drawings, vndeo and/or sound irformation can be added to the notation area of a
note by copying them from another docurient and pasting them into the note. Altematively,
such information can be Iadded to a note vy using drawing, video, and/or sound tools
available from the options area of a note Jr from a tool bar.

As mentioned previously and as shown in Figure 5, notes can be dispensed in a
variety of ways. For exa}nple, a note car be dispensed from a note dispenser, such as a note
dispenser 500, which is located on a desktop 502 of a display 504. A note may be

- dispensed from the note dlspenser 500 by moving a cursor to a note dispensing area 506 of

the note dispenser 500 by activating the cursor (such as by chckmg a mouse) to grab a
note, and by dragging the note from the note dispensing area 506 to either the desktop 502
or to a window, such as a window 508. Thus, a note 510 can be grabbed by a cursor from
'the note dispensing area 506 and dragged by the cursor to a position on the desktop 502.
The note 510 is attached to the desktop 502 by releasing the cursor. Alternatively, or
additionally, a note 512 can be grabbed by a cursor from the note dispensing area 506, and

dragged by the cursor to the window 508. The note 512 is attached to the window 508 by

releasing the cursor. Altemati\)ely, by positioning a cursor over the note dispensing area
506 of the note dlspenser 500 and by merely activating the cursor, the note can be caused to
appear in at locations of the display 504 as determined by the note program 318 and/or by

the computer user.
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Also, as shown in Figure 5, as part of the interface between the note program 318

and one or more of the application programs 316, a symbol, such as a note dispenser 513,
appears in a title bar 514 of the window 508, although the note symbol, such as the note

dispenser 513, may appear elsewhere on the window 508, such as in a tool bar or in a menu

bar. The note dispenser 513 may be one or more words, icons, graphics, or the like. For
example, the note dispenser 513 may comprise two parts, an options area 515 and a note

_dispensing area 516. As in the case of the note dispenser 500, a note, such as the note 512,
can be dragged from the note dispensing area 516 by positioning the cursor over the note

dispenser 516, by activating the curscr ic grab a note from the note dispensing area 516, by
dragging the note to any desired attachment site on either the window 508 or on the desktop

502, and by deactivating the cursor to uttach the note to the desired attachment site.

Alternatively, by positioning the cursor of the data processing system 300 over the note
dispensing area 516 in the title bar 514. and by activating the cursor, a note, such as the

‘note 512, is dispensed to a predeterminc d region of the display 504 as indicated by an arrow

518. The grab area of the note 512, such as the grab area 102 of the note 100 shown in
Figure 1, can be used to attach the note 512 to any desired attachment site either on the
window 508 or on the desktop 502.

As shown in Figure 6, notes cat. be moved directly between regions of a display

600, such as between regions resulting from execution of application programs and/or

operating systems. Because notes can b: moved directly from a first region to a second
region, the notes are moved without first saving the notée in a clipboard or other
mtennedme memory before the notes are attached to the second region. For example, with
the present invention, there is no need to first cut or copy a note from the first region, to
then temporarily store the note in a clipboard, and to thex paste the note to the second
region. Thus, the notes of the note program 318 can be moved much more simply than are
the notes of other note programs.

Accordingly, the display 600, which may, for example, be presented on a viewing
screen of 3 monitor of the Qi;}play terminals 304, may contain regions such as a first
window 602, a second window 604, and a desktop 606, The first and second windows 602
and 604 may appear in the display 600 as a result of execution of one or more of the
application programs 316, and the desktop 606 may appear in the display 600 as a result of
execution of the operating system 314. A note 608, which initially resides at a first location
on the desktop 606 of the display 600, is moved directly from this first location on the
desktop 606 to a document 610 in the first window 602. The note 608 may then be moved
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directly from the document 610 in the first window 602 to a document 612 in the second

window 604. The note 608 may then be moved directly from the document 612 in the

secondwmdowﬁMtoasecondloeanononﬁnedeslaopGOG ' '
Smcepreemsnngnotescanobscurepotenhalawachmentsntes for a note being

crentedormoved,al_lothervxsnblenotesmybechangedtomstoutlmesassoonasa

selected.note is in a moving state. Thus, anything under the noté outlines becomes visible.

. Altématively, only those notes under, or in the vicinity of, a rioving cursor are changed to

outline form only. A further alternative is to make either all notes, or the notes under a
moving cursor, entirély transparent or translucent when any note is in a moving state so that
a computer user can see through the nonmoving notes to the material below.

As shown by a display 700 in Figure 7, a note can be moved only to a legal
attachment site, .. aregxonofav:ewmg screenundercontrol ofaprogramwhxch:s
comphantwnththenoteprogram318 A note 702 is currcntlyattachedtoacmnphant
desktop 704, i.e. adesktopwhxchmsultsﬁ'mnexecumnofaprogram, such as the
operatmgsystem3l4 which is comphantvmhthenoteprogram318 The note 702 cannot
bemovedtoadocume_nt 706contamedmthmanoncomphantwmdow708, i.e. a window
which results from execution of a prdgram, such as one of the application programs 316,
which is not compﬁmli with the note program 318. An applicatioxi program, or an operating
system, is compliant with the note program 318 if the apphcanon program, or operating
system, is interfaced with the note program 318. Similarly, an application program, oran
operating system, is not compliant with the note program 318 if thie application program, or
operating system, is not interfaced with the note program 318. Moreover, certain windows,
or even certain sections of windows, may be noncompliant with the note program 318 even
though these windows, i':r sections of windows, are displayed as a result of the execution of
programs which are compliant with the note program 318.

' Ifana:temptis‘madetomovethenote702toﬂ1eiioncdmﬁiiéntwindow 708, an
unmedxatefeedbackmaybeprov:dedtotheeomputeruserthatthe program controlling the
noncomplxantwmdow?OS mllnot,andcannot,aceepttlwnote 702 from the note program
318. This feedback may be provxded by changing the cursor to a symbol, such as a symbol
710, which appears whenever the note 702 is dragged over a noncompliant region.
Alternatively, this feedback may be provided simply by the disappearance of the note 702
from the noncompliant window 708 and the reappearance of the note 702 at its original
location when the cursor movmg the note 702 over the noncompliant window 708 is
released. Moreover, instéad of providing a visual feedback of an attempt to attach a note to
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an illegal attachment s1te,such as the noncompliant window 708, an auditory feedback,
such as a beep or continuous sound, may be provided when the note is over the illegal
attachment site. Another alternative is for the outline of the note, which appears while the
note is being moved, to simply zoom back to its original location when an attempt is made
to attach the note to an illegal attachment site. o

Also, a note 712 is currently attached to a compliant window 714, i.e. a window
which results froma progrém, such as one of the application programs 316, which is
compliant with the note program 318. The note 712 cannot be moved to the document 706
contained within the noncompliant window 708. If an attempt is made to move the note 712
to the noncompliant window 708, an immediate feedback may be provided to the. computer
user that the program controlling the noncompliant window 708 will not, and cannot, accept
the note 712,

. Moreove;, if the note program 318 is arranged so that a note dispenser 716, which ’
may be similar to the note dispenser 513, appears in a title bar 718 of the compliant window
714, the computer user will understand that the compliant window 714 is a compliant
window. On the other hand, ifthepotedispenser 716 appears in the title bar 718 of the
compliant window 714 but a similar note dispenser does not appear in a title bar 720 of the
noncompliant window 708, the computer user will understand that, while the compliant
window 714 is a compliant window, the noncompliant window 708 is a noncompliant

As shown by a display 300 in Figure 8, notes can be layered with windows. First,
second, and third documents 802, 804, and 806 appear in corresponding first, second, and
third windows 808, 810, and .812 as a result of execution of one or more application pro-
grams. The first, second, and third windows 808, 810, and 812 are shown on a desktop
814. The desktop 814 may appear on a monitor of the display terminals 304 as a result, for
example, of execution of an operéﬁng system. The tlurd window 812 is layered over a
portion of the sccond window 810 o as to occhude a portion of the second document 804,

A first note 816 is attached to the first document 802 and is fully within the first
window 808. A second note 818 is attached to the first document 802 but overlaps a right-
hand edge 820 of a boundary of the first window 808. A third note 822 is attached to the
second document 804 and is fully within the second window 810. A fourth note 824 is
attached to the third document 806 but overlaps a right-hand edge 826 of a boundary of the
third window §12. A fifth note 828 is attached to the desktop 814.
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Anmwhi;:hisauachedmadocumehtabpearsasalayeroverﬂxedocumentto
which the note s atiached. Thus, the content of the document underneath the note is
occluded. Accordmgly, forexample the first note 816 occludesthatpomon of the first
documem802wh1ch1sundemeaththeﬁrstnote816 In order to access the information of
theﬁrstdocunwnt802undemmthﬂwﬁrstnote816,theﬁ;ﬂnoteSlﬁmaybemovedasxde,
or the options area of the first note 816, such as the options area 104 of the note 100, may
beact:vatedtorevealthehlde/showophonsuchthatthehldeophonmaybeselectedm

: ordertoh:detheﬁrstnote816 Altemanvely,acursormaybeacuvatedoverﬂtegrabarea

of the first note 816 i m order to make the first note 816 invisible ortranslucent except for its
outline, or in order to mke the first note 816 entirely invisible or translucent.

As shown in Fxgure 8, a portion of the fifth note 828 i is Iayered under the second
window 810. Thus, 2 a portion of the fifth note 828 is obscured by the second window 810. |
The fifth note 828 can be grabbed and dragged, as shown by an arrow 830, to  location on
the desktop 814 where the fifth note 828 is fully visible. (The fifth note 828 also can be
grabbed.and dragged from its location where it is partially obscured by the second window
810 to locations on any of the first, second, and/or third windows 808, 810, and 812.)

The layering of notes is affected by the layering of windows. Thus, since the third
window 812 is layered over the second window 810, thethu'dwmdow 812 is also layered
over any notes whlchareattachedwthesecond window 810 and which are underneath the
third window 812. As::shown in Figure 8, the third window 812 is layered over the third
note 822. Accordingly, that portion of the third note 822 which is underneath the third
window 812 is oecluded bythcthlrdmndowﬂz '

Whenthereareseveralnotes on one window, the layering of these notes upon each
other is based preferably, but not neeessauly, on the recency of creation, editing, or
selection of notes. That is, the topmost note of a plurahty of layered notes is the note which
was most recently cremd, ed:ted, or selected. Accordmgly, the selection of a note for
creation, editing, or moving moves the note to the top layer of the notes and pushes all other
notes down. | . '

Anote'is assoclated with its attac!nnentwmdow so that the note becomes active
when its attachmentwmdowbecoms active. Moreover, if a window in a plurality of
layered windows changes layers, any notes attached to that wmdow which changes layers
move along with that wmdow which chang&s layers.

Furthermore, when a note attached to an inactive window is selected, the inactive
window becomes active. In addition to the inactive window becoming active, if the selected
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note is among a plurality of layered notes on this window, the selected note moves to the top
layer of the plurality of layered notes if the selected note is below the topmost note of the
plurality of layered notes. (Altematively, if the selected note is below the topmost note of a
plurality of layered notes, the selected note need not move to the top layer of notes.)

A note can be moved to a window without affecting the existing layer of that
window and without changing the active/inactive statc of that window; however, as an
alternative, the wmdow may change its layer or state if a note is attached to it.

As shown by a display 900 in Figure 9, notes may be moved between active and
inactive windows appearing, for example, on the viewing screen of a monitor of the display
terminals 304 of the data processing system 300. A first document 902 and a second
document 904 appear in corresponding active and inactive windows 906 and 908 on a
desktop 910. For example, the active and inactive windows 906 and 908 appear as the
result of the execution of one or more application programs, and the desktop 910 appears as
the result of execution of an operating system. As depicted in Figure 9, active windows are
displayed _as.a_ctivg.. As one possible example, éhading, such as the shading of a title bar
912 of the active wmdow 906, may be used to indicate that a window or a note is active.

A first note 914, which is originally inactive and which is originally attached to the
desktop 910 at a first location, is moved to the active window 906, then to the inactive
window 908, and finally back to the desktop 910 at a second location.

When a note is attached to an active window, the note becomes active if it was
previously inactive, or remains active if it was previously active. When a note is attached to
an inactive window, the note becomes inactive if it was previously active, or remains
inactive if it was previously inactive, Thus, when the first note 914 is attached to the active
window 906, the first note 914 becomes active, and when the first note 914 is attached to
the inactive window 908, the first note 914 becomes inactive. When the first note 914,
which is inactive on the inactive window 908, is reattached to the desktop 910, the first note
914 remains inactive. . |

A second note 916 is originally inactive because it is attached to the inactive
window 908. When the second note 916 is moved to the active window 906, the second
note 916 becomes active. A third note 918, which is inactive and which is originally
attached to a third locatxon ofthe desktop 910, is moved to a fourth location on the desktop
910 where the third note 918 remains inactive.

As shown in Figure 10, notes may, or may not, move with the scrolling contents of

windows appearing, for example, on a viewing screen of a monitor of the display terminals
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304 ofthedataprooessmg system 300. A window 1002 appeurs onadosktop 1004. Asis
typical of windows, thewmdow lOOZhasaﬁrstporhon 1006, which may contain a
document lOO%,andasocondporn lOlO,whnchmayoonmmatttlebaroranyother
graphical region. maémemlooswithinmeﬁrstporﬁonloosmybescmned

Theﬁrstporhon 1006 ofﬂnemndowlOOZmayhave:oneormoreﬁxednote
secuonsandoneormoremovmgnotesecnons Accordmgly if a note is attached to one of
these fixed note sections, ﬂnsnotedoesnotmoveasﬂledocmnent 1008 within the first
portion 1006 is scrolled; however, lfanotelsattachedtooneoftlmemowngnote sections,
thmnotedoosmovemththedocumenthO%w:tluntheﬁrstpomon 1006 as the document

. 1008 is scrolled.

Similarly, although the contents of the second’ port:on 1010 generally are
nonscrollable, the second portlon 1010 of the window 1002 may have one or more fixed
note sections and one or more moving note sections. Aooordmgly, if a note is attached to
oneofthmcﬁxednotesecuons,tlnsnotedoes notmoveasthedocmnent 1008 within the
first portion 1006 is scrolled,however xfanotelsattachedtooneofthesemovmgnote
sectlons, this note does move as the document 1008 within the first portion 1006 is scrolled.

Itshouldalsobeunderstoodthat, eventhoughanotzls attached to a fixed note
section of the window 1002, the note will move as the contents within the window 1002 are
scrolled if the moving state of the note's nonmove option is selected, and that, even though a
note is attached to a moving note section of the window 1002, the note will not move as the
contents of the window lOOZarescrolledlfﬂaenonmowngstaxeofthenote'snonmove
option is selected. "

These actions ofa note are illustrated by Figure 10 wherein a first note 1012,
having a grab-area 1014, lsattachedtothedocmnent 1008 within the first portion 1006 of
the window 1002, a second note 1016, having a grab area 1018, is attached to the second
portion 1010 of the window 1002, and a third note 1020, having a grab area 1022, is
attached to the document 1008 within the first portion 1006 of the window 1002. One of
the features oftheprefemdembodxmentofthepmentmvmﬁon is that, as long as any part
of a predetermined area of a note, preferably the gxab area, overlies a visible portion of a
document in a window, theent:renotels visible. Thus, as long as the grab area 1014 of the
first note 1012 overlies a part of the document 1008 which is within the first portion 1006

. of the window 1002, the entire first note 1012 is visible, and as long as the grab area 1022

of the third note 1020 overlies a part of the document 1008 which is within the first portion
1006 of the window 1002, the entire first note 1020 is visible.
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A note which is attached to a moving note section of a window moves with the
scrollable contents of the window, and a note which is attached to a fixed note section of a
window does not move with the scrollable contents of the window. Thus, as shown by the

- window 1002 at the end of an arrow 1024, since the first note 1012 is attached to 2 moving

note section of the first portion 1006 of the window 1002, the first note 1012 moves up with
the document 1008 as the document 1008 within the first portion 1006 of the window 1002
is scrolled up. The second note 1016, which s attached to a fixed note section of the second
portion 1010 of the window 1002, does not move up as the document 1008 within the first
portion 1006 of the window 1002 is scrolled up. And, since the third note 1020 is attached
to a fixed note section of the first portion 1006 of the window 1002, the third note 1020
does not move up with the document 1008 as the document 1008 within the first portion
1006 of the window 1002 is scrolled up.

Moreover, since no part of the grab area 1014 of the first note 1012 now overlies a
part of the document 1008 which is within the first portion 1006 of the window 1002, a
portion of the first note 1012, commensurate with that part of the document 1008 which
underlies the first note 1012 and which is no longer within the first portion 1006 of the
window 1002, is also not visible.

Finally, as shown by the window 1002 at the end of an arrow 1026, no part of the

first note 1012 is visible since the document 1008 within the first portion 1006 of the

window 1002 has been scrolled up sufficiently that none of the document 1008 underlying
the first note 1012 is within the first portion 1006 of the window 1002. However, since the
second note 1016, which is attached to a fixed note section of the second portion 1010 of
the window 1002, does not move up as the document 1008 within the first portion 1006 of
the window 1002 is scrolled up, all of the second note 1016 is still visible; and, since the
third note 1020, which is attached to a fixed note section of the first portion 1006 of the
window 1002, does not move up as the document 1008 within the first portion 1006 of the
window 1002 is scrolled up, all of the third note 1020 is still visible.

On the other hand, as shown by the window 1002 at the end of an arrow 1028,
since the ﬁrst._note 1012 is attached to a moving note section of the first portion 1006 of the
window 1002, the first note 1012 moves down as the document 1008 within the first portion
1006 of the window 1002 is scrolled down. However, the second note 1016, which is
attachedto a ﬁ_;zed note section of the second portion 1010 of the window 1002, does not
move down as the document 1008 within the first portion 1006 of the window 1002 s
scrolled dogxga,__a_nd__t}le third note 1020, which is attached to a fixed note section of the first
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portion 1006 of the window 1002, does not move down as the document 1008 within the
first portion 1006 of thc window 1002 is scrolled down.

Moreover, since the grab area 1014 of the first note 1012 still overlies a part of the
document 1008 which is within the first portion 1006 of the window 1002, all of the first
note 1012 is visible. o

Fmany,asshbwnbymemdow 1002 at the end of an arrow 1030, no part of the.
first note 1012 is v:sxble since the document 1008 mthmtheﬁrstpomon 1006 of the
window 1002 has been scrolled down sufﬁclentlythat none of the document 1008
underlymgﬂleﬁrstnote lOlmexthlntheﬁrstpomon 1006 of the window 1002.
However, smcethese¢ondnotelOl6 whlchisattachedlnoaﬁxednotesecnonofthesecond
portion 1010 ofthewmdow 1002, does not move down as the document 1008 within the
first portion 1006 ofthewmdow 1002 is scrolled down, all of the second note 1016 is still _
visible; andsincetheti;ird note 1020, which is attached to a fixed note section of the first
portion 1006 of the window 1002, does not move down as the document 1008 within the
first portion 1006 of the window 1002 is scrolled down, all of the third note 1020 is still
visible. |

- A note, which has been scrolled out of a window, returtis to view whenever any part
of the document underlying the note is scrolled back into the window, provided that,
wheneveranypénoftﬁegrabamofﬁlemtemppeiréinﬂl;“ﬁndow,theen'tirenoteis
made visible. '

As shown in Figare 11, windows may be resized without affecting the size of a
note, and a note may be resized without affecting the size of a window. As a window is
mized,mynoteaﬁachédtbitmmainsauachedmiﬁmhmunsitemmewmdow
Preferably,thenotecannotbedetachedﬁ'omawmdow or from a document within a
window, duewmmngofthemndow

Asshowanngure 11, a first note 1102 nsatuchedtoaﬁrstdocument 1104
within a first window 1106 The first note llOZhasagrabarea 1108 therein. As shown at
the end of an arrow 1110 theﬁrstwmdow llOGhasbemrmzedbyusmg, for example,
mndardwmdowmmngwchmqm Asamultoftheresmngoftheﬁrstwmdowll% a
portion of the first document 1104 is removed from the visible portion of the first window
1106. The first note 1102, which is attached to the first document 1104, remains attached
to the same attachment site in the first document 1104 even as the first window 1106 is
resized. However, as shown in Figure 11, since the first window 1106 is much smaller after
resizing, the first note 1162, which retams its same size, overlaps the bottom edge of the
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boundary of the first window 1106. Also, because at least a portion of the grab area 1108
of the first note 1102 remains within the first window 1106, the entire first note 1102 is
visible. If the first window 1106 were resized so that the grab area 1108 is no longer
visible, only that part of the first note 1102 which overlies the part of the first document
1104 which remains within the first window 1106 is visible. |

A second note 1112 is attached to a second document 1114 within a second window
1116. As shown at the end of an arrow 1118, the second note 1112, but not the second .
window 1116, has been resized. In accordance with the preferred embodiment of the
present invention, the second note 1112 cannot be resized so that it is no longer attached to
the second window 1116. Thus, as the second note 1112 is resized, for example, from its
right lower comer, there is a limit placed on the resizing operation to prevent the second
note 1112 from being resized off of the second window 1116, e.g. so that a right-hand edge
1120 of the second note 1112 is prevented from being moved across a lefthand edge 1122 of
a boundary of the second window 1116. .

As shown by a display 1200 in Figure 12, notes may be moved between desktops
since, with current computer technology, multiple desktops nfay be simultaneously
displayed on one or more monitors of the data processing system 300. As shown in Figure
12, the display 1200 includes a first desktop 1202, a second desktop 1204, and a third
desktop 1206. “For example, the first desktop 1202 may be included within the display 1200
in response to execution of a first operating system, the second desktop 1204 may be
included within the display 1200 in response to execution of a second operating system, and
the third desktop 1206 may be included within the display 1200 in response to execution of
a third operating system. Alternatively, the first, second, and third desktops 1202, 1204,
and 1206 may be included within the display 1200 in response to execution of a single
operating system, or in response to execution of any combination of operating systems.

As indicated by an arrow 1208, a note 1210 may be moved between the first and
second desktops 1202 and 1204 as long as the operating system(s), the execution of which
results in the first and second desktops 1202 and 1204, is/are compliant with the note
program 318. As indicated by an arrow 1212, the note 1210 may also be moved between
the first and third desktops 1202 'and 1206 as long as the operating system(s), the execution
of which results in the first and third desktops 1202 and 1206, is/are compliant with the
note program 318. The note 1210 may also be moved between the second and third
desktops 1204 and 1206 as long as the operating system(s), the execution of which results
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in the second and third desktops 1204 and 1206, is/are compliant wnh the note program
318. (The third desktop 1206 may be a sumple backdrop instead of a desktop.)

As shown in Flgure 13, a display 1300 includes a note dispenser 1302 located at a
first location within the display 1300. As shown by an arrow 1304, the note dispenser 1302
may be repositioned to a second location within the display 1300. For example, the note
dispenser 1302 may be répositioned by positioning a cursor over a grab ared 1306 of the
note dispenser 1302, by actwatmg the cursor, by dragging the note dispenser 1302 from its
first location to the second location, and by deactlvatmgthe cursor to attachthenote
dispenser 1302 to the second location.

Activating the cursor while the cursor is over the grab area 1306 causes an outline
of the note dispenser 1302 to appear in the display 1300 while the note dnspenser 1302 is
being dragged to the second location. On deactivating the cursor, the note dispenser 1302 is .
removed from the first locanon and appears at the second location. Alternatively, the cursor
may be activated and deactivated (such 25 by clicking a mouse) over the note dispenser

1302, and then rmtlvatedand re-deactivated at the second location. A further alternative

is to access adispenseroi)tionﬁ'onian'options area of the note dispenser 1302 and to select
a new-coordmae option lh order to designate new coordinates for the note dispenser 1302.
‘As shown in Figire 8, a desktop aote, which is layered under ane or more items,

may be moved to a teglon where the note is fully visible. According to the present
invention, however, an otherwise obscured portion of a note may be made visible by instead
cutting out those items whlch arein layers above the selected note and which obscure the
obscured portion of the note. -

~ Figure 14 ﬂlusﬂah one possible display 1400 which may appear on a viewing
screen of a monitor of the display terminals 304 during execution by the data processing
system 300 of the operating system 314, the application programs 316, and the note
program 318. Four items in three layers are shown in the display 1400. From top to
bottom, the four items shown in the display 1400 include a first window 1402, a second
window 1404, a note 1406, and a desktop 1408. The first window 1402 s in a top-meost
first layer, the second wmdow 1404 is in an intermediate second layer, the desktop 1408 is
in a bottom-most third layer and the note 1406 is attached to the third layer. These items
are merely examples of the items which may be included in the display 1400. Other items,
such as icons, tool bars, directorics, documents, and the like, mé.y be displayved instead of,
and/or in adition to, the four items specifically shown in Figure 14. -

~



WO 95/30951 . PCTAUSIS/04518

10

15

20

25

30

25
If the note 1406 is selected as shown by a display 1410 in Figure 14, those items,
which are in layers aBove the note 1406 and which would have otherwise obscured at least a
portion of the note 1406, are cut out in order to expose the otherwise obscured portion of

the selected note 1406. That is, the first and second windows 1402 and 1404 are cut out in

order to expose that pottlon of the note 1406 which would have been otherwise obscured by
the first and second windows 1402 and 1404. Accordingly, upon selection of the note 1406,
the first and second wmdows 1402 and 1404 are cut out because each of these items (i.e.,
the first and second windows 1402 and 1404) are in layers above the noto 1406 and because
each of these items would have otherwise obscured at least a portion of the note 1406. A
note may be selected, for example, by positioning an indicator, such as a cursor, over the

- note and either clicking a mouse button once or twice while the indicator is over the note or

pressing the enter or other key of a keyboard. Alternatively, or additionally, an option, an
index, a keyboard combination, and/or other mechanisms can be used to select a note.

Moreover, as shown in Figure 14, a cut-out area, such as a cut-out border 1412
around the note 1406, may also be provided in order to permit access to items below the
note 1406 which might otherwise be entirely, or at least partially, obscured. Access, as
used herein, means visual access, manipulative access, and/or the like. In the case of Figure
14, only one item is below the note 1406. This item is the desktop 1408. The portion of the
desktop 1408 revealed by the cut-out border 1412 would have otherwise been obscured by
the first and/or second windows 1402 and 1404. A cut-out border may be arranged in a
form other than the specific cut-out border shown herein. For example, the cut-out border
may have a different size and/or shape than that shown, and it may have different sizes
and/or shapes dependent upon the layer to which its associated selected item is attached.

Furthermore, all of the note 1406 is exposed in the preferred embodiment of the
present invention. However, if desired, only part of the otherwise obscured portion of the
note 1406 need be exposed. Also, the selection of the note 1406 does not, in the specific
embodiment described herein, affect the layering of the items in layers above the note 1406,
Thus, as shown in Figure 14, the window 1402 remains layered over the second window
1404, and the second window 1404 remains in a layer above the note 1406, even though the
note 1406 is fully exposed. Accordingly, the order of the layering of the layered items
1402, 1404, 1406, and 1408 is visually preserved. The order of layering may also be
physically preserved in the memory of the data processing system 300.

Figure 15 illustrates another possible display 1500 which may appear on a viewing
screen of a monitor of the display terminals 304 dun’hg execution by the data processing
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system 300 of the operaung system 314, the application programs 316, and the note
progtam 318. Ftve:tems in two layers are shown in the display 1500. From top to bottom,
these five items mclude a first note 1502, a window 1504, a second note 1506, a third note
1508, and a desktop 1510. The window 1504 is in a top-most first layer, the desktop 1510
isina bottom—mostseeond layer, the first note 1502 is attached to the first layer, and the
secondandtlnrdnotes 1506 and 1508 areattachedtoﬂxesecondlayer Again, these items
are merely examples of the items which might be included in the display 1500.

If the secondnote 1506 is selected as shown by a display 1512 mthure 15, the
xtems which are in layers abovethe second note 1506 and which would have otherwise
obscured the second note 1506, are cut out to expose the otherwise obscured portion of the
second note 1506, Aécordingly, upon selection of the second note 1506, the first note 1502
and the window 1504arecutoutsmce only the ﬁrstnote 1502 and the window 1504 are in _
a layer above the sewnd note 1506 and since the first note 1502 and the window 1504
would have otherwise obscured at least a portion of the second note 1506,

Moreover, as shown in Figure 15, a cut-out border 1514 may also be provided
around the second note 1506, The cut-out border 1514 reveals a partion 1516 of the third
note 1508 which would have otherwise been obscured by the first note 1502 and the
window 1504. The cui_—out border 1514 also exposes a portion 1518 of the desktop 1510
which is not under the third note 1508 and which would have otherwise been obscured by
the first note 1502 and the window 1504, |

Thus, the cut-out border 1514 permits access through the cut-out border 1514 to
items which are below the first layer containing the first note 1502 and the window 1504.
As shown in Figure 15,%_the cutout border 1514 reveals the portion 1516 of the third note
1508 and the portion 1518 of the desktop 1510.

Also, as shown in Figure 15, the selection of the second note 1506 does not affect
the layering oftheltems Thus, the first note 1502 and the window 1504 remain in a layer
above second note 1506 Accordmgly, the order of the layermg of the items 1502, 1504,
1506, 1508, and 1510 is’ wsually preserved. The order of layermg may also be physically
preserved in the memory ‘of the data processmg system 300.

Figure 16 iflustrates another possnble display 1600 which may appear on a'viewing
screen of a monitor of the display termmals 304 during execution by the data processing
system 300 of the operaung system 314, the apphatmn programs 316, and the note
program 318. Four uems in two layers are shown in the dlsplay 1600. From top to bottom,
these four items include a wmdow 1602, a first note 1604, a second note 1606, and a
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desktop 1608. The window 1602 is in a topmost first layer, the desktop 1608 is in a
bottom-most second layer, and the first and second notes 1604 and 1606 are attached to the

. second layer.

_ As shown by a display 1610 in Figure 16, the first note 1604 may be moved from
its original location on the desktop 1608 to a new location on the desktop 1608 where it is
still on the second layer but where it is now layered over the second note 1606. As a result
of the move, and if the first note 1604 is a selected note, those items, which are in layers
above the first note 1604 and which would have otherwise obscured at least a portion of the
first note 1604 at its new location on the desktop 1608, are cut out in order to expose the
otherwise obscured portion of the first note 1604 at its new location. Accordingly, the
window 1602 is cut out since only the window 1602 is in a laypr above the first note 1604
and since the window 1602 would have otherwise obscured at least a portion of the first
note 1604. On the other hal}d, if the first note 1604 is not a selected note, those items,
which are in layers above the first note 1604 and which oi)scure at least a portion of the
first note 1604 at its new location, are not cut out in order to expose the obscured portion of
the first note 1604. Thus, if the first note 1604 is not a selected note, it appears at its new
location in the display 1610 as a layer under the window 1602, and it is at least partially
obscured by the window 1602. .

Moreover, as shown in Figure 16, a cut-out border 1612 may also be provided in
order to reveal a portion 1614 of the second note 1606 which would have otherwise been
obscured by the window 1602. The cutout border 1612 also exposes a portion 1616 of the

. desktop 1608 which would have otherwise been obscured by the window 1602, Thus, the

cut-out border 1612 permits access through the cut-out border 1612 to items below the
window 1602,

Figure 17 illustrates another possible display 1700 which may appear on a viewing
screen of a monitor of the display terminals 304 during execution by the data processing
system 300 of the operating system 314, the application programs 316, and the note
program-318. Five items in two layers are shown in the display 1700. From top to bottom,
these five items include a window 1702, a first note 1704, a second note 1706, a third note
1708, and a desktop 1710. The window 1702 is in a top-most first layer, the desktop 1710
is in a bottom-most second layer, and the first, second, and third notes 1704, 1706, and
1708 are attached to the second layer. As shown in Figure 17, the first, second, and third
notes 1704, 1706, and 1708 are layered with respect to one another on the second layer
containing the desktop 1710.
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As shown by the display 1700 in Figure 17, the first note 1704 has been selected so
that the first note 1704 appears above any other notes with which it is layered (in this case,
the second and third notes 1706 and 1708) and so that a cut-out border 1712 appears
therearound to exposé the first note 1704. Because of the selection of the first note 1704,
those items, which are in layers above the first note 1704 and,which would have otherwise
obscured at least 2 portion of the first note 1704, are cut out in order to expose an otherwise
obscured portion of the first note 1704. Accordingly, the window 1702 is cut through since

 only the window 1702 is in a Iayer above the first note 1704 and since the window 1702

would have otherwise obscured at least a portion of the first note 1704. Access is provided
10 2 portion 1714 of the second note 1706 through the cut-out border 1712, Also, a portion
1716 of the desktop 1710 is revealed through the cut-out border 1712,

As shown by a display 1718 in Figure 17, the second riote 1706 may be selected.
As a result of selection of the second note 1706, the second note 1706 rises to the top of the
notes (the first note 1704 and the third note 1768) with which it is layered. Also, as a result
of selection of the second note 1706, those items, which are in layers above the second note
1706 and which would have otherwise obscured at least a partion of the second note 1706,
are cut out by a cutout'border 1720 in order to expose the otherwise obscured portion of the
second note 1706. Accordingly, the window 1702 is cut through since only the window
1702 is in a layer above the second note 1706 and since the window 1702 would have
otherwise abscured at least a portion of the second note 1706.

Moreover, as shown in Figure 17, a cut-out bordér 1720 may also be provided in
order 10 reveal a portion 1722 of the first note 1704 and a portion 1724 of the third note
1708. Portions 1722 and 1724 would have otherwise been obscured by the window 1702.
Accordingly, access is permitted to the portion 1722 of the first note 1704 and to the portion
1724 of the third note 1%08 through the cut-out border 1720. The cut-out border 1720 also
reveals a portion 1726 of the desktop 1710 which would have otherwise been obscured by
the window 1702. o e

Figure 18 illustr;':ates another possible display 1800 which may appear on a viewing
screen of a monitor of the display terminals 304 during execution by the data processing
system 300 of the opemtfng system 314, the application programs 316, and the note
program 318. Thres items in two layers arc shown in the display 1800. Fromtopto
bottom, these three items iinclude a window 1802, a note 1804, and a desktop 1806. The
window 1802 isina top-rhost first layer, the desktop 1806 is in a bottom-most second layer,
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and the note 1804 is attached to the second layer. Again, these items are merely examples
of the items which might be mcluded in the display 1800.
As shown by the display 1800 in Figure 18, the note 1804 is in a first location on

the desktop 1806 and has been selected so that the selected note 1804 cuts out the window

1802 so as to expose an otherwise obscured portion of the note 1804. Accordingly, asa
result of cutting through the window 1802, a cutout border 1808 appears around the note
1804 to expose the note 1804. Access is provided to a portion 1810 of the desktop 1806
through the cut-out border 1808.

As shown by an arrow 1812, the note 1804 is in the process of being moved. The
note 1804 may be moved, for example, by positioning an indicator 1814 over the note 1804,

" by activating the indicator 1814, and by dragging the indicator 1814 to a new location

where the note 1804 is to be attached. As the indicator 1814 is dragged, an outline 1816 of
the note 1804 is dragged along with the indicator 1814. The indicator 1814 maybea
cursor which may be positioned by use of a mouse, which may be activated by depressing a
mouse button, and which may be deactivated by releasing the mouse button.

As the note 1804 is being moved, the note 1804 and its cut-out border 1808 remain
in their ongmalposmons, and oniy the outline 1816 of the note 1804 moves with the

~ indicator 1814. Instead of the outline 1816, other forms of manifestations may be used to

indicate that the note 1804 is in a moving state. Also, although in the preferred embodiment
of the present invention, the note 1804 and its cut-out border 1808 remain in their original
positions while the note 1804 is in a moving state, and although movement of the note 1804
is manifested by the outline 1816, it is possible instead to move both the note 1804 and its
cut-out border 1808 so that items below the moving note are revealed through the moving
cut-out border 1808 as the note 1804 and the cut-out border 1808 are in a moving state.

As shown by a display 1818 in Figure 18, after movement of the note 1804 is
complete, the note 1804 appears at ifs new location on the desktop 1806 such that the cut-
out border 1808 cuts out the window 1802 in order to expose an otherwise obscured portion
of the note 1804 at its new location. _

The functions described above are executed by the data processing system 300
based uponﬂte note program 318 according to the flow chart shown in Figures 19-47. Itis
to be understood that, although the note program 318 is shown in sequential flow chart
form, the operations and tests described in connection therewith may be performed either
sequentially or independently in parallel. '

-
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As shown in Figure 19, upon start up, a block 1900 of the program code of the data
pmcessmgsystem3001mtxahzesmedataprocessmgsystm300 Aspartofthxs
initialization, adesktoplsmadetoappear forenmple,onavnewmgscremofamomtorof
the display terminals 304 ofthedam;:rocessmgsystemmo A block 1902 initializes the
note program 318. Thexmnahzat:onofﬂxenotemogmmSlwaﬂbe described more fully
mconnectxonw:thl-‘lgurezo '

Once the block 1902 xmﬁalmﬂwnotepmgmn 318 thedau processmgsystm
300wa:tsforaneventmbechosenbythecomputeruser,aslllustratedbyablock1904 If
ablwk1906detemnnestbathechosmwentmbeprocessedbythedatapmsmg
system3001snotanoteprogramevem(1e 1snotaneventtobeexecutedbythenote
progxam318),thedataprocassmgsystmn300process&stheevanasmdxcatedbyablock
1908. Ifablock1910detemnnesﬁmt,asaresultofprocmmgoftheevemmaccordance .
with one or more of the apphcatnon programs 316 further pmsmg of the event by the
note program 318lsrequu'ed, ablock 1912 ﬁlrtherprocess&stheevmt Theblock 1912is

.shownmaddmonaldemlmhgmﬁ

If the block l906deﬂermmestbattheevéntﬁo$e'pmcessedisanotepmgramevent,
a block l9l4pmms&sthatnoteprogmeventmamannertohed&cnbedmoreﬁﬂlym
comechonmtthgureZl If the block 1910detenmnesthatﬁmhcrprooessmgbymenote
program318|snotrequued,oraﬁertheblock 1912ﬁuthcrprocasestheevmtprocessed
by the block 1908, oraﬁerthc block 1914 processes anoteprogmmevent, the program
shown in Figure lQretumstotheblock l904mordertoget,andpmeess the next event.

FlgureZOShowsthermperfomedbytheblockl%ZofFlgure19 As shown

~ in Figure 20, ablockZOOOloadsanotedaspenser,suchastlwnoted:spenserZOO in a video

display memory,_and a block 2002 causes the note dnspenser stored in the video display
memory to appearontheaesktop displayed by a monitor of the displaytémlinals 304.
Next, a block 2004 loads anydesktop notes (i.¢., those notes amchedtothedesktop), which
wereprevnouslycreatedbythenoneprogmm318 andstoredattheoperatmgsystemlevel
into the video display memory, and a block 2006 causes tlme desktop notes to be displayed
by the monitor of the dlsplay terminals 304. The data processing system 300 retumns to the
block 1904 shown in Flgure 19.

Figure 21 shows how a note program event is processed according to the block
1914 of Figure 19. | As shoivn in Figure 21, a block 2102 determines whether a cursor of
the data processing system 300, as displayed by a monitor of the display terminals 304, is
over a note. If the block 2102 determines that a cursor is over a note, such as the note 100,
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a subroutine Al is executed by the data processing system 300 in ord;r to change the
character of the cursor, as appropriate. The subroutine Al is shown in Figure 22.

_ A block 2104 determines whether a desktop note dispenser event is selected by the
computer user, such as by determining whether a changed cursor is activated while the
changed cursor is over a desktop note dispenser. If the block 2104 determines that an event
associated with a desktop note dispenser, such as the note disj:enser 200, is to be processed,
the subroutine A2 is executed by the data processing system 300. The subroutine A2 is
shown in Figure 23.

A block 2106 determines whether a note event is selected by the computer user,
such as by determin-ing whether a changed cursor is activated while the changed cursor is
over a note. Ifa note event is selected, the subroutine A3 is executed by the data processing
system 300. The subroutine A3 is shown in Figure 30.

A block 2108 determines whether a title bar note dispenser event is selected by the )

computer user. If a title bar note dispenser event is selepted, then the subroutine A4 is

executed by the data processing system 300. .The subroutine A4 is shown in Figure 34.
If a cursor of the data processing system 300 is not over a note, or if a desktop note

dispenser event is not selected by the computer user, or if a note event is not selected by the

computer user, or if a title bat note dispenser event is not selected by the computer user, or

 after execution of the appropriate subroutine Ai, A2, A3, or A4, the program returns to the

block 1904 shown in Figure 19. |

As a cursor is passed over a note as determined by the block 2102 of Figure 21, the
character (e.g., appearance) of the cursor is changed according to the subroutine Al shown
in Figure 22. In Figure 22, a block 2200 determines whether the cursor is over the notation
area of a note, such as the notation area 106 of the note 100. If so, a block 2202 changes

the cursor to a data entry cursor. Data can be entered by a computer user by activating the

cursor while the data entry cursor is over the notation area and by operating an appropriate
input device, such as a keyboard.

Ablock2204detenmm whetherthecuxsor is overagrab area of a note. Ifthe
cursor is over the grab area of a note, a block 2206 changes the cursor to a move cursor

. (which may have any dmxred appearance) so that, if the cursor is actwated the note under

the cursor may be repositioned.
A block 2208 determines whether the cursor is over an options area of a note. If

the cursor is over the options area, a block 2210 changes the cursor to an options selection
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cursor (which may haﬁeanydesireﬁappwance)sotha’t; if the cursor is activated, options
are displayed, andsothatacomputer user may select one of the displayed options.

AblockZZHdetennmeswhetherthecursonsoveramﬂwrcontrolmlfany,of
a note. Ifthecursonsoveranothercontrolareaofanote,ablock2214changwthecursor
tnacontrolcursor(whlchmayhaveanydesuedappamme)f

Aﬁeroperatxogx of any of the blocks 2202, 2206, 2210, and 2214, or if the cursor is
nMWerthenomﬁmaiea,thegmbiwa,theépﬁmsuea;manOtheréohuolamofthe |
note, the program retums to the block 1904 of Figure 19, "

Iftheblock21040angure21 detenmn&sthatanevmtassoclatedmthadesktop
notedxspensenstobeproc&ssedsoﬂ:atthesubrouﬁneulseutemd,ablock2300
detemmwhetberagmbarea,smhasthegmbamZMofthemtedwpenserzoo is
selected by a computer user, suchasbychchngamousewhﬂeﬂxemousecursons over the'.
grab area. Ifthegmbareansselecwd,thenablockZBOZposmonsthedmktopnote
dlspensertoalocauondetemunedbythecomputeruser Theblock 2302 is shown in more
detail in Figure 24. _'

Ablock2304detenmnswhetheranotedlspensmgama,suchasthenote
dispensing area 202 ofthenotedlspenserzoo mselectedbyacomputeruser, such as by
chchnganwusewhﬂeﬁnemousecursonsovetthenotedlspensmgaru If the note
dxspensmgmmselmdbyamputeruser,ablockﬁ%dxspenssanote Theblock
23061sshownmmoredetallmthure25

A block 2308 detennmes whether an options area, such as the opt:ons area 206 of
the note dispenser 200, lsselecl:edbythecomputernser Ifﬂxeoptlonsarmxsselectedby
theoomputeruser,ablock23103electsanopnonasdetemnncdbythecomputeruser. The
block 2310isshownimhoredetailinl~‘igure 29. After the block 2302 pbsiﬁonsadesktop
note dispenser, or afer the biock 2306 dispenses a note from a desktop note dispenser, or
afier the block 2310 selects an option from a desktop note dispenser, or if a grab arca of a
notedispenserisnotselebl:edbyacomputerusér,orifano_l:edispensingareaofanote
dispenserisnotselectedEyammpmeruser;orifmopﬁmsmofanotedispenserisnot
selectedbythecompMeruser theprogramremmstotheblock l904$hown1nF1gure 19.

The Position Dlspenser block 2302 of Figure 23 is shown in more detail in Figure
24, As shown in Figure 24, a block 2400 selectsanewattachmentmteforthe desktop note
dispeﬁser,formmpleba@seduponmovunmuofacumorbyamduseofﬂle data processing
system 300, Ifa block 2402 determines that the now attachment site, as selected by the
block 2400, is a legal attachment site, a block 2404 then removes the desktop note dispenser
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from its current attachment site, and a block 2406 displays the desktop note dispenser at the
new attachment site. A block 2408 stores the desktop note dispenser at the new attachment
Site- .

However, if the new attachment site is not a legal attachment site as determined by
the block 2402, a block 2410 causes a display or other indiq_ation to be provided to the
computer user indicating that the selected new attachment siie is not a legal attachment site.

After the block 2408 stores the desktop note dispenser at its new attachment site, or
after the block 2410 causes a display or other indication to be provided to the computer-
user indicating that the selected new ar.achment site is not a legal attachment site, the
program returns to the block 1904 of Figure 19.

The Dispense Note block 2306 of Figure 23 is shown in more detail in Figure 25.
As shown in Figure 25, a block 2500 setermines whether the note is dispensed from the
desktop note dispenser. If the note is not dispensed from the desktop note dispenser, a block
2502 determines whéthcr the note is di-pensed from a note dispensing area of the title bar
note dispensér. If the note is not dispe:sed either from a desktop note dispenser or from a
ﬁote dispensing area of the title bar not: dispenser, the note must have been dispensed by
another means, such as by a note dispensing option of the options area of the title bar note
dispenser. -

A note, which is dispensed by 2 means other than a note dispenser on a desktop or
in the title bar, is dispensed to the window from which the note is dispensed and at
an attachment site which may be.determined by the note program 318 or by the computer
user. Accordingly, a block 2504 initialty attaches this note to the window from which the
note was dispensed.' The note may ther be moved from that initial attachment site, if

If the note is dispensed from a desktop note dispenser as determined by the block
2500, or if the note is dispensed from a title bar note dispenser as determined by the block
2502, a block 2506, which is shown in more detail in Figure 26, (i) appropriately draws the
displayed layers as the dispensed note is being moved by the computer user, (ii) determines
where the note is to be potentially attached, (jii) determines whether this potential
attachment site is a valid attachment site, (iv) determines whether the potential attachment
site relates to a program, such as an application pfogram or an operating system, which is
compliant with the note program 318, and (v) sets a site flag accordingly. A block 2508
determines whether the site flag indicates that the potential attachment site is legal or illegal.
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If the block 2508 determines that the site flag indicates that the potential attachment
sitéforanctedispehsedffomanotedispmserislegal,orifthéblock2504attaches anew
note o the window from which the new note is dispensed, a block 2510 creates 2 note by
fonmngﬂaeouﬂmeandareasasshownbythenote lOOmF:gurel A block 2512, as
shownmmoredetmlangureZ? atlachesthenotetothelegalamhmcntsnte A block
2514,asshownmmoredetallml’lgure28,edltsthe_contents of the attached note.

Iftheblock2508detemﬁhegﬂutthesitéﬂagindi¢htésfh§tthepatenﬁalaﬂachment
site is illegal, or after the block 2514 edits the contents of the note attached to a logal
attachment site, the program returns to the block 1904 of Figure 19.

The Get ATTACHMENT block 2506 of Figure 25 is shown in more detail in
Figure 26. Asshowanxgure 26, a block 2600, which is shown in additional detail in
Figure 47, appropriately draws the layersbemgdlsplayed byamomtor of the display
terminals 304asad|spensed (orareposmoned)notelsbemgmoved by the computer user
to an attachment site. Thus whlleadlspensednotclsbemgmovedbythecomputeruser,
theblock2600connnuestodrawthemsunglaymbemgdnsplayedsothatanynote,wlnch
wasprewouslyseleueﬂ,wnhmesheutoutﬂmsepoﬂmsoﬂayemwhehamabwethe
previously selected note and which would have otherwise obscured the previously selected
note. Also, whileﬂle6omputerusermovesthedispensednotebyﬂxeuseofacursorofthe
data processing system 300, a block 2602 determines whether the cursor is over a valid or
anmvahdpotentmlattachmentsnte Anmvahdpoteutlalattachmentsue for example, may
bearegwn,suchasawmdow whxchnsmderthecontrolofanoncmnphantprogrmn(le a
program which nsnotcmnphantwrththenoteprogram 318), oranmvahd portion of a
region, such as a window, which is under the control of a compliant program (i.c., a
program which is compliant with the note program 318), or a layer which is not an
attachment layer as dmgnated by the computer user by use of the aﬁachment layer option
of the note being moved.,

If the cursor is over an invalid potential attachment site, 2 block 2604 indicates to
thecmtputeruserthatﬂwpmnualauachnmtsnemanmvahdauachmentsxte For
example, the block 2604 may causeasymhol such as the symbol 710 shown in Figure 7, to
be dlsplayedtoﬂnecomputer user to indicate to the computer user that the potetmal

‘attachmentsxte:smvahd

On the other hand, if the cursor is over isa. vahd potentlal attachment site, a block
2606 indicates to the computer user that the potential attachment site is a valid potentxal
attachment site. For example, instead of displaying a symbol indicating to the computer
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user that the site is an invalid potential attachment site, the block 2306 may cause an outline
of a note to be disj:layed to the computer user to indicate to the computer user that the
potential attachment site is a valid attachment site.

After theblock 2604 indicates that the cursor is over an invalid potential
attachment site, or after the block 2606 indicates that the cursor is over a valid potential
attachment site, a block 2608 determines whether the computer user has selected the poten-
tial attachment site as the attachment site, for example by determining whether the computer
user rejeased the control button of a mouse. If the block 2608 determines that an
attachment site has not been selected by the computer user yet, the routine returns to the
block 2600 so that the blocks 2600, 2602, 2604, and 2606 continue to perform their
functions while the note is in a moving state.

When the block 2608 determines that the potential attachment site has been selected
by the computer user as the attachment site, a block 2610 determines whether the selected .
attachment site is a valid attachment site. If the selected attachment site is not a valid
attachment site, a block 2612 sets a site flag to null which indicates that the potential
attachment site is not a valid attachment site. If, instead, the block 2610 determines that the
selected attachment site is a valid attachment site, the site flag is not set to null. After the
block 2612 sets the site flag to null, or if the block 2610 determines that the selected
attachment s:te :s a valid attachment site so that the site flag is not set to null, the program
returns to the block 2508 which, as discussed above, determines whether the site flag has
been set to null.

The Attach Note block 2512 of Figure 25 is shown in more detail in Figure 27. As
shown in Figure 27, a block 2700 determines whether the attachment site is on a desktop. If
the attachment site is on a desktop, a block 2702 causes the note to be stored at the
operating system level |

After the-block 2702 stores the note information concemning a note which is to be
attached to a desktop, or if the block 2700 determines that the new attachment site is not a
desktop, a block 2704 adds appropriate note mfonnatlon to an index. The index is
discussed more fully in connection with Figure 48. A block 2706 determines whether the
computer user is creating a new note or whether, for example, an existing note has been
moved to a new attachment site. If the computer user is creating a new note, a block 2708
determines whether the selected attachment site is an active attachment site. If a new note is
to be created, as determined by the block 2706, and if the attachment site for this newly

L3
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created note is not acttve, as determined by the block 2708, a block 2710 makes the
attachment site active.

Iftheblock2706detenumcsthatanewnotelsnotbemgcrated,eg a note is
bemgmovedﬁ'omanoldattachnwntsntetoanewattachmtsxte ablock2712detemunes
whethcrthenewamhmentsxtelsacnve Ifthcnewawaclnnmtsntelsnotacnve,ablock
27l4makesthenotemactlve Thus, anote,whwhnsmovedtoanmactweaﬂachmentsnte
is made inactive.

Ifanewnotelstobecreatedasdetznmnedbyﬂwblockﬂ%andnftheatwchment
sneforthlsnewlycmtednotelsnotacnveasdetenmnedbytheblock2708andaﬁerthe
block2710makesﬂusmchnwntsmeacnve,onfanewnotelstobecreatedasdetenmned
bvtheblock2706andlftheattachmentsxtefortlnsnewlycreatednotetsalreadyactweas
determined by the block 2708, or if the block 2706 determines that a new note is not being -
created and if the block 2712 determines thatthe new_attaclnncnt site is active, a block 2716
makes the note active. -After the block 2716 makes the note active, or after the block 2714
makesthenotemacnve, a blbck 2718 dlsplaysthenoteatﬂ:enewauazhmentsue anda

'block 2720 appropnately notifies the applwauon program, which controls the new

attachment sxte,thatanlattachmcnt change has occurred. That is, the application program
which controls the new attachrieat site is cither notified that a now note has been created
andhasbeenaﬂachedwthenewmhmemme,orthatanmmmhasbmmwed
ﬁomanoldattaclunentsxtetothenewattachmentsxte Aecordmgly,ﬂxenotelsattachedto
the new attachment slte After the block 2720 appropnatelynonﬁesanapphcauon program
thatachangehasoccun@d,theprogramremmstoﬂxeblockzsuofﬁgure25.

Anotecanbeatiéchedmwindow,toadeskwp,wadocummngenerally,tom
objectsuchasacharactei‘ a word, a sentence, ap'aragmph,agfabhic,aceu'apage,a
video, a video frame, av:deosegmmt,asound,ortothelike If the note is attached to an
object, special hxghllghtmg, pointers, onhellke, maybeusedtoudnmtheobjectto which
the note is attached. ' _

The Edit Note Content block 2514 of Figure 25 is shown in more detail in Figure
28. As shown in Figure 28 a block 2800 permits the computer user to updatethecontents
ofanexnsnngnoteortomsendatamtoanewlycreatednote As an example, an edit or

enttycursormayappearmanote 'l‘hecomputerusercanuseakeyboardoroﬂxer

techmquestoenternewdata,oredxtemsnngdata,thluntbenoteatthedataentrycursor

If the note is attached to a desktop, as determined by a block 2802, a block 2804
causes the updated contents to be stored immediately (i.e., without a specific save
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instruction from the computer user) as data is added to the contents of the note or as the
existing contents in the note are cdited. On the other hand, if the note is not attached to a
desktop as determined by the block 2802, a block 2806 appropriately notifies the
application program of the updated contents. Either ﬁ:é'mm program 318 or an application
program may be responsible for saving the updated contents. After the updated contents
have been stored by the block 2804 for a note attached to a desktop, o after the block 2806
appropriately notifies the application program of the updated contents, the proéram retums
to the block 1904 of Figure 19. :

The Select Option block 2310 of Figure 23 is shown in more detail in Figure 29.
As shown in Figure 29, a block 2900 gets the optibns associated with any existing options
area, such as theloptions area 206 of the note dis'penser 200. A block 2902 causes the op-
tions to be displayed, and a biock 2904 permits the computer user to select an option from
the options displayed by the block 2902. A block 2906 executes the option selected by the
computer user by .way of the block 2904. The system returns to the block 1904 of Figure
19. . '

If the block 2106 of Figure 21 determines that an event in a note is selected by the
computer user o that the subroutine A3 is entered, a block 3000 determines whether a
curéor,wh_ichis over the grab area of a note, such as the grab area 102 of the note 100, has
been acnvmd If s0, a block 3002, the details of which are shown in Figure 31, causes this
note to be repositioned.

A bl;)ck 3004 determines whether the cursor is over the notation area of a note,
such as the notation area 106 of the note 100, when the cursor is activated. If the cursor is
over the notation area of a note at the time the cursor is activated, a block 3006, the details
of which are shown in Figure 28 edits the contents of this note.

A block 3008 detennmes whether the cursor is over the options area of a note, such
as the options area 104 of the note 100; at the time that the cursor is activated. If'so, a
block 3010, the details of which are shown in Figure 29, selects an option.

A block 3012 detemnn&s whether the cursor is over the sizing control area, such as
the sizing control area 108 of the note 100, at the time that the cursor is activated. If so, a
block 3014, the details of which are shown in Figure 33, resizes the note.

As described herein, if a note is selected, those items, which are in layers above the
note and which would have otherwise obécured the note, are cut out in order to expose the
note. if the note is not selected, those items, which are in layers above the note and which
obscure the note, are not cut out in order to expose the.ndte. If a note is both manipulated
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and selected, those xtems wlnch are in layers above the manipulated and selected note and
which would have otherwnse obscured the mampulated and selected note, are cut out in
order to expose the mampulatcd and selected note.

Thus, aﬁerthc block 3002 reposmons the note and if the note is selected, or after
the block 3006 edltsthecontentsofthenoteandlfthenotels selected, or after the block
3010 selects anoptlonandnfthenotels selected, or after the block 3014 resizes the note
and if the note is selected, or if a block 3016 detenmnesthatanotehas beenotherwnse
selectedeventhough:thasnotalsobeenmampulated, ablock 3018, the details of which are
shown in Figure 47, appropnately draws the layers bemg dnsplayed by a monitor of the
display terminals 304. That is, after the note has been reposmoned by the block 3002, and
if the note is selected, the block 3018 draws the exlstmg layers so that the repositioned and
selected note cuts out tllose layers which are above the-reposmoned note and which would .
have otherwise obscured the reposmoned note; or after the note has been edited by the block
3006 (such that, for example, the size of the note has been altered), and if the note is select-
ed, the block 3018 draws the existing layers so that the edited and selected note cuts out
those layers which are above the edited note and which would have otherwise obscured the
edited note; oraﬁeranoptmn ofthenotehasbeenselectedbythe block 3010 (such that, for
example, the size ofthenotehaschangedoranewnotehasbeendlspensed), and if the note
is selected, the block 3018 draws the existing layers so that this selected note cuts out those
layers which are above the note and which would have othenmseobscured the note; or after
the note has been resized by the block 3014, and if the note is selected, the block 3018
drawstheexlstmglayerssothatthe resized and selected note cuts out those layers which
ateabovetheresnzednoteandwhxchwouldhaveothemseobscuredtheresxzednote or
afier the' note has been otherw:se selected as detennmedbytheblock 3016, the block 3018
drawsthee:nsunglayers sothattheselectednotecutsoutthoselayers which are above the
selected note and which would have othe_rw:se obscured the selected note.

If the cursor is not over the grab area of a note at the time that the cursor is
activated, or if the cursor is not over the notation area.of 2 note at the time that the cursor is
activated, or if the cursor is not over the options area df a note at thi time that the cursor is
activated, or if the cursor is not over the sizing control area of a note at the time that the
cursor is activated, or if a note is not selected, or after the layers are appropriately drawn by
the block 3018, the program returns to the block 1904 of Figure 19,

The Reposition Note block 3002 of Flgure 30 is shown in more detail in Figure 3 1.
As shown in Figure 31, a block 3100 causes the subroutine shown in Figure 26 to be



WO 95/30951 . . PCT/US95/04518

10

15

25

30

39

performed. A block 3102 determines whether the site flag is set to null. If the site flag is

not set to null, a block 3 104( causes the note to be removed from the old aftachment site, and
a block 3106 causes thcsubroutineshown in i’igure 27 to be performed so as to attach the
note to the new attachment s1te The block 3104 is shovm in more detail in Fxgure 32. If the
block 3102 determines that the site flag is set to null, or aﬁer the block 3106 causes the note
to be attached to the new attachment site, the program returns to the block 3018 of Figure
30.

The Remove Attachment block 3104 of Figure 31 is shown i in more detail in Figure

- 32, As shown in Figure 32, a block 3200 removes the note information from the note index.

A block 3202 removes the note from the current display, i.e. from the old attachment site of
the note. A block 3204 determines whether the old attachment site is a desk-top. If the old
attachment site is a desktop, a block 3206 causes the information contained in the note at
the operating system level to aiso be removed from memory. On the other hand, if the old )
attachment site is not a desktop, a block 3208 informs the-application program controlling
the old attachment site to remove the information relating to the note at the old attachment

" site. Aﬁerthe block 3206 removes from memorythc mfom:atxon of a desktop note being

removed from an old attachment site, or after the block 3208 informs the application
program controlling the old attachment'site, the program retums to the block 3106 of Figure

. 31
20

The Resize note block 3014 of Figure 30 is shown in more detail in Figure 33. As
shown in Figure 33, a block 3300 gets the new size for the note. For example, if the sizing
control area 108 of the note 100 shown in Figure 1 is to be used for resizing a note, a cursor
is moved to the sizing control area 108. The cursor is activated and dragged. As the cursor
is dragged, the outline of the note changes to indicate the changing size of the note.

Thereafter, ablock 3302 determines whether the note, due o its new size as
selected by the computer user, would be off of its attachment, such as off the wmdow to
whxchthenotelsattached For wmnple, as showanagure 11, if the size of the note 1112
is made smaller in a direction which would othemse pull the note entirely off of the
window 1116 to which the note is attached, a blqck 3304 limits the resizing so that the note
is kept attached to its window. On the other hand, if the new size of the note docs not re-
quire the note o be off of its attachment as determined by the block 3302, a block 3306
detenmnes whether the new size is less than a minimum allowable size for a note. If the
new size is less than the minimum allowable size, a block 3308 sets the size of the note to
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its minimum allowable size. The minimum allowable size may be user selectable, or not, or
may not be prcmdedatall o

If the new size is not less than a minimum allowable size as detennmed by the block
3306, a block 3310 detenmnee whether the-new size is greaterthan a maximum allowable
size. If the new size for the note is greater than a maximunt allowable size, a block 3312
sets the size of the note to the maximum allowable size. The maximum allowable size may
be user selectable, or not, or may not be provided at all.

After the block 3304 set.s the size of the note so that the note is kept on its
attachment, oraﬁertheblock 3308 sets the size ofthenotetothenummum allowable size,
or after the block 3312 sets the size of the note tothemax:mum allowable s:ze, a block
3314 indicates to the computer user that the size ofthe note as selected by the computer
user, is mappropnate Forexmnple,ﬂlenotecanbeslmded,thenoteeanbeeolorchanged,
or the note program 318 can simply refuse to change the outline in a nonallewable method,
so that the computer ﬂser is notified that the computer-user has attempted an illegal
operation. '

Aﬁ:ertheblock 3314 indicates that the selected size of the note is inappropriate, or
if the block 3310detennmesthatﬂ1enewsweofthenotelsnotgreaterthanthemaxlmum
allowable size for a note, a block 3316 determines whether the size of the note has been
selected by the computer user. For example, if the sizing control area 108 of the note 100 is
being operated by a cursor under control of a mouse, the size is selected when the mouse
button is released. If the block 3316 determines that the size of the note has not been
selected, the routine shown in Figure 33 returns to the block 3300 for contmued resizing of
the note. If the block 3316 detenmnes that the size of the note has been selected, a block
3318 appropriately notxﬁes the program controlling the attachment (¢.g., a window) of the
new size of the note. Thereafter, the program returns to the block 3018 of Figure 30.

If the block 2108 of Figure 21 determines that an eveat in the title bar note
dispenser is selected by the computer user, the subroutine A4 shown in Figure 34 is entered.

A block 3400 of the subroutine A4 determines whether the event being requested is in a

dispensing area of the title bar note dispenser. If the dispensing area in a title bar note
dispenser is. selected, a block 3402 dispenses a note as shown in Figure 25. If the
dispensing area of the title bar note dispenser is not selected, a block 3404 gets the title bar
options, a block 3406 dl;splays those options, and a block 3408 selects an option as cllosen
by the computer user. A block 3410 determines whether the selected option is a note
creating option. If it is, the block 3402 dispenses a note. If the selected option is not a note
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creating option, a Bistk 3412 executes the selected opticin. After the block 3402 dispenses a
note, or after the block 3412 executes the selected option, the program returns to-the block

. 1904 of Figure 19.

Figure 35 shows how the block 1912 further processes an event processed by the -
block 1908. As shown in Flgure 35, a block 3500 determings whether one of the
apphcahon programs 316 has been started, i.c. has just been entered. If the block 3500
determines that an application program has j just been started, a subroutine Cl is executed by
the data processing system 300 in order to regxster that the application program 1s, or is not,
compliant with the note program 318. The subroutine Cl is shown in Figure 36.

A block 3502 determines whether a window.has been moved. If the block 3502
detcrmines that a window has been moved, a subroutine C2 is executed by the data
processing system 300. The subroutine C2 is shown in Figure 37. .

A block 3504 determines whether a window has just been opened as a result of
execution of one of the application programs 316 or the operanng system 314. Ifthe block
3504 determines that a window has just been opened, a subroutme C3 is executed by the
data processing system 300. The subroutine C3 is shown in Figure 38.

_ A block 350G determines whicther a window has been selected, i.e. made active. If
the block 3506 determines that a window has been selected, a subroutine C4 is executed by
the data processing system 300. The subroutine C4 is shown in Figure 39.

A block 3508 determines whether a window has been de-selected, i.c. made
inactive. Ifthe block 3508 determines that a window has been de-selected, a subroutine C5
is executed by the data processing system 300.

The subroutine CS is shown in Figurc 40.

A block 3510 determines whether a window has been closed. If the block 3510
dmnnimtbatawindowhasbeenclosed,esubrouﬁneCG is executed by the data
processing system 300. The subroutme C6 is shown in Figure 41.

A block 3512 deﬁenmnes whether the contents of a window are being saved. For
example, a computer user can select a save option. If the block 3512. determines that the
contents of a window are being saved, a subroutine C7 is executed by the date processing
system 300. The subroutine C7 is shown in Figure 42.

A block 3514 determines whether a window ha's been resized by a computer user.
If a window has been resized, a subroutine C8 is executed by a data processing system 300.
The subroutine C8 is shown in Figure 43. |
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A block 35 16 determines whether an object within a window is being moved by the
computer user. Ifthe block 3516 detennines that an object within a window is being moved
by a computer user a subroutine C9 1s executed by the data processing system 300. The
subroutine C9 is shown in Flgure 45.

A block 35 18 determines whether a wmdow is bemg scrolled by a computer user.

If the block 3518 detennmesthatawmdow is bemg scrolled byaoomputeruser a
subroutme Cl0is execuwd by the data prooessmg systern 300 The subrontme Clois
shown in Figure 46.

Ifanapplrcatronprogramhas .,otjustbeenstarted, onsawmdowhasnotbeen
nroved, orrfam:hasnotjustbeenopened, or if a w indow has not been selected, orif
amndowhasnotbeende-selected, or it a window has not been closed, or if the contents of
a\mndowarenotbemgsaved, or if a window has not been resmdbyacomputeruser orif
anobjectwn:lunawmdowlsnotbemgv movedbythecomputernser or if a window is not
being scrolled by a eomputer user, or alter executron of the appropnate subroutine Cl C2,
C3 C4, C5, C6 C1, C8 C9, or ClO the program returns to the block 1904 shown in
Figure 19. '

When thé block 3500 determines that an apphcatron program is just started so that
the subroutme Cl shown in Figure 36 is entered, a block 3600 determmes whether the
application program Just starting is compliant with the note program 318. In eﬁ'ect, the
block 3600 determines whether an interJice exists between the applreatron program just
started and the note program 318.

If the block 3600 determines that the application program just started is compliant
with the note program 518 a block 3607 registers the fact that the application program just
startedrseomphantw:ththenoteprogram 318. For example a flag may be set indicating
that the applreatronprograrmseomphantmththenoteprogmm318 On the other hand, if
the block 3600 detemmes that the application prograin just started is not compliant with
the note program 318 a ‘block 3604 regrstersthe fact that the application program just
initiated is not eomphantmththenoteprogram 318. Forexample, a flag may be set
indicating that the applrcatlon program is not compliant with the note program 318. After
the block 3602 regrsters that the applrcatron program just started is eomphant with the note
program 318, or after. the bloek 3604 registers that the apphcatron program just started is
not compliant with the note program 318, the subroutine C1 returns to the block 1904 shown
in Figure 19. ' '
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When thé bloék 3502 determines that a window has been moved so that the

subroutine C2 shown in figure 37 is entered, a block 3700 determines whether there are any
notes attached to the window being moved. If there are notes attached to the window being
moved, the progrém corresponding to the window being moved is necessarily compliant
with the note program 318. On the other hand, if there are np notes attached to the window
being moved, th§ program corresponding to the window being moved may or may not be
compliant with the note program 318.

¥ the block 3700 determines thar there are notes attached to the moved window, a
block 3702 determines whether there ar: any notes attached to the moved window remaining
to be offset, i.c. to be moved-to the new position of the moved window. If there are any
such not&, a block 3704 removes a firct of these notes remaining to be offset from the old
position of the window, and a block 3736 determines the new coordinates for this first note.
The new eoordinat;%s of this first note zre: those coordinates which maintain the original
attachment site of this first note relative tb the window when the window is at its new

~ position.

A block 3708 determines if this 1ote is to be displayed. For example, the block
3708 may determine whether a note is to be hidden or shown. If the block 3708 determines
that this note is to be displayed, a block 3710 displays the note at its new position, i.e. at its
new coordinates. After the block 3710 displays the nbte at its new position, or if the block
3708 determines that the note is not to b: displayed, the subroutine C2 retums to the block
3702 to determine whether there are any more notes remaining to be moved to the new
position of the wmdow If there are, the blocks 3704-3710 process each of the remaining
notes as above. I the block 3700 determines that there are no notes attached to the moved
window, or when the block 3702 determines that there are no more notes to be moved to the
new position of the moved window, the subroutine C2 retums to the block 1904 shown in
Figure 19.

When 2 window is opened as determined by the block 3504 so that the subroutine
C3 shown in Figure 38 is entered, a block 3800 determines whether the application program
corresponding to the window which has just been opened is compliant with the note |
program 318. If this application program is compliant with the note program 318, a block
3802 determines whether tl:is particular window is one that can accept notes. That is,
windows corresponding to ;pplication programs which are compliant with the note program
318 may have invalid attachment sites associated thergwith. If the block 3802 determines
that the newly opened window can accept notes, a block 3804 registers that the window is
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cmnphantmththenoteprogmm318 Ablock3806thenplaees anotednspenser such as
ﬂlenotedlspenser513 mthenewlyopmedwmdow Ifﬂteblock3800detennmmﬂmthe
apphcatxonpmgmmcon'espondmgtothenewlyopmedwmdowxsnotcomphantmthﬂle
noteprogram318 or1ftheblock3802detemmesthat,emthoughthewmdow
correspondstoanapp:hcanon.prqgram which is compliant with the note program 318, the
particular window is not  valid attachment site for notes, or afier the block 3806 places a
note dispenser in the newly opened window, the subroutine C3 retums to the bldck 1904
shown in Figure 19. | ' : |

If the block 3506detennmuﬁ|a1awmdowhasbemselected so that the subroutine
C4showanlgure391sentered,ablock3900detemmeswheﬂ1erﬂ1ereareanynotes
atm:hedtotheselectedwmdow Iftheblock3900detenmmthatﬂ1erearenotesatﬂched
mﬂ:eselectedwmdow a block 3902 detenmneswheﬂ:erthereareanynotesattachedtothe
selectedwmdowwhlchhavenotbeenactlvated Ifthereareanynoteswhxchhavenotbeen
actlvated,ablock 3904 activates a first of these inactive notes. The block 3902 determines
whetherthereareanymorennteswhxchhavenotbeenacnvated If so, the block 3904
acnvat&sanotherofmemachvenom Whentheblock3902detennmesthatallnoteshave
bemacnvated,ornfﬂ:ebbck39006etexmn¢sthatthereawmnmmchedmﬂxe
selected window, thesnbroxm:xeC4 retumstotheblock l9043howan1gure 19.

If the block 3508detemnnesﬂ|atamndow1sdeselectedsothatthe subroutine CS
showanlgure401smtered,ablock4000detemmeswheﬂxerthereareanynotesattached

_ tothede-selectedwmdow Ifthereareno’maﬂachedtothede—selectedwmdow a block

4002determmswhetberthemmmymtesatmhedmthemndowwhchhavenotbeen

vated,ne mademacuve Ifﬂlerearenotwwhlchhavenotyetbeendmt:vated,a
block4004deactwatesoneoftbuenows Then,theblock4002detennmeswhetherthere
areanymorenoteswhxchhavenotbeendeactwated. If so, the block 4004 deactivates
anatherofthenowswhlchhavenotbeendeachvated When the block 4002 determines that
allnotesattachedtothede-selectedmndowbavebeendeacnvated, or if the block 4000
dctemnmthattherearenomtaattachedtothcdeseleotedwmdow the subroutine C5
returns to the block 1904 shown in F:gure 19.

If the block 3510 determines that a window has-been closed so that the subroutine

C6 shown in Figure 41 i ;s entered, a block 4100 determines whether there are any notes
attached to the closed window. If there are notes attached to the closed window, a block
4102 determines whether there are any notes attached to the closed window which are still
displayed. If the block 4102 determines that there are notes attached to the closed window



wo 95/3095 1 . PCT/US95/04518

10

15

20

25

30

L 3

45
which are still displayed, a block 4104 removes onc of the notes from the display. Then, the
block 4102 detemnnes whether there are any other notes attached to the closed window
which are still dnsplayed If 50, the block 4104 removes another of the notes from the
display. When the block 4102 determines that all notes have been removed from the

dlsplay, or if the block 4100 determines that there are no notes attached to the closed
window, the subroutine C6 returns to the block 1904 shown in Figure 19.

If the block 3512 determines that contents of a window are being saved by a
computer user so that the subroutine C7 shown in Figure 42 is entered, a block 4200
determines whether there are any notes attached to this window. If the-block 4200
determines that there are notes attached to this window, a block 4202 determines whether
any of these notes contain information which has not been written, i.e. saved in memory. If
the block 4202 determines that there are attached notes containing information which has
not yet been written, a block 4204 writes the note information for one of these attached .
notes. Thereafter, the block 4202 determines whether there are any other notes containing
information which has not been written. If so, the block 4204 writes the information of
another of the notes. When the block 4202 determines that the information for all attached
notes has been written, or if the block 4200 determines that there are no notes attached to
the window which contents are being saved by the computer user, the subroutine C7 retums
o the block 1904 shown in Figure 19,

If the block 3514 determines that a window has been resized by a computer user so
that the subroutine C8 shown in Figure 43 iS entered, a block 4300 determines whether
there are any notes attached to the resized window. If there are notes attached to the resized
window, a block 4302 determines whether there are any such notes which have not yet been
processed byablock4304 Ifthereareanynowsattachedtoﬂleresmd window which
have not yet been prowssed by the block 4304, the block 4304 processes one of the notes
yet to beprocessed “The block 4304 is shovwn in additional detail in Figure 44. After the
note is prmsed by the block 4304, the block 4302 determines whether there are any more
notes which have not been processed by the block 4304, If there are, the block 4304
processes another of these notes. When the block 4302 determines that all notes have been
processed by the block 4304, o if the block 4300 determines that there are no notes
attached to the resized window, the subroutine C8 retums to the block 1904 shown in
Figure 19.

- Notes are processed by the block 4304 in accordance with the routine shown in
Figure 44. A block 4400 detennmes whether the note currently being processed is to be
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hidden. If the note xsnottobehxddcn, ablock4402detenmneswhcﬂ1eranypomonofthe
grab area of the note currently being processed, such as thcgrab area 102 of the note 100
shown in Figure 1, 1sthhmthcwewablerchonofthcresmedwmdow Ifsomepomonof
thegrabarcaofﬂuenotccumﬂybcmgpmcessednsmthmthewewablereglonofthc
resized window, ablock4404d|splaysthecnurenotccunentlybcmgproccsscd.

Ontlteotherhand,lfnoporuonofthegrabmofthenotccurrcnﬂybcmg
processed is within the viewable region ofthc resized wmdow a block 4406 detcnnmes
whcthcrmprOnofthenotecunenﬂybcmgpmccssedlsmthmﬂacwcwabletcgtonof
the resized window. Ifsomeporhonofﬂ:cnotccurrcntlybemgproccssedlsmthmﬂxe
viewable rchon ofthcrcswedvvmdow a block 4408 dlsplays onlythat portion of the note
currentlybemgprocccsed which is within this vxewable reglon If the block 4400
detennmcsthatthenotccurrently.bcmgprocccsedls_tobehldden,oraﬁcrthcblock4404
displays the entire nots currently being processed, or if the block 4406 determines that no
portion of the nots currently being processed is within the viewable region of the resized
window, oraﬁerthcblock 4408 dnsplaysthatpomon ofﬂuenotccurrcntly being processed
whlchlswrthmthewewableregnonofthemmdwmdow ﬂ:eroutmcshowanxgureM
returns to the block 4302 shown in Figure 43.

Ifthcblock3516detcmuncsthatanobjcctWiﬂﬁnawindowisbeingmovedsothat
thesubroutmeC9shomangure451scntcrcd,ablock4500dctennmeswhcthcrthcrcare '
anynowsatlachcdtoﬂlcwmdowwnhmwhlchanobjcctnsbcmgmoved If so, a block
4502detcmuneswheﬂ1erthereareany such netes which bavcnotbcenproccsscd If the
block 4502dctemmcsthatﬂ\crearenoteswhlch havenotheenproccssed, a block 4504
detenmneswhcmeraﬁrstofthcsenotcnsattachedtoanobjectbcmgmoved If the block
4504detemunesthataﬁrstofthcscnotcnsattachedmanobjectbcmg-lmvcd,ablock
4506movcsthlsnotealongw:ththeobjccttowhlchltlsattachcdsoﬂmtthlsnotemams
attachedtoﬂxeobjectbcmgmoved Thereafter, ablock4508¢hsplaysth1snote
appropriately. The block 4508 executcs therout_mcdescnbcd prcwonslymconnectionwith
Figure 44, :

Iftheblock4504detcmmesthatthlsﬁrstnotelsnotattachedtoanobjectbcmg
moved, or after the block 4508 dlsplaysﬂusﬁrstnotcwhxchnsattachedtoanobjectbemg
movcd,theblock 4502 detem'lmes whether thete are any other notes wlnch have not been
processed by the blocks 4504 4506 and 4508. If so, the next note is proccsscd by these
blocks. thntheblock 4502 determines that all notes, whlcharcattaclwdtoﬂus window
within which an object-1s bcmg moved, have been pr.occcscd, or if the block 4500 deter-
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mines that there are 6 notes attached to the window withiti which an object is being moved,
the subroutine C9 retums to the block 1904 shown in Figure 19.

If the block 3518 determines that a window is being scrolled so that the subroutine
C10 shown in Figure 46 is entered, a block 4GOO determines whéther there are any notes
attached to this scrolled window. If there are, a block 4602 determines whether any of these
notes have not been processed. If there are notes which have not yet been processed, a
block 4604 determines whether a first of these notes which have not yet been processed is a
moving note. A note is a nonmoving note if, for example, its nonmove option has been
selected. .

If the block 4604 determines that the first of these notes which have not yet been
processed is a moving note, a block 4606 determines whether this note is attached to a
moving note section of the window. For example, if the note is attached to a fixed note
section of a window, the note is not mmkd as the scrollable contents of the window are
scrolled. _

If the block 4606 determines that the note is-attached to a moving note section of a
window, a block 4608 causes the coordinates of the note to be adjusted as the attachment
site to which the note is attached scrolls with the contents of the scrolled window.
ﬁemﬁer a block 4610 causes the note to be displayed at the new coordinates. The block
4610 is executed in accordance with the routine shown in Figure 44. '

If the block 4604 determm&s that the note currently being processed by the blocks
4604-4610 is not a moving note, or if the block 4606 determines that this note is not
attached to a moving note section of the scrolled window, or after this note is displayed by
the bfock 4610, the block 4602 determines whether all of the notes attached to the scrolied
window have been processed by the blocks 46044610, If all of the notes have not as yet
becn processed, the blocks 4604-4610 process another of the notes yet to be processed.
When the block 4602 determines that all notes attached to the scrolled window have been
processed, or if the block 4600 determines that there are no notes attached to this scrolled
window, the subroutine C10 returns to the block 1904 shown in Figure 19.

The Draw Layers block 2600/3018 of Figures 26 and 30 is shown in more detail in
Figure 47. The Draw Layers block 2600/3018 performs the functions illustrated by Figures
14-18, Accordingly, when the Draw mines whether all layers have been processed. If all
layers have not been processed, a block 4702 determines yvhether all of the items, which are
in a first of the u;lprocessed layers, have been .proéessed. If all of the items in this first
unprocessed laver have ﬁot yet been processed, a block 4704 determines whether it is neces-
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sarytocutthroughaﬁxstofﬂxeunproc&ssednemoftheﬁrstunprocessedlayermorderto
expose a selected 1tem

it is notnecessarytocutthroughﬂle ﬁrstnnprocessed item of the first
unprocessed layermordertoexposeﬁleselectedltem, ablock4706 displays the first
unprocessed item oftheﬁrstunprocessedlayernonnally, i.e without cutting through the
ﬁrstunprocessedltanofmeﬁrstunprocusedlayer Ontheotherhand, xfntlsnewssaxyw
cutthroughtheﬁrstunprocessedxtemoftheﬁrstunpmmsedlayermordertoexpcsea _
selected item, a block 4708 displays the first unprocessed item of the first unprocessed layer
by cutting through the first unprocessed item of the first unprocessed layer in order to

. expose the selected i 1tem 'If a cut-out border is to be provxded, the block 4708 also cuts

throughtheﬁrstunpromsed item oftheﬁrstunpromsed layerm order to addmonally
provide the cut-out border around the sclected item. -

After the block 4706 displays the first unprocessed item of the first unprocessed
layer normally, or aﬁer the block 4708 displays the ﬁrst unprocessed item of the first
unprocessed layer by cntnng through it, the block 4702 detem whether all of the items
of the first unprocessed layer have been processed by the blocks 4704, 4706, and 4708. If
not, another of the unprocessed items of the first unprocessed layer s processed by the
blocks 4704, 4706, and 4708, When the block 4702 determines that all of the items of the
first unprocessed-layer have been processed by the blocks 4704, 4706, and 4708, the block
4700 determines whether all layers have been processed. If not, the blocks 4702, 4704,
4706, and 4708 process the items of another unprocessed layer, dnd so on. When the biock
4700 determines that all layers have been processed, the subroutine Draw Layers returns to
the block 2602 of Figure 26 or to the block 1904 of Figure 19, as appropriate.

Accordingly, if the second note 1506 of the display 1512 of Figure 15 is a selected
item, for example, o that the Draw Layers block 2600/3018 is entered, the block 4700
detormines whether the liyers represented by the window 1504 and the desktop 1510 have

 been processed. Ifnot,theblock4702detemnnuwhetherall1tansmaﬁrstunpromsed

layer. snchasthelayerrepmemedbythewmdow 1504, have been processed. If not, the
block 4704 determines whether it is necessary to cut through a first unprocessed item, such
as the first note 1502 of the first mmsed Iayer Sincé it is necessary to cut through the
first note 1502 in orderto expose the selected: seeonc_l note 1506, the block 4708 displays the
unprocessed first note 1502 by cutting through the unprocessed first note 1502 in order to
expose the selected second note 1506. Also, ifa cut-out border around the selected second

-
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note 1506 is to be pro¥ided, the block 4708 also cuts thrugh the first note 1502 in order to
provide this cut-out border.

The block 4702 then determines whether all other items in then first unprocessed
layer have been processed. Since the window 1504 has not-been processed, the block 4704
detormines whether it is necessary to cut through the window 1504. Since it is necessary to
cut through the window 1504 in order to expase the sefected scocind note 1506, the block
4.708 displays the window 1504 by cutting through the window 1504:in order to expose the
selected second note 1506. Also, ifa cu't-oqt border around the selected second note 1506 is
to be provided, the block 4708 also cuts through the window 1504 in order to provide this
cutout border, | . |

When the block 4702 determines that all of the items in the layer represented by the
window 1504 have been processed, the block 4700 determines whether all layers have been
processed.. Since the !ayer represented by the desktop 1510 has not yet been processed, the
block 4702 determines whether all of the items itr the layer represented by the desktop 1510
have been processed. If not, the block 4704 determines whether it is necessary to cut
through a first of the unprocessed items of the ﬁyer represented by the desktop 1510, e.g.
the selected second note 1506. Since the selected second note 1506 is the selected item, it is
not necessary to cut through it. . Therefore, the block 4706 displays the selected second note
1506 normally. Since it is not necessary-to cut through the third note 1508 and the desktop
1510 to expose the selected second note 1506, these items are processed in a similar
manner, When the block 4700 determines that all of the layers displayed in Figure 15 have
been processed, the subroutine Draw Layers retums to the block 2602 of Figure 26 or to the
block 1904 of Figure 19, as appropriate.

As shown in Figure 16, if a moved item is a selected item, the Draw Layers block
260073018 cuts through those layers which are above the selected and moved item and
which would othemse obscure the selected and moved item in order to expose the selected
and moved item when it reaches its attachment location. As shown by the display 1718 in
Figure 17, selection of an item (such as the second note 1706), which is layered under other
items (such as the first note 1704) in the same layer as the selected item, causes the selected
item to first rise to the top of the items in its layer, and then the Draw Layers block
2600/3018 cuts through those layers which are above the selected item and which would
otherwise obscnré the selected item in order to expose the selected itemi. As shown in
Figure 18, if an item is being moved from a first location, at which it was selected, to a
second location, the Draw Layers block 2600/3018 continues to cut through the layers at
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the first location until the item is attached to its second location; at the second location, the
Draw Layers block 2600/3018 cuts through those layers which are above the moved item
andwhxchwouldotherwnseobscurethenmvedltemmordertoexposethemovedxtematlts
second location.

Flgure48provzd&sanexampleofanmdexwhlchcanbemmntamedbythenote
program 318. Thxsmdexcontmnsthemfomlatlonaddedtoltbyﬂleblock2704 and is
useful, for example, ‘in locating notes. Asshowanlgure 48, the index 4800 can be
displayedwithinaniipdexwindow4802,ﬁdinduduaii#ﬁﬂgofaﬂ,orsotﬁe,ofﬂxe%
created by the note program 318, As shown in Figure 48 by way of example, each listing
may inchude (i) all, o a portion, of a notes contents undsr a column designated Note, (ii) a
region,suchasﬂxedéshoporadocument,towlﬁchtbeliotei'sattéchedunderacolumn
designated Attachmmt, and(m)apage number if appropnate of the document to which _

the note is attached.

Themdexwmdow 4802 may include scroll controls 4804 so that a computer user
may scroll through the note listings contained in the index 4800. The sizs of the index
window 4802 for the index 4800 determines how many note listings are visible at one time
within the index window 4802. However, the size of the index window 4802 may be
adjustable by the computer user; if desired. If onlyapornon of the contents of a note is
contamedmanotehsﬁng asen&sofpenodsmaybeusedtomdncatethatthecontentsof
ﬂxenotearemoreeanswethanshownmthemdexmdowﬂozofthemdex4800

Navigation oontrols can also be integrated into the index window 4802.
Alternatively, navigation controls can be separate from, or in addition to, the index window
4802. For example, na\ngatlon controlscanbemtegmtedmtowmdows or other items. For
example, aGoTobutton4806maybeusedtogowaparucularnoteaﬁerthecomputer
userhasselectedanoteﬁ'omﬂaehstshownmthemdexwmdow%OZ As shown in Figure
48, aselectednotemybemd:catedbyshadmgmtbemdexwmdow4802 ANextbntton
4808maybeusedtogotothcnextnote 'l'henextnote,whlchlsaecessedbythecht
button4808,maybeagelectedmtesotimtthose1tuns,whlchatemlayersaboveﬂ:enext
note and which would otherwise obscure a portion of the next note, are cut aut 50 as to
expose the otherwise obscured portion of the next note.

The index 4800 as shown in Figure 48 is only an example of an index which can be-
provided. Note information which is different from, or in addition to, the note information
shown in Figure 2 can bé provided. Also, the construction of the index window 4802 can be

-
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varied from that §H&éwn in Figure 48. The index 4800 néed not be dlsplayed in a window.
As an example, the index 4800 could instead be ppresented to the computer user as a menu.

Many alternatives and modifications have been described above. 'Many other
alternatives and modifications will occur to those skilled in the art. For example, instead of
dispiaying notes and windows in two dimensional regio{xs on a conventional iixonitor notes
and windows may be displayed holographxcally, or oﬂ:emse, in three dimensional regxons
Also, although "window" has been used hereinina convennonal sense,.the presenl invention
is useful with wmdows having any number of shapﬁ sizes, colors, etc. Moreover although
the note 100 is shown as havmg a grab area 102 :eparate from the notation area 106 the
grab area 102 and the notation area 106 may be coextensive. Furthermore, the note
program 318 may be arranged, at the user's.option, sothatthe selection ofanote which is
attached to one of a plurality of layered wmdows elther causes the attachment window to
rise to the topmost layer of the layered wmdows or causes those Iayers which are above the
selected note and which would otherwnse obiscure the selected item to be cut through i in
order to expose the selected note. 'Altematively, different actions (such as how a mouse
button is clicked) may be used in selecting a note as opposed to activating a note. Thus,
activating a note may cause the window to which the activated note is attached to rise to the
topmost layer of a plurality of layered windows, ‘while selec:ting a note may cause those
layers which are above the selected note and which would othemse obscure the selected
item to be cut through in orderto expose the selected note. Addmomlly, a selected note has
been d&smbed herein as not occupying its own layer; thus, if the note is selected, only those
layers, which are above the selected note and which would otherwise obscure the selected
note, are cut through, and the selected note rises to the top of any notes with which it is
layered. Instead, however, the selected note may occupy its own layer; thus, if the note is
selected, it may cutthrongh'both layers and those notes with which the selected note is
layered if these layers and notes are above the selected note and would otherwise obscure
the selected note. Thus, for purposes of the present invention, a note may either occupy its
own layer or not. Moreover, the attachment layer option is described herein as being
selected from 2 option of the note itself. Alternatively, the attachment layer option could be
provided in other ways, such as by an option of a dispenser so that, for example, alI notes
dispensed from that dispenser can be attached to a designated layer. Furthermore, when a
plurality of items is referred to herein, this reference is to at least two items. In addition,
although the selection of only one item has been shown as cutting out items which are above
the selected item and which would otherwise obscure a portion of the selected item, it is
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possxbl; to select multlple 1tems so that each item, which i is abave one or more of the
selected items and which would othemise obscure a pomon of one or more of the selected
items, is cut out. All such alternatives and modlﬁcauons are covered by the present
invention.
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REPLACED

L. Amethod of displaying items in layers, the method comprising the steps,

_ performed in a data processing system, of:

executing first program code to display a plurality of items so that each of the items
is displayed as a different layer with respect to each of the other items and so that at least
portions of items in lower layers are obscured by items in upper layers; and,

executing second program code to select one of the items so that those items, which
are displayed in layers above the selected item and which would otherwise obscure a portion
of the selecte&item, ixecutoutinordertoexposethe otherwise obscured portion of the
selected item and so that an otherwise obscured portion of an item which is layered below
the selected item is revealed.

2. The method of claim 1 wherein the step of executing second program code
comprises the step of creating a cut-out area so as to expose the exposed portion of the
selected item and so as to reveal an otherwise obscured portion of an item which is layered
below the selected item.

3. The method of claim 2 wherein the selected item is a first item, wherein the
item revealed through the cut-out area is a second item, and wherein the step of executing
second program code comprises the step of attaching a third item to the second item re-
vealed throughtﬁecut-out area.

4, The method of claim 3 wherein the step of attaching the third item to the
seconditemmp;imtheshepofcfeaﬁnganewcht—outamsoastoexposeanomemise
Gbscured portion of the third item and so as to reveal.an otherwise obscured portion of an
item which is layered below the third item.

5. Themethod of claim 2 wherein the selected item is a first item, whercin the
item revealed through the cut-out area of the first item is a second item, and wherein the
step of executing second program code comprises the step ofmoving_the second item.

6. The method of claim 5 wherein the step of moving the second item
comprises the step of attaching the second item to an item revealed in the cut-out area.

Sheet Has Been Replaced
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7 "Themethodofclmmswheremhestepofexecuungsecondpmgrmcode
mmoveﬂmeseoondltanmanmrevealedmthecut-outareacmnpnsesthestepof
creating a new cut-outareasoastoa&poseanothermseobscured portion of the second
item and 50 as to reveal an otherwise obscured portion of anvitem which s layered below the
sccond item.

8. _Thémethodofclaim7whereinthestépdfexecuﬁngsecond-pmgramcode
to move the second item comprises the step of selecting the second item.

9. Themethod of claim 2 wherein the selected item s a note, and wherein the
step of executing second program code comprises the step of attaching the note to the item .
revealed through the cut-out area.

10.  The method of claim 9 wherein the step of attaching the note 1o the item
mvealedthrdughthé%:ut—ommcompdsesthestépofcreaﬁngamwcumutamasoasto
exposeanotﬁemdseébscumdporﬁonofﬂwnoteandsoasmrevealanothemiseobscured
portion of an item which is layered below the note. '

11, Theﬂlﬂhodofclaimzmemmeinmededthroughmecutoutaea
of the selected item is anote andwheremﬁnestepofexecunngsecondprogram code
comprises the step ofmovmgthenote

12.  The method of claim 11 wherein the step of moving the note comprises the
step of attaching the note to an item revealed in the cut-out area.

13.  The method of claim 12 wherein the step of executing second program code
to move the note to anltem revealed in the cut-out area comprises the step of creating a new
cut-out area so as to expose an otherwise obscured portion of the note and so as to reveal an
otherwise obscured port_ion of an item which is layered below the note.

14. The method of claim 13 wherein the step of executing second program

code to move the note e&mpris&s.the step of selecting the note.
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of claim 1 wherein the s_tep ofexecutmg second program code
comprises the step of designating the selected item as an item which can only be attached to
a particular layer.

16. The method of claim 15 wherein the step of designating the selected item
as an item which can only be attached to a particular layer comprises the step of moving the
designated item so that the designated item is attached to the particular layer, so that the
designated item cuts through those items which are displayed in layers above the designated
item and which would otherwise obscure the designated item in order to expose at least a
portion of the designated item, and so that an otherwise obscured portion of an item which
is layered below the designated item is revealed.

17. The method of claim 1 wherein the step of executing second program code'
comprises the steps of (i) creating the selected item, and (ii) moving the selected item to a
layer so that those items, which are displayed in layers above the sele_ctéd item and which
would otherwise obscure a portion of the selected item, are cut out in order to expose the
otherwise obscured portion of the selected item and so that an otherwise obscured portion of
an item which is layered below the selected item is revealed.

18. The method of claim 17 wherein the step of executing second program
code to move the selected item comprises the step of moving an active item.

19. The method of claim 17 wherein the step of executing second program
code to move the selected item comprises the step of moving an inactive item.

20. The method of claim 17 comprising the further step of executing program
code to select an item so that any active items remain active.

21. .. The method of claim 1 further comprising the steps of (i) moving the
selected item to a first location of a first layer so that those items, which are displayed in
layers above the selected item at its first location and which would otherwise obscure a
portion of the selected item, are cut out in order to expose the otherwise obscured portion of
the selected item and so that an otherwise obscured portioh of an item which is layered
below the selected item is revealed, and (ii) moving the selected item to a second location so
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as to continue to cut out the cut out items dxsplayed in layers above the selected item at the
first location and soastocontmueto revealatlustapomonofanltemwhlchxs layered
below the selected xtemattheﬁrst location nntllthemoveofthe selected xtemtothe second

location is completed.

22.  The method of claim 21 wherein the step of moving the selected item to a
seeondloeaﬁoncmnpﬁsesthestepofmovingtheseléc@immmésecond location so that
those items, whxch are dlsplayed in layers above the selected item at its seoond location and
which would otherw:se obscure a portion of the selected i item, are cut out in order 10 expose
the otherwise obscured portl_on of the selected item.and so that an othemse_ qbscured
portion of an item which is layered below the selected item is revealed.

23, The method of claim 1 further comprising the steps of (i) moving the
selected item to a first location of a first layer so that those items, which are displayed in
layers above the selected item at its first location and which would otherwise obscure a
portion of the selected 1tem, are cut out in order to expose the otherwnse obscured portion of
the selected item and so that an otherwise obscured portion of an item which is layéred |
below the selected item is revealed, and (i) movmg the selected item to a second location so
that those items, which are displayed in layers above the selected item at its second location

| and which would otherwise obscure a portion of the selected item, are cut out in order to

expose the otherwise obscured portion of the selected item and so that an otherwise
obscured portion of an item which is layered below the selected item is revealed.

24, Themethod of claim 1 wherein the item, which is layered below the
selected item and which has the revealed portion, is accessible.

25. The method of claim 24 wherein the accessible item is accessible by way
of its revealed portion. '

26. The method of claim 24 wherein the step 6f execntihg second program
code comprises the step of displaying a cut-out border around the selected item, and wherein
the revealed portion of the accessible 1tem is acmmble through the cut-out border.
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27. - The method of claim 26 wherein the step of executing second program
code comprises the step of accessing the revealed portion of the accessible item through the
cut-out border by way of an indicator.

WO 95/30951 PCT/US95/04518

5 28. The method of claim 26 compnsmg the further step of executing program
code to select the accessible item.

29.  The method of claim 28 wherein the step of executing program code to
select the accessible item comprises the step of selecting the accessible item so that those
10  items, which are displayed in layers above the selected accessible item and which would
otherwise obscure a portion of the selected accessible item, are cut out in order to expose
the otherwise obscured portion of the selected accessible item.

30. The method of claim 29 wherein the step of executing program code to
15 select the accessible item comprises the step of selecting the accessible item so as to reveal
an otherwise obscured portaon of an item which is layered below the selected accessible
item.

3L Themethod of claim 1 wherein the item, which is layered below the
20  selected item and which has the revealed portion, is a note and is accessible.

32. The method of claim 31 wherein the accessible note is accessible by way
of its revealed portion.

25 33, The method of claim 31 wherein the step of executing second program
code comprises the step of displaying a cut-out border around the selected item, and wherein
the revealed portion of the accessible note is accessible through the cut-out border.

34, The method of claim 33 whereln the step of executing second program
30  code comprises the step of accessing the revealed portion of the accessible note through the
cut-out border by way of an indicator.

3s. The method of claim 33 comprising the further step of executing program
code to select the accessible note. -

-
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36. The method of claim 35 wherein the step of executing program code to
select the accessible note comprises the step of selectmg the accessible note so that those
items, which are displayed in layers above the selected accessible note and which would
otherwise obscure a bortion of the selected accessible note, are cut out in order to expose
the portion of the selected Mible note and so that an-otherwise obscured portion of an
item which is layered below the selected accessible note is revealed.

37.  Themethod of claim 36 wherein the step of executing program code to
select the accessible note comprises the step of selecting the accessible note so as to reveal
an otherwise obscured portion of an item which is layered below the selected accessible
note. '

38. Theinethoddfclaim 1 yvhefeinﬂnestcﬁdfexewting second program code
comprises the step of é:iisplaying a cut-out border around the selected item so that those
items, which are displayed in layers above the selected item and which would otherwise
obscure a portion of the selected item, are cut out by the cutout border in order to expose
the otherwise obscured portion of the selected item and so that an otherwise obscured
portion of an item which is layered below the selected item is revealed through the cut-out

- border.

39.  The method of claim 38 comprising the further step of executing program
code to move the seleéted iterﬁ so that the cut-out border continues to cut out the cut out
items displayed in layers above the selected item and so that the cut-out border continues to
reveal the otherwise obscured portion of the item which is layered below the selected item.

40. Themeﬂ:odofclalm 1 compnsmgtheﬁxrﬂwrstepofexecunng program
code to selectamxtmnsothatany active items remain active.

41. A_metﬁod of displaying items in layers, the method comprising the steps,
performed in a data processing system, of:

executmg first program code to display a plurality of items so that each of the items
is dlsplayed as a different layer with respect to each of. the other items and so that at least
portions of items in lower layers are obscured by items in upper layers; and,
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executing second program code to move an item tq.a layer so that, when the moved
item is at the layer, those items, which are displayed m layers above the moved item and
which woﬁld otherwise obscure a portion of the move;l.item, are cut out in order to expose
the otherwise obscured portion of the moved item and so that an otherwise obscured portion
of an jtem which is layered below the moved item is revealed.

42. The method of claim 41 wherein the step of executing second program
code comprises the steps of (1) creating the moved item, and (ji) moving the moved item to
a layer so that those items, which are displayed in layers above the moved item and which
would otherwise obscure a portion of the moved item, are-cut out in order to expose the
otherwise obscured portion of the moved item and so that an otherwise obscured portion of
an item which is layered below the moved item is revealed.

43, The method of claim 41 wherein the step of executing second program
code to move an item comprises the step of moving an active item.

44, The method of claim 41 wherein the step of executing second program
code to move an item comprises the step of moving an inactive item. '

45, The method of claim 41 wherein the step of executing second program
code to move an item comprises the step of moving the item so that any active items remain
active.

46. The method of claim 41 wherein the step of executing second program
code to move an item to a layer comprises the steps of (i) moving the moved item to a first
location of a first layer so that, when the moved item is at the first location, those items,
which are displayed in layers above the moved item and which would otherwise obscure a
portion of the moved item, are cut out in order to exposethe otherwise obscured portion of
the moved item and so that an otherwise obscured portion of an item which is layered below
the moved item is revealed, and (ii) moving the moved item to a second location so as to
continue to cut out the cut out items displayed in layers above the moved item at the first
location and so as to continue to reveal at least a portion of an item which is layered below
the moved item at the first location until the move of the moved item to the second location

is completed. : - —
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47, The me‘thod of claim 46 wherein the step of executmg second program
codetomoveanltemtoasecond location oompnsesthe step ofmmnngthemoved item to
thesecondlocanonsothat,whenthemovedntﬂms attheseoondlocatxon, those items,
which are displayed in layers above the moved item and which would otherwise obscure a
portion of the moved i xtem, are cut out in order to expose the otherwise obscured portion of
the moved item and so that an otherwise obscured portion of an item which is layered below
the moved item is revenled |

48.  Themethod of claim 41 wherein the step of exccuting secorid program
codetomoveanitemto;alayercompris&sthe steps of(i)'-movingthemovsditmntoaﬁrst
location of a first layer so that, when the moved item is at the first location, those items,
which are dxsplayed in layers above the moved item and which would otherwise obscure a
portion of the moved ltem, are cut out in order to expose the otherwise obscured portion of
the moved item and so that an otherwise obscured portion of an item which is layered below
the moved item is revealed,and(n)movmgthemovedltemtoasecond location so that,
when the moved item is at the second location, those items, which are displayed in layers
above the moved item and which would otherwise obscure a portion of the moved item, are
cut out in order to expose the otherwise obscured portion of tl_le moved item and so that an
otherwise obscured portion of an item which is layered below the mioved item is revealed.

49. The method of clanm 41 whe'reil_nhe step of executing first program code
comprises the step of displaying a plurality of items so that each of the items is displayed as
a different layer with respect to each of the other items, so that at least portions of items in
lower layers are obscured by items _inuppsr layers, and so that one of the items is a note,
mdwherehthesiepoféxmﬁngsecondpmgmmwdemmowanitmncdmpﬁsesthestep
ofmovmgthenotetoalayersoﬂlatthoseltems whlcharedlsplayedmlayers above the

_note and which would othenv:se obscure a portion of the note, are cut out in order to expose

the otherwise obscured poruon of the note and so. that an otherwise obscured portion 6f an
item which is layered below the note is revealed.

50. '-'_I‘he.msthod of claim 49 wherein the step of executing second program
code comprises the steps of (i) creating the note, and (i) moving the note to a layer so that
those items, which are.displayed in layers above the note and which would otherwise
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obscure a portion of thé note, are cut out i Oraer 1o EXPOSe Bie Gtherwise obscured portion
of the note and so that an otherwise obscured portion of an item which is layered below the
note is revealed.

5L Themthodofclaun49wheremﬂnestepofexecuﬂngsecondprogram
code to move the note comprises the stcpofmovmganactwenote _

52. The method of claim 49 wherein the step of executmg second program
code to move the note comprises the stcp of moving an inactive note.

53. The method of claim 49 wherein the step of executing second program
code to move the note comprises the sicp of moving the rote so that any active items remain

-

-active,

54. The method of claim 49 wherein the step of executing second program
code to move the note to a layer comprises the steps of (i) moving the note to a first location
of a first Jayer so that, when the note is at the first location, those items, which are displayed
in layers above the note and which would otherwise obscure a portion of the note; are cut
out in order to expose the otherwise obrcured portion of the note and so that an otherwise
obscured portion of an item which is larered below the note is revealed, and (ii) moving the
note to a second location so as to continue to cut out the cut out items displayed in layers
abovethenoteattheﬁr;tlocaionandsoastocontinut;torevealatl_astaportion of an
item which is layered below the note at the first location until the move of the note to the
second location is completed.

S5.  The method of claim 54 wherein the step of executing second program
code to move the note to a second location comprises the step of moving the note to the
second location so that, when the note is at the second location, those items, which are
displayed in layers above the note and which would otherwise obscure a portion of the note,
are cut out in order to expose the otherwise obscured portion of the note and so that an
otherwise obscured portion of an item which is layered below the note is revealed.

56. The method of claim 49 wherein the step of executing second program
code to move the note to a layer comprises the steps of (i) moving the note to a first location

-
_—
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ofaﬁrstlayersothat, whenthenotels at the first locatlon,thoseltems whlcharedlsplayed
in layers above the note and which would otherwise obscure a portion of the note, are cut
out in order to expose the otherwise obscured portion of the note and so that an otherwise
obscured portion of an item which is layered below the note is revealed, and (i5) moving the
note to a second location so that, when the note is at the second location, those items, which
are displayed in layers above the note and which would otherwise obscure a portion of the
note, are cut out in order to expose the otherwise obscured portion of the note and so that an
otherwise obscured portion of an item which is layered below the note is revealed. -

57. The method of claim 41 wherein the item, which is layered below the
moved item and Wthh has the revealed portion, is accessible.

58. The method of claim 57 wherein the accessible item is accessible by way |
of its revealed portion.

59.  The method of claim 57 wherein the step of executing second program code
comprises the step of displaying a cut-out border around at least a portion of the moved
item, and wherem the revealed portion of the accessible item is accessnble through the cut-
out border.

60. Themethodofclaiinﬂwheieinthestepofexecutingsecdndprogramcode
comprises the step of accessing the revealed portion of the accessible item through the cut-

out border by way of an indicator.

61. The method of claim 59 compnsmgthe further step of executing program

_ code to select the accessible item.

62.  Themethod of claim 61 wherein the step of executing program code to
select the accessible item comprises the step of selecting the acoessible item so that those
items, which are displayed in layers above the selected accessible item and which would
otherwise obécure a portion of the selected accessible 1tem, are cut out in order to expose
the otherwise obscured portion of the selected accessible item. -

. . ed
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63. The method of claim 62 wherein the step of executing program code to
select the accessible item comprises the step of seleq_til'l__g_ the accessible item so as to reveal
an otherwise obscured portion of an item which is layé};d below the selected accessible
item.

64. The method of claxm 41 wherem the step of executing second program
code comprises the step of displaying a cut-out border around the moved item so that those
items, which are displayed in layers above the moved item and which would otherwise
obscure a portion of the moved item, are cut out by the cut-out border in order to expose the
otherwise obscured portion of the moved item and so that an otherwise obscured portion of
an item which is layered below the moved item is revealed through the cut-out border.

65. The method of claim 64 comprising the further step of executing program.
code to move the moved item so that the cut-out border continues to cut out the cut out
items displayed in layers above the moved item and so that the cut-out border continues to
reveal an otherwise obscured portion of an item which is layered below the moved item.

66. A method of displaying items in layers, the method comprising the steps,
performed in a data processing system, of:

executing first program code to display a plurality of items so that each of the items
is displayed as a different layer with respect to each of the other items and so that at least
portions of items in lower layers are obscured by items in: uppe} layers, wherein one of the
items is a note; and,

executmg secondprogmmcodeto selectthe note so that those items, which are
displayed in layers above the note and which would otherwise obscure a portion of the note,
are cut out in order to expose the portion of the note and so that an otherwise obscured
portion of an item which is layered below the note is revealed. S

67. The method of claim 66 wherein the step of executing second program
code comprises the step of creating a cut-out area so as to expose the exposed portion of the
note and so as to reveal an otherwise obscured portion of an item which is layered _l;elow the
note.

—_—
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69. The method of claim 68 wherein the step of attaching a note to an item
revuledthroughﬂlecut-outareacompris&sthcstepofcreatinganewcutoutamsoasto
exposeanotherwnseobscuredpomonoftheattachednoteandsoastorevealanotherw:se
obscured portion of an item which is layered below the attached note.

70. The method of claim 67 wherein the note-is a first note, wherein the item
revealed through the cut-out area of the first note is a second note, and wherein the step of
executing second program code comprises the step of moving the second note.

71. The method of claim 70 wherein the step of moving the second note
comprises the step of attachmg the second note to an item revealed in the cut-out area.

72. The method o.fclaim 71 whereinthestepofexechting second program
code to move the second note to an item revealed in the cut-out area comprises the step of
creating a new cut-out area $o as to expose an otherwise obscured portion of the second
note and so as to reveal an otherwise obscured portibn of an item Which is layered below the
second note. | |

73.  The method of claim 72 wherein the step of executing second program
code to move the second note comprises the step of selecting the second note.

74.  The method of claim 66whei'einthestepofexecuting second program code
compﬁsesthestepofdesignaﬁngﬂlenoteasanotewhichcanonlybeattachedtoa
particular layer. ' : - '

75.  The method of claim 74 wherein the step of designating the note as a note
which can only be attached to a particular layer comprises the step of moving the designated
note so that the designated note is attached to the particulai layer, so that those items, which
are displayed in layers above the designated note and which would otherwise obscure a
portion of the designated note, are cut out in order to expése the portion of the designated

-
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76.  The method of claim 66 wherein the step of executing second program code
comprises the steps of (i) creating the note, and (ii) moving the note to a layer so that those
items, which are displayed in layers above the note and wh:ch would otherwise obscure a
portion of the note, are cut out in order to expose the otherwise obscured portion of the note
and so that an otherwise obscured portion of an item which is layered below the note is
revealed.

77. The method of claim 76 wherein the step of executing second program

code to move the note comprises the step of moving an active note.

78. The method of claim 76 wherein the step of executing second program
code to move the note comprises the step of moving an inactive note.

79.  The method of claim 76 comprising the further step of executing program
code to select an item so that any active items remain active. '

80. The method of claim 66 further comprising the steps of (i) moving the note
to a first Location of a first layer so that, when the note is at the first location, those items,
which are displayed in layers above the note and which would otherwise obscure a portion
of the note, are cut out in order to expose the otherwise obscured portion of the note and so
that an otherwise obscured portion of an item which is layered below the note is revealed,
and (ii) moving the note to a second location so as to continue to cut out the cut out items
displayed in layers above the note at the first location and so as to continue to reveal at least
a portion of an item which is layered below the note at the first location until the move of
the note to the second location is completed.

81. The'method of claim 80 wherein the step of moving the note o a second
location comprises the step of moving the note to the second location so that, when the note
is at the second location, those items, which are displayed in layers above the note and
which would otherwise obscure a portion of the \n{e are cut out in order to expose the
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otherwise obscured portion of ihe note and so that an otherwise obscured portion of an item
which is layered below the note is revealed. . '

82.  The method of claim 66 further comprising the steps of (i) moving the note
to a first location of a first layer so that, when the note is at the first location, those items,
which are displayed in layers above the note and which would otherwise obscure & portion
of the note, are cut out in order to expose the otherwise obscured portion of the note and do

~ that an otherwise obscured portion of an item which is layered below the note is revealed,

and (ii) moving the note to a second location so that, when the note is at the second location,
those items, which are displayed in layers above the note and which would otherwise
obscure a portion of the note, are cut out in order to expose the otherwise obscured portion
of the note and so that an otherwise obscured portion of an item which is Iayered below the
noteisrovealed. | | |

83.  Themethod of claim 66 wherein the item, which is Iayered below the note
and which has the revealed portion, is accessible..

84.  Themethod of claim 83 wherein the accessible item is accessible by way
of its revealed portion.

8s. Thémethodofclaim83whéreinthestépofmcutingsecondpmgmn
code comprises the step of displaying a cut-out border around the note, and wherein the
revealed portion of the accessible item is accessible through the cut-out border.

86. The method of claim 85 wherein the step of executing second program
code comprises the step of accessing the revealed portlon of the accessible item through the
cut-out border by way of an indicator.

87.  The method of claim 85 comprising the further step of executing program
code to select the accessible item. '

83. The method of cléim 87 wherein the step of executing program code to
select the accessible item comprises the step of selecting the accessible item so that those
items, which are displéyed in layers above the selected accessible item and which would
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~ otherwise obscure a portion of the selected accessible ftei;are cutoutin-order to expose

the otherwise obscured portion of the selected accessible item.

89, The method of claim 88 wherein the step of executing program code to
select the accessible item comprises the step of selecting the gccessible item so as to reveal
an otherwise obscured portion of an item which is layered below the selected accessible
item.

90. The method of claim 66 wherein the step of executing second program
code comprises the step of displaying a cut-out border around the note so that those items,
which are displayed in layers above, the note and which ;wonld otherwise obscure a portion
of the note, are cut out by the cut-out border in order to expose the otherwise obscured
portion of the note and so that an otherwise obscured portion of an item which is layered
below the note is revealed through the cutout border.

91. The method of claim 90 comprising the further step of executing program
code to move the note so that the cut-out border continues to cut out the cut out items
displayed in layers above the note and so that the cut-out border continues to reveal the
otherwise obscured portion of the item which is layered below the note.

92.  The method of claim 66 comprising the further step of executing program
code to select an item so that any active items remain active.

93. A method of displaying items in layers, the method comprising the steps,
performed in a data processing system, of:

executing first program code to display a plurality of items so that each of the items
is displayed as a different layer with respect to each of the other items and so that the items
have an order of layering; and,

executing second program code to select one of the items so that those items, which
are displayed in layers above the selected item and which would otherwise obscure a portion
of the selected item, are cut out in order to expose the otherwise obscured portion of the

selected item and so that the order of layering of the items is not changed.
\

Thls Shee

- il



10

15

20

25

v I e
"'ASB::M = c L KM s s

zEPu\‘ EJ ' :_if'!

o4, The method of claun 93 wherein the step of executing second program
code comprises the ,step ofdngnatmg the selécted item as an item which can only be
attached to a particular layer. ' '

9s. . Themethodofclalm 94 wheremthestep ofdwgnatmgtheselectedtm
as amtemwhxchcanonlybeathchedtoapaxtxcularlayercompns&sthestep of moving the
designated item sothatthedwgnated 1tem13amchedtotheparncularlayerandsothat
those items, which are dlsplayed in layers above the desngnated selected item and which
would otherwise obscure a portion of the designated selected item, are cut out in ogder to
expose the otherwise obscured portion of the designated selected item.

96. The:method of claim 93 wherein the step of executing second program code -
to select an item comprises the step of selecting an active item.

97. The method of claim 93 wherein the step of executing second program code
to select an item comprises the step of sélecting an inactive item. '

98.  The method of claim 93 oompnsmg the further step of exécuting program
code to select an item so that any active items remain active.

99, ﬁetﬁethodofclaim%whcreinthesteﬁofexmﬁngsecondpmgmmoode
comprises the steps of (i) creating the selected item, and (i) moving the selected item 1o &
layer so that those items, which are displayed in layers above the selected item and which
would otherwise obscure a porﬁm of the selected item, are cut out in ;n'der to expose the
otherwise obscured portion of the selected item and so that an otherwise obscured portion of
an item which is layered below the selected item is revealed.
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1. A method of displaying items in layers, the
method comprising the steps, performed in a dﬁta processing
system, of:i-’

executing first program code to display a plurali-
ty of items so that each of the items is displayed as a
different layer with reapect to each of the other items and
so that at least portions of ltems in lower layers are

| obacured by items in upper layers, wherein one of the items
is-a note; and,

 executing second program code to select the note

so that those items, which are displayed in layers above the
selected note and which would otherwise obscure a portion of
the selected note, are cut out in'order to expose the other-
wise ocbscured portion of the selacted note and so that an
otherwige obascured porxtion of an item which is layered below

the selected note is revealed.

2. The method of claim 1 wherein the step of
executing second program code comprisag the step of creating
a cut-out area so as to expose the expesed portion of the
selected note and so as to reveal an otherwise cbscured

portion of an item which is layered below the selected note.

3. The method of claim 2 wherein the item re-
vealed through the cut-out area is a first item, and wherein
the step of executing second program code comprises the step
of attaching a second item to the firsc item revealed

through the cut-out area.
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4. The method ot claﬁm 3 wherein the note is a
first note, wherein the second item is a second note, where-
in the step of attachirng the second item to the first item
comprises the steps of (i) attaching the second note to the
first item revealed through the cut-out area and (ii) creat-
ing a new cut-out area $0 as to expose an otherwise obscured
portion of the sacond note and 80 as to reveal an otherwise
obscured portion of an item which is layered below the

second note.

S. The method of claim 2 wherein the step of

executing second program code comprises the step of moving

the item revealed through the cut-out area.

6. The method of claim 5 wherein the item that is
moved is a first item, and wherein the step of moving the
item comprises the step of attaching the first item to a

second item revealed in the cut-out area.

7. The method of claim 6§ whereln the step of
attaching the first item to a second item comprises the step
of creating a new cut-out area 80 as to expose an otherwisge
obscured portion of the first item and so as to reveal an
otherwise obscured portion of an item which is layered below

the first item.

8. The method of claim 5 wherein the step of
~executing second program code to move the item comprises the

step of selecting the item,

-
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9. The method of claim 2 wheréin £he step of - -°,,*

executing second program code comprises the step of attach-

ing the note to the item revealed through the cut-out area.

10. The method of claim 9 wherein the step of
“ attaching the note to the item revealed through the cut-out
area comprises the step of creating a new cut-out area so as
to expose an otherwise obscured portion of the note and so
as to reveal an otherwise obscured portion of an item which

ig layered below the note.

11. The method of claim 2 wherein the selected.
note is a first note, wherein the item revealed through the
cut-out area of the selected note is a second note, and
wherein the step of executing secoﬁd program code comprises

the step of moving the second note.

12. The method of claim 11 wherein the step of
moving the second note comprises the step of attaching the

second rote to an item revealed in the cut-out area.,

13. The method of claim 12 wherein the step of
attaching the second note to an item revealed in the cut-out
area comprises the step of c¢reating a new cut-out area so as
to expose an otherwlse cbscured portion of the second note
and sc as to reveal ar otherwise obscured portion of an item

which is layered below the second note.

14. The method of claim 11 wherein the step of

moving the secopnd note comprises the step of selecting the

gecond note,
I THIS 15 101G 16pmCaMant S
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1S. The method cf claim 1 wherein'tha Step of.' -,.
executing second program code comprises the step of desig-

nating the selected nota as a note which can only be at-

tached to a particular layer.

1s. The method of ¢laim 15 wherein the step of
designating the selected note as a note which can only be
attached to a particular layer comprises the step of moving
the designated note 8o that the designated note is attached
to the particular layer, so that the designated note cuts
through these items which are displayed in layers above the
designated note and which would otherwise obscure the desgig-
nated note in order to expose at least a portion of the
designaced note, and so that an otherwise obscured portion
of an item which is layerad below the designated note is re-

vealed.

17. The methed of claim 1 wherein the step of
executing second program code comprises the steps of (1)
creating the selécted note, and (ii) moving the selected
note to a layer so that those items, which are disgplayed in
layers above the selected note and which would otherwise
obacure a portion of the selected note, are cut out in order
to expose the otherwise cbacured portion of the selected
note and so that an otherwise cbscured portion of an item

which is layered below the selected note is revealed.

18. The method of claim 17 wherein the step of
moving the aelected note compriseé the step of moving an

active note. y
e Thie is the replacement sheet
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19. The method Of claim i7 wherein the step o *°
moving the selected note comprises the step of moving an

—_——

inactive note. -

- R O
20. The method of claim 17 comprising the further

step of exécuting pregram code to select the selected note

80 that any active items remain active.

21. The method of c¢laim 1 further comprising the
stepe of (i) moving the selected note to a first locatipn 80
that those items, which are displayed in layers above the
selected note at its firat location and which would other:
wise obscure a portion of the selected note, are cut ocut in
order to expose the otherwise obscured portion of the se-
lected note and so that an otherwise obscured portion of an
item which is layered below the selected note is revealed,
and (ii) moving the selected note to a second location so as
to continue to cut out the cut out items displayed in layers
above the selected note at the first location and so as to
continue to reveal at least a portion of an item which is
layered below the selacted note at the first location until
the move of the selected note to the second location is

completed.

22, The method of claim 21 wherein the step of
moving the selected note to a second location comprises the
step of moving the selected note to the second location so
that those items, which are displayed in layers above the
selected note at its second location and which would other-

-

wise obscure a portion of the selected note, are cut out in
This is the replacement sheet AMENDED SHEET



- -

ST T

~
+
Y *
R

order to expoge the otherwfse ébsétfea portion of the se-° o
lected note and so that an othérwise obscured portion of an;

item which is layered balow the selected note ig revealed.

23 The method of claim 1 further comprising the
- steps of (i) moving the selected note to a first locatiom so
that those items, which are displayed in layers above the
selected note at its first location and which would other-
wise cbscure a portion of the selected note, are cut out in
order to expose the otherwise cbscured portion of the se-
lected note and so that an otherwise cbscured portion of an
item which is layered below the selected note is revealed,
and (1i) moving the selected note to a second location so
that those items, which are displayed in layers above the
gselected note at its second location and which would other-
wise obsgcure a portion of the selected_note, are cut out in
order to expose the otherwise obscured portion of the se-
lected note and so that an otherwise obscured portion of an

item which is layered below the selected note is revealed.

24, The method of claim 1 wherein the item, which

is layered below the selected note and which has the re-

vealed pottion, is accessible.

25. The method of claim 24 wherein the accessible

item is accessible by way of its revealed portion.

26. The method of claim 24 wherein the step of

-

executing second program code comprises the step of display-
ing a cut-out border around the selected note, and wherein

the revealed portion of the accessible item is accessible
through the cut-out border.
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executing second program code comprises the step of access-
ing the revealed portion of the accessible item through the
cut-out border by way of an indicator.

28. The method of claim 26 comprising the further

step of executing program code to seléct the accessible
item.

29. The method of claim 28 wherein the step of
exacuting program code to select the accessible item com-
prises the step of selecting the accessible item so that
those items, which are d;splayed in layers above the selQE:-
ed accessible item and wﬁich would otherwise obscure a
portion of the selected accessible item, are cut out in
order to expose the otherwise obscured portion of the se-

lected accessible item.

30. The method of claim 29 wherein the step of
executing program code to select the accessible item com-
priges the atep of selecting the accessgible item so as to

| reveal an otherwise obscured portion of an item which is

layered below the selected accessible item.

31. The method of claim 1 wherein the item, which
is layered below the selected note and which has the re-

, Vvealed portion, is a note and is accessible.

32. The mgthod of claim 31 wherein the accessible

note is accessible by way of lts revealed portion.

>
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33, The method 'of #laim 4l.vHereln 'tha step ot *°

executing second prcgram'coda comprises the step of display-
ing a cut-out border around the selected note, and wherein
the revealed portion of the accessible note is accessible

|

through the cut-out border.

34. The method of claim 33 wherein the step of
executing second program code comprises the step of access-
ing the revealed portion of the accessgible note through the

cut-out border by way of an indicator.

35. The method of claim 33 comprising the further
step of executing program code to select the accessible

note.

36. The method of claim 35 wherein the step of
executing program code to select the accessible note com-
prises the step of selecting the accesaible note so that
those items, which are displayed in layers above the select-
ed accessible note and which would otherwise obscure a
portion of the selected accessible note, are cut out in
order to expose the portion of the selected accessible note
and so that an otherwise obscured portion of an item which

is layered below the selected accessible note is revealed.

37. The method of claim 36 wherein the step of
executing program code to select the accessible note com-
prises the step of gelecting the accessible note so as to

reveal an otherwisse obscured portion of an item which is

layered below the selected accessible note,

\
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38. The method oOf claim 1 whefdingéheﬁﬁeep ai: 3:
executing second program.céde;bomp:isecvéhe ktép;;t dispih}%’
ing a cut-out border arcund the selected note so that those
items, which are displayed in layers abové the selected note
and which would otherwise obscure a portion of the selected
note, are cut out by the cut-out border in order to expose
the otherwise obscured portion of the selected note and so
that an otherwise obscured portion of an item which is

layered below the selected note is revealed through the cut-

out border.

39. The metho@ of claim 38 comprising the further
step of executing prograﬁ code to move the selected note So
that the cut-out border continues to cut out the cut out
items displayed in layers above the selected note and so
that the cut-out border continues to reveal the otherwise
obscured portion of the item which is layered below the

saelected note.

40. An article of manufacture comprising:

a camputer readable storage medium; and,

program code stored on the computer readable
storage medium, wherein the program code is arranged so
that, when the program code 1ls executed by a computer, (i) a
note is selected, and (ii) items, which are displayed in
layers above the selected note and which would otherwise
obgcure a portion of the selected note, are cut out in order
to expose the otherwise obgcured portion of the selected
note'and 80 that an otherwise obscured portion of an item

-

which is layered below the selected note is revealed.

——

—————
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41. The article of manufacture of claim 40 where-
in program code is arranged to create a cut-out area so as
to expose the otherwise obscured portion of the selected
note and s¢ as to veveal the otherwise obscured portion of

an item which is layered below the selected note,

42. The article of manufacture of claim 41 where-
in the selected note is a first note, and wherein the pro-
gram code is arranged to attach a second note to the re-

vealed item through the cut-out area.

43. The article of manufacture of c¢laim 42 thQe-
in the program code is arranged to create a new cut-ocut area
S0 as to expose an otherwise obscured portion of the second
note and so as to reveal an otherwise cbscured portion of an

item which is layered below the second note.

44. The article of manufacture of claim 41 where-
in the seiected note is a first note, wherein the item
revealed through the cut-out area is a second note, and
wherein the program code is arranged to move the second

note.

45. The article of manufacture of claim 44 where-
in the program code is arranged to attach the second note to

an item revealed in the cuﬁ-out area.

\
Tias is the rep%aoemom sheo

AN
Date: 0o

AMENDED SHEET



--#-— - Yy

. . b ‘ ~ 2
. .« . 1 <, b3 ] 5 vYe s

] A I ’

46. The artlcle of manuﬁacrufe oﬁ claim.45 where~
in the program code is arranged to create a new cut-out area
so as to expose an otherwise obscured portion of the second
note and 8o as to reveal an otherwise obscured portion of an

_ item which is layered below the second note.

47. The article of manufacture of claim 40 where-
in the program code is arranged to designate the selected
note as an item which c¢an only be attached to a particular

layer.

48. The article of manufacture of claim 47 where-
in the program code is arranged to move the designated
selected note so that the designated selected note is at-
tached to the particular layer, so that the degignated
selected note cuts through those items which are displayed
in layers above the designated selected note and which would
otherwise obscure the designated selected note in order to
expose at least a portion of the designated selected note,
and so that an otherwise cbscured portion of an item which

is layered below the designated selected note is ravealed.

49. The article of manufacture of claim 40 where-
in the program code is arranged (i) to create the selected
- note, and {ii) to move the selected note to a layer so that
those items, which are displayed in layers above the select-
ed note and which would otherwise obscure a portion of the
selected note, are cut out in order to expose the otherwise

obacured portion of the selected note and so that an other-

wise obscured portion of an item which is layered below the
_selected note is revealed.
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50. The article of:manufaéturé of-ciaém 40 where-
in the program code is arrangéd (1) to move the selected
note to a first location of a first layer.so that those
items, ﬁhicﬂ{are displayed in layers above the selected note
at its first location and which would otherwise obscure a
portion of the selected note, are cut out in order to expose
the otherwise obscured portion of the selected note and so
that an otherwise obscured portion of an item which is
layered below the selected note is revealed, and (ii) to
move the selected note to a second location so as to contin-
ue to cut out the cut out itemg displayed in layers above
the selected note at the first location and so as to com--
tinue to reveal at least a portion of the item which is
layered below the selected note at the first location until
the move of the selected note to the second location is

completed.

51. The article of manufacture of claim 50 where-
in the program code is arranged to move the selected note to
the second location so that those items, which are displayed
in layers above the selected note at its second location and
which would otherwise obscuxre a portion of the selected.
note, are cut out in order to expose the otherwise cbscured
portion of the selected note and gso that an otherwise ob-
scure& portion of an item which is layered below the select-

ed note is revealed.

AR
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52. The article of‘manutaétﬁre of claim 40 whers:
in the program code is arranged (i) to move the selected
note to a first location of a first layer so that those
items, which are displayed in layers above the selected note
at its first location and which would otherwise obscure a
portion of the selected note, are cut ‘out in order to exposa
the otherwise obscured portion of the selected note and so
that an otherwise cbscured portion of an item which is
layered below the selected note is revealed, and (ii) to
move the selected note to a second location so that those
items, which are displayed in layers above the selected note
at its second location and which would otherwise obacure ;
portion of the selected note, are cut out in order to expose
the otherwise obscured portion of. the selected note and so
that an otherwise obscured portion of an item which is

layered below the selected note is revealed.

53. The article of manufacture of claim 40 where-
in the program code is arranged so that the item, which is
layered below thé selected note and which has the revealed

portion, is accessible.

54. The article of manufacture of claim 53 where-
in the program code is arranged so that the accessible item

is accessible by way of its revealed portion.

55. The article of manufacture of claim 53 where-
in the program code is arranged to display a cut-out border -
around the selected note so that the revealed portion of the

accessible iten is accessible through the cut-out border.
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56. The article oL mamifacniure of claim 55 whexe-
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in the accessible item is a ndte, and whérein the program
code is arranged to select the accessible note sc that those
items, which are displayed in layers above the selected
accessible pote and which would otherwise obscure a portion
~ of the selected accessible note, are cut ocut in order to
expose the otherwise obscured portion of the selected acces-
sible note and so that an otherwise obscured portion of an
item which is layeréd below the selected accessible note is

revealed.

57. The article of manufacture of claim 40 where
in the program code is arranged to display a cut-out bordér
around the selected note so that those items, which are
displayed in layers above the selected note and which would
otherwise obscure a portion of the selected note, are cut
out by the cut-out border in order to expose the otherwise
obscured portion of the selected note and so that an other-
wise obscured portion of an item which is layered below the

selected note is revealed through the cut-out border.

58. The article of manufacture of claim 57 where- -
in the program code is arranged to move the selected note so
that the cut-out border continues to cut out the cut out
items displayed in layers above the selected note and so
that the cut-out border continues to reveal the otherwise
obscured portion of the item which is layered below the

selected note. I

(A
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59. The article of manufactur_ of claim 40 wher;-
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in the program code is arranged tc moves thenseleobedsnnte so '--;
ag to contiaue to cut out the cut out items displayed in

layers above the selected note and so as ﬁo continue to

reveal at least a portion of the item which is layered below

the selected note until the move of the gelected note is

completed.

60. A method of displaying items in layers, the
method comprising the steps, performed in a data processing
gsystem, of:

executing firs: program code to display a plurali-
ty of items so that each of the items is displayed as a
different layer with respect to each of the other items angd
so that the items have an order of layering, wherein one of
the items is a note; and,

executing second program code to gelect the
note g0 that those itemsa, which are displayed in layers
above the selected note and which would otherwise obscure a
portion of the selected note, are cut out in order to expose
the otherwise obscured portion of the selected note and so

that the order of layering of the items is not changed.

61. The method of claim 60 wherein the step of
executing second program code comprises the step of desig-
nating the selected note as an item which can only be at-

tached to a particular layer.
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62. The method of c_aim 61 wherain the step of + .3
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designating the selected note as an item whmch can only be e
attached to a particular layer comprises the step of moving
the designated note so that the designated selected note is
attached ta_the particular layer and so that those items,
which are displayed in layers above the designated selected
note and which would otherwise obscuré a portion of the
designated selected note, are cut ocut in order to expose the

otherwise obscured portion of the designated selected note.

63. The method of claim 60 wherein the step of
executing second program code comprises the steps of (i)
creating the selected note, and (il) moving the selected —
note to a layer so that those items, which are displayed in
layers above the selected note and which would otherwise
obscure a portion of the selected note, are cut out in order
to expose the otherwise cbscured portion of the selected
note and so that an otherwise‘obscured portion of an item

which is layered below the selected note is revealed.

64. The method of claim 60 further comprising the
steps of (i) moving the selected note to a first location so
that those ltems, which are displayed in layers above the
selected note at its first location and which would other-
wise obscure a portion of the selected note, are cut out in
order to expose the otherwise obscured portion of the se-
lected note and so that an otherwise obscufed portion of an
item which is layered below the selected ndte is revealed,
and (ii) moving the selected note to a second location so as-

to continue to cut out the cut out items displayed in layers

above the gelected note at the first location and so as to
——
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continue to reveal at least alportioﬁ Oof an 1ceﬁ:ﬁhibh 18 oo e
layered below the selected note at the first location until
the move of the selected note to the secénd location is
completed.

65. An article of manufacture comprising;

a computer readable storage medium; and,

program code stored on the computer readable
storage medium, wherein the program code is arranged so
that, when the program céde is executed by a computer, (i) a
note is selected, and (ii) items, which are displayed in
layexrs above the selected note and which would otherwise
obscure a portion of the selected nots, are cut out in order
to expose the otherwise obscured portion of the selected
note, and (iii) upon selecting the note, the order of layer-

ing of the items is not changed.

66. The article of manufacture of claim 65 where-
in the selected note is at a first location, and wherein the
program code ig arranged (i} to cut out layers, which are
above the selected note at its first location and which
would otherwise obgcure a portion of the selected note, in
order to expose the otherwise obscured portion of the se-
lected note, and to reveal an otherwise obscured portion of
an item which is layered below the selected note, and (ii)
to move the selected note to a second location so as to
continue to cut out the c¢ut out items displayed in layers
above the selected note at the first location and so as to
continue to reveal at least alportion of an item which is

layered below the selected note at the first location until
Sy .
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the move of the selected note to the second location is

completed.

67. The article of manufacture of claim 65 where-
in the program code is arranged to digplay a cut-out border

around the gelected note.

68. The article of manufacture of claim 67
wherein the selected note is at a first location, and where-
in the program code is arranged (i) to cut out layers, which
are above the selected note at its first location and which
would otherwise cbscure a portion of the selected note, in
order to expose the otherwise obscured portion of the se-
lected note, and to reveal an otherwise obscured portion of
an item which 1s layered below the selected note, and (ii)
to move the selected note to a second location so as to
continue to cut out the cut out items displayed in layers
above the selected note at the first location and so as to
continue to reveal at least a portion of an item which is
layered below the selected note at the first location until
the move of the selected note to the second location is

completed.

69. The article of manufacture of claim 65 where-
in the program code is arranged to move the selected note so
as to continue to cut out the cut out items displayed in
layers above the selected note and so as to continue to
reveal at least a portion oﬂ:agfi%quwhich is layered below ]
the selected mote until the ‘move éf the selected note is

completed.
Thie is the replacement sheet AMENDED SHEET
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(57) Abstract

In the present invention, program code is executed in a data processing system in order to display a plurality of items so that each
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provided around the selected item so that an item layered below the selected item is revealed.
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CA Canada

CF Central African Republic
CG Congo

CH Switzerland

CI  Cbe d'Ivoire
CM Cameroon

CN China

(o] Czechoslovakia
cz Czech Republic
DE Germany

DK Denmark

ES Spain

F1  Finland

FR France

GA Gabon

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT oa the front pages of pamphlets publishing international

GB
GE
GN
GR

United Kingdom
Georgia

Guinea

Greece

Hungary

Treland

Ttaly

Japen

Kenya

Kyrgystan
Democratic People’s Republic
of Korea

Republic of Korea
Kazakhstan
Liechtenstein

Sri Lanka
Luxembourg
Latvia :
Monaco

" Republic of Moldova

Madagascar

‘Mali -

Mongolia

SE55I2409RREREINEZEALE

Mauritania
Malawi
Niger
Netherlands

9611360-7




