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This invention refates to computer graphical user interfaces. More specifically,
the invention relates (o a graphical user interface (GUI) allowing users to con-

solidate and move icons displayed on a computer screen.

BACKGROUND OF THE INVENTION

Graphical user interfaces (GUIs) provide ways for users of computers and
other devices Lo effectively communicate with the computer. In GUIs, available
applications and data scts arc often represented by .icons comprising small
graphical representations which can be sclected by a user and moved on the
screen. The sclection of icons often takes the place of typing in a command using
a keyboard in order to initiatc a program. In gencral, icons are tiny on-screen
symbols that simplify functions like the access (o a program, command, or data

file. Icons are usually activated or selected by moving a mouse-controlled cursor

onto the icon and pressing a mouse button,

GUIs include graphical images on computer monitors and often consist of
both icons and windows. (GUIs may also reside on the screens of televisions,
kiosks, and automatic teller machines (ATMs).) A computer window is a portion
ol the graphical image that appears on (he monitor and is dedicated (o some

specific purpose. Windows allow the user to treat the graphicatl images on the



ot her devices to effectively comunicate with the conputer. In GUJs,

avail able applications and data sets are often represented by icons
conprising small graphical representations which can be selected by a
user and noved on the screen. The selection of icons often takes the place
of typing in a conmand using a keyboard in order to initiate a program In
general, icons are tiny on-screen synbols that sinplify functions |ike the
access to amprtognamitaditmadiesktlopdabarce firloais filcoosn acreaimsopdi yinadtineat ed
or selected by noving a nouse-controlled cursor onto the icon and pressing
a nouse butusbh. The uscoor’ cppypldee grapihineal andagedone! cbdpitdeWsoni t ors and
often consist of both icons and w ndows. (GUIs may al so reside on the
screens of televisions, kiosks, and automatic teller machines (ATMs).) A
conputer wndow is a portion of the graphical inmage that appears on the
moni tor and irs adegigcan@drdp GUTE ic@Petid taleddell pagemovil ndomaaglch dwoit he user

to treat the graphical imges on the
achicve a desired effect. For cxample, an icon representing a computer file stored
on disk may be dragged over an icon conlaining an image of a printer in order
to print the file, or dragged over an icon of a trash can to delete the file. A {ypical

user’s screcn contains many icons.

As graphical user interfaces (GUIS) become both more common and more
complex, the necd to effectively manage and manipulate graph-ical clements
(icons) within the user interface becomes greater. Desktop and folder clements
within a GUI typically contain many icons, which can be sorted based on name,
creation date, or other fixed attributes. However, thi.lﬁ sorting ability docs not
make it casy or even possible for the user to group or organize icons as desired,

if the desired grouping falls outside of onc of the sorl options.

OBIECTS OF THE INVENTION

An object of this invention is an improved system and method for managing,
manipulating, organizing, classilving. and. or accessing icons and/or windows on

a computer system.



2. conputer nonitor |ike a desktop where various files can remain open
simul tane- ously. The user can control the size, shape, and position of

t he wi ndows. In a drag-and-drop GUJ, icons are selected and noved to
a target icon to achieve a desired effect. For exanple, an icon
representing a conputer file stored orgdisk my be dragged over an icon
containing an image of a printer in order to print the file, or dragged

over an i SUMMARYSOENE qNVt@N'm;()fNI e. A typical wuser's screen

cont ai ns many icons. As graphical user interfaces (GJ s) becone both
nore comon anrd nore conplex, the need to effectively manage and
mani pul ate graphical elenents (icons) within the user interface becones

greater. Dei@\ﬁ% .\a%tdmflf?caqj%rqcﬁhﬁgﬁmzé (GU1 md&@n1c';‘|4||pﬁl¥§:'a%?(lnll|¥ GR f@' %many

i cons, which ca sorted based on nane creation or ot i xed
attribute anizEOWRMEF arfdige i8ORS IbYGci@Biihg tisdae o MRbins rmhﬂumq)eaiy Q;rtheven

possi bl e for the user to group or organize icons as desired,
common characteristics andjor relationships. Using “sticky sites,” two or more
icons hind (stick) to onc another when they arc within a threshold distance of onc
another. Once bound together, all the icons in the cluster move together as a
single graphical object. lcon sticky sites may be on icons, windows, or other
graphical objects. A visual indication of binding can be given. The icons also

may be unbound, c.g., by pointing to an unbinding (desticking) icon or by using

button sequence on a mouse or keyboard.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of onc preferred system embodiment of the present

invention.
Figure 2 is a drawing of a GUI displaying initiator icons and target icons.

Figure 3 is a drawing of a system with GUs displaving alternative arrangements

of icons.

Figure 4 is a drawing of a system with GUlIs displaving alternative arrangements

of icons and windows,



i f the desired grouping falls outside of one of the sort options.

OBJECTS OF THE | NVENTI ON An object of this invention is an inproved
system and net hod for managi ng. rmani pul ati ng, organi zing, classifying and
or accessing icons and/or w ndows on a conputer system

3  SUMVARY OF THE | NVENTI ON Usi ng 4 graphi cal user interface (GQU),
users mani pul ate, rou ssify, or- ?nl ze and/ ol' arrange i cons by
creating (ff'b‘é'tce? ds fdrfx H;&()qup{%%)vnhe(}@ s d{§pfaying alternative arrangements

of icons and windows. !

[Figure 6 is a flow chart showing the steps of one preferred method of site binding

of the present invention.

Figure 7 is a block diagram of a data structurc that defines connectivity of icons.

Figurc 8 is a block diagram of a data structure that defines positions of sticky

sites on graphical objects such as icons.

Figure 9 is a flow chart showing the steps of one preferred method for moving

icons in a cluster or group of the present invention.

Figure 10 is a flow chart showing the steps of onc preferred method for unsticking

icons.

DETAILED DESCRIPTION OF THE INVENTION

This invention permits users Lo use graphical abjects, c.g., icons and windows,
using sticky binding sites. A slicky binding sile is a location on a graphical object
to which other graphical objects on a GUIT are attached. These graphical objects
can be represented on the GUI by onc or more GUT objects 161 that include:
icons 161 wilth static or animated graphics, text. multimedia presentations, and

windows displaving TV broadcasts. GUI objects 161 could also include three



common characteristics and/or relationships. Using "sticky sites,” two or
nore icons bind (stick) to one another when they are within a threshold

di stance of one another. Once bound together, all the icons in the cluster
nove together as a single graphical object. Ilcon sticky sites may be on
i cons, windows, or other graphical objects. A visual indication of

blndlng can, be given. The icons also may be unbound, e.g by pointing to
an unbi nd.%@wéwﬂdmaﬁ@ foe sRa@PIG s wgd iButiFga S‘é“cﬁk&%r@@é‘“&ﬁ“&"‘nolﬂsé or
keyboar d.
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arrangenengs;; of icons.

The prescent invention is capable of running on any gencral purpose compuicr
system or computer controlled GUI (e.g. a television or virtual reality system),
including GUIs that have the ability to present multimedia andjor virtual reality
information. Onc preferred embodiment is schematically represented in a block
diagram in Figure 1. A compulter system 100 comprises a central processing unit
(CPU) 110, memory storage device 120, onc or morc monitors or graphical
interfaccs 130, and sclection device 140 such as a mouse or specch recognition
syste.m 178. In one embodiment, a IBM RISC SYSTEM/6000 100 compriscs a
centtal processing unit (CPU) 110, memory storage device 120, onc or more
monitors 130, and a mouse 140. The mousc 140 may bc used to sclect GUI ob-
jects 161, like icons 161. (Note that icons 161 include target icons 262 and initi-
ator icons 160 described below.) On an IBM RISC System/6000 multiple
monitors 136 can be controlled by multiple monitor adaptor cards [15 such as (he
IBM RISC System/6000 Color Graphics Display Adaptor. The computer system
100 may also have audio input/output capability 170. An ActionMedia Il Dis-
play Adapter i75 (described in the IBM ActionMecedia 11 Technical Refercence)

can be used for audio/videa playback 170.

This adaptor 175 may also be used (o display TV broadcasts/signals 190, c.g.
“picture-in-picture” of TV broadcasts, and other full motion video and sound

audio/visual on the monitors 130.



Figure 4 is a drawing of a systemwith GUs displaying alternative
arrangenents of icons and w ndows.

4 Figure 5is a drawing of a systemwi th GUJIs displaying alternative
arrangenents of icons and w ndows. Figure 6 is a flow chart show ng the
steps of one preferred nethod of site b{;ndi ng O the present invention.
Figure 7 is a block diagram of a data structure that defines connectivity
of icons. In addition, speech synthesis ar speech recognition 178 may be provided.

- Speech recognition may take place using a IBM VoiceType Dictation Adapter.

In an alternative embodiment, the CPU 110 can be connected 112 via a net-
work adaptor 177 to connect the system 100 to the network 111. Network
adaptors 177 arc well known. Three examples 177 include token ring adaptors,
cthernet adap.lors, and modems. The system [0 can be connected to other target

monitors 130 through a client/server network (or LAN 111).

Systems that can be used to display graphical images, like icons and windows,

are well known.

GUIs can be used to control any apparatus having a monitor. In the ficld of
television (TV), channel selection can be performed by selecting an icon consisting

of the animated vidco broadcast on a given channcl frequency.

Figure 2 is a block diagram of a GUI 230 with icons 161 (sec Figure 1) in-
cluding target icons 262 (optional) and initiator icons 260. The target and initi-
ator icons contain graphical indicators 270 of sticky sites 271, The user uscs a
sclection device (mousc) 140 (o select an initiator icon 260 and drags 265 the ini-
tiator icon to target icons 262. 1l the initiator icon’s sticky site 270 is clase (wilhin
a threshold distance 280) (0 a target icon’s sticky site 290, then the two icons are
bound (stuck) 295 together and may be moved a< a <ingle unit (i.c.. a single

graphical object/image) using the mouse.

“Closeness” is determined by computing the distances {rom the sticky sites on the

selected icon (o all other sticky sites on the GUILL 1 the distance is smaller than



Figure 8 is a block diagram of a data structure that defines positions of

sticky sites on graphical objects such as icons. Figure 9 is a flow
chart showi ng the steps of one preferred nethod for noving icons in a
cluster or group of the present invention. Figure 10 is a flow chart

showi ng the steps of one preferred nmethod for unsticking icons.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 7 This invention permts users to

use graphi ' I 0 ' yThM B ' i.ndi. ites.
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represented on the GUI by one or nore GU objects 161 that include:
onc preferred embodiment, the sticky sites. 270 are graphically depicted by a
jigsaw puzzle like feature 296 or other figure such as a semicircle 297 so that when
the sites arc bound, there is a graphical indication 297 of the binding to thc user.
For example, the semicircle 297 may join to form a circle 298 which becomes
filled in or changes color 299. Once bound 295, the icons may be moved together
298 as a singlc unit (i.e., a singlc graphical object/imagc), c.g. by using a pointing

dcevice, such as the mousc 140.

Figurc 3 shows additional arrangements of icons which may bind to onc an-
other as a single unit. For example, they may form a zig-zag cluster 310, a block

cluster 342, or a closed bounding region 320.

Once bound 295, an icon may be selected 330 and removed 340 from a cluster
of icons, c.g. 342. A cluster (or gmuh) of icons consists of (wo or more icons that
are bound and behave as a single unit. Removal of an icon may be accomplished
by any of a plurality of mcans, lor example by sclecting the icon with a mouse-
driven cursor 345 while pressing a particular mousc button 346 or keyboard
button 347. The removal process may be under password contral, that is, it may
not take placc without proper verification by the user. Verification may cnﬁsisl
of"typing a password using keyboard button(s) 347 or by any of a plurality of
means. A de-sticking icon 350 may also be used to accomplish this task. For
example, the user may select the de-sticking icon 350 with the cursor 360 and

then select 330 the icon to be unstuck (i.c. removed 340y from the cluster 342.



lcons 161 with static or anim ated graphics, text, nmultinedia
presentations, and w ndows diplaying TV broadcasts. GU objects 161
could al so include three di mrensi onal images, for exanple, those
used in virtual reality applications. In a preferred enbodi nent, an icon
may be dragged to another icon so that Both icons stick to one another and
are treated as a single graphical object and/or functional wunit. The
present i rN@lmthehMf@ndapamrewotnmnmmg dua ganyhlgehleutlaqatrpmqf@éléktmm)m(ér
system or c ut er controlled QU (e.g, a.television or virtual ality
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conpri ses n?a§;el§'é t%'rcé%ﬂﬁ&?s%ﬂﬂ HBJetcts 380 in a virtual reality or other three-

dimensional GUI.

Figure 4 shows additional arrangements of icons which may bind, with par-
ticular attention to icons interacting with windows. For example, the icons may
bind to sticky sites 410 on a window 420. Sticky sites 430 may also reside in the
interior of windows and be initially unattached to icons. These sitcs arc hence-
forth referred 1o as “naked sites”.  Icons and windows may stick at thesc sites

440.

FFigure 5 shows additional arrangements of icons and sticky sites. For ecxam-
ple, the sticky sites 510 may form a convenicent sticky boundary, e.g. a border, of
the entire display 520 (sometimes known as a “root window” for X-windows us-

crs.)

Also, various graphical objects 530 which arc ncither icons nor windows may
conlain sticky siles 531 to which icons may bind. This scrves as a convenient
“velero storage rack” 530 for icons. The starage rack 530 might dcfine specific
att-r.ihutcs and/or relations that the stuck icons have in common and/or act as a
way to organized/classify the icons stuck to the rack 520, As described in Figure
3, removal from the storage rack 530 mayv take place using a mouse 140, oy de-

sticking icon 350, and be under password control.



(CPU) 110, menory storage device 120, one or nore nonitors or graphical
interfaces 130, and sel ection device 140 such as a nouse or speech
recognition system 178. In one enbodinment, a IBM RI SC SYSTEM 6000 100
conprises a ccntral processing unit (CPU 110, nenory storage device 120,
one or nore nonitors 130, and a nouse 0 The nouse 140 may be used to
select GQU ob- jects 161, like icons 1 s(Note that icons 161 include
target icons Dt Hid Ciﬂlhlll@Mtlwaﬁél‘i()lln@m@%ﬁ@ dedlctol radatssheinb y dragging SFGBM
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pivoting graphical objects are well known to CADAM users.

Figure 6 is a flow chart showing the steps 600 performed for a preferred ver-

sion of binding icons executed by system 100.

In step 610, a program checks if an initiator icon 260 is sclected. The selected
icon 260 may be selected by any sclection method: c.g., pointing and clicking or
by an application program. If the icon is moved 620, its new location is deter-
mincd 630. If the icon’s stick sitc is ncar 640 another icon’s, winclow'sim' “velcro
storage rack’s”sticky site, than a visual indication of bmdmg is presenicd 650 and

the icons arc now bound.

As stated ili the description for TFigure 2, the sticky sites 270 may be graphically
depicted by a jigsaw puzzie like feature 296 or other figure such as a semicircle
297 so that when the sites arc bound, there is a graphical (visual) indication of
the binding to the user. For example, the semicircle 297 may join to form a circle

298 which becomes filled in or changes color 299.

As mentioned for Figure 3. "necarness” or “closeness” is delermined 640 by com-
puting the distances from the sticky sites on the sclected icon (o all other sticky

sites on the GUH.



In addition. speech synthesis or speech recognition 178 may be provi ded.
Speech recognition may take place using a IBM Voi ceType Dictation Adapter.
In an alternative enbodi nent, the CPU 110 can be connected 112 via a net-
wor k adaptor 177 to connect the system 100 to the network 111. Network
adaptors 177 are well known. Three exanHPes 177 include token ring

o hor (e SRCH R B O AL ARARED o ol B BRI CidR A GH, BeFERARE

to other target T Rt ou server 111).
Syst ens tw,msaa bﬁupéﬁﬂnm i a7y 96 @w@aﬁﬁtmar{@@@fsquak'yks%'pgﬂé (292
w ndows, are wel
arc the coordmates of sticky site 2, then the distance is d = sqrt ((x2-x1)**2 +
(v2-y1)**2). This formula may be extended to include additional variables for

higher dimensional spaces, such as in a virtual rcality or three- dimensional en-

vironment.

A conncctivity table on disk is updated 660 if the icon has become stuck. This
table is described in the description for Figure 7, and the table contains infor-

mation on which icons are connected to each other.

Figure 7 is a block diagram of one typical preferred data structure 700 that is
uscd to contain alphanumerical names 710 for cach icon containing binding sites.
This examplc data file 700 contains information spcciflying which icons are bound
(connected) 295 to one another. This is useful information, for example, when the
system moves entire clusters of icons as a group when a single icon in the cluster
is sclected (see Figure 9). For example, icon names 710 may be listed as the first
entry ol cac.h' row and column. Within the table 700, values at the interscction
of the row and column representing icon names 710 indicate if the respective
icons named arc connected or not, c.g.: 1's indicate conncctivity, 0's indicatc no
connectivity. For example, row | indicates that icon [ is connected (o icons 4 and
S (and to itsell). Software mcthads for scanning tables such as this are well
known to those skilled in the art. In cases of "naked sites” a naked sitc name may

be used in the table.

FFigure R is a block diagram of one typical preferred data structure 00 that

contirins information on the location of all sticky sites 331 and the icons. win-



GQUl's can be used to control any apparatus having a nonitor. In the field of
television (TV), channel selection can be perfornmed by selecting an icon
consisting of the animated video broadcast on a given channel frequency.
Figure 2 is a block diagramof a GJ 230 with icons 161 (see Figure 1) in-
cluding target icons 262 (optional) and Ihitiator icons 260. The target and
Initi- ator icons contain graphical indicators 270 of ?tICk sites 271.

The user uS'@SVSaOf ¥8|cEe 15988 dork®) dosuiye) lll%O*‘t"‘o“%‘é’F@é‘f‘ arF‘l'n‘P“t“l“él?ISr“l“con
260 and drgg 5 t he ini ti.ator ic g(etr s -

i t at or ‘é'i“?‘dk‘?y Seve apignt Baieddaq ot Te ERRBsroRE bl %Wé%mZBO)

to a targe g % K%Sl teog%QC ddhen, 40*}%1,{,}4‘%’.11339[1? qﬁ{lgd aQ%“Q?OQSf{“ A

295 togeth Je4R singl e"un gra
obj ect/i magg) 4 Jt@% ﬁncc (111?1995:?11%@ I 4 Sodlelifs i ﬂ?ﬂ/ F)é/ 1998&?‘1'[ i ng

t he di stances rom ta;e Stl cky sites on selected icon to all other
sticky sites on the GQUJ . If the distance is smaller than

In the example block diagram in Figure &, linc 1 contains the icon name 810 fol-
lowed by four (x,y) pairs which may specify the locations of four different sticky
sites on icon “1”. Similarly, linc 2 contains an icon namc 810 followecd by four
(X,y) pairs which may specify the locations of four different sticky sites on icon
“2”. In these examples, cach record thercfore contains the icon name followed by
(x,y) coordinates of all stick sites on that icon. Similarly, the same record could
be usced for windows and storage racks where the name R10 references windows
and storage racks. Additional coordinates may be used in three-dimensional or
virtual reality environments. For example, the first record can be expanded to
" "1,Xyz,XyzXyz Xy z" tospecily four three-dimensional locations of stick

sites on icon 1..

Figure 9 is a flow chart showing the steps 900 performed for a preferred
mecthod of moving icons in a cluster or group by system 100. If an icon is selected
910, its icon identification (alphanumcric label or name) 710, 810 is determined
920 using known GUI principles. Next its “group (cluster) affiliation” is dcter-
mined 93(). For examplc, group affiliation refers to all the members of a cluster
as indicated by non-zcro entrics in a row of data table 700. All the members of
the cluster or group may be optionally highlighted 940 when a single icon in the
group is selected. I the icon selected in step 910 15 moved 950 then the new lo-

cation of the icon is determined 960, All the members of the group/cluster are



7 a particular threshold 280, the icons are close. The |ocations of al
sites are con- tained in a table stored in nenory or on disk, as described
| ater (Figure 8). In one preferred enbodi nent, the sticky sites 270 are
graphically depicted by a jigsaw puzzle |ike feature 296 or other figure
such as a semicircle 297 so that when f{pe sites are bound, there is a
graphi cal indication 297 of the binding to the user. For exanple, the
sem ci rcl emouq agether intder 4 &0 dire gicev Jagtigi ¢ Ibse otk dhe figonsed ithe or
changes col or 299. Once bound 295, the icons nmay be noved together 298 as
a singl e WPEP(GluYer MEVEiRREEcHAS ANIREF YBH} ect /i mage), e.g. by using a
pointing device, such as the nouse 140. Figure 3 shows additi onal
arrangenents of icons which may bind to one an- other as a single unit.

go(r:l g)s(ggplbghﬁiﬁmﬁé l?ﬁ}g/sl %ﬁﬁ(g}é%hzair %l%(?&gin%l H\Scts?cl:,ps?’?'&)ﬂ() %cxbflupl%léd (%lr %S%lecrfcég'( » Of
method of desticking icons in a cluster or group by system 100. Unsticking 1010
of an icon may be requested by pointing to that icon and then pressing a partic-
ular mousc or keyboard button, or by pointing to an unbinder (desticking) icon
350. The connectivity table 700 is updated 1020 (c.g. a 1 entry becomes a 0
entry), and the graphical indication of binding is turned off 1030. For cxample,

if the graphical indication of binding is a filled in circle at the interface of two

binding sites (scc 298, 299 in Figure 2), the filled in circle may be unfilled.

There arc many applications of the icon binding and clustering. For cxample,
thcy may be used to visually consolidate icons in differcnt categories on uscr’s
screen (e.g., icons representing system programs, uscr programs, and graphics

programs may be scparatcly bound.)

Consider a TV home shopping sysiem where icons representing related icons
(clothing: shoes, shirts, pants) may be bound together. Dragging the cluster of
icons Lo an ordering icon may place simultancous orders, In a TV movic dis-
tribution system, an order for multiple movies represented by icons could be
made by dragging and dropping a cluster on top of a graphical representation of

an order form.

The icon binding and clustering methods can be uscd by application builders

when creating layouts for varvious componecats (c.g. icons and text ficlklds) of a



Once bound 295, an icon may be sel ected 330 and renoved 340 froma cluster
of icons, e.g. 342. A cluster (or group) of icons consists of two or nore
icons that are bound and behave as a single unit. Renobval of an icon may
be acconplished by any of a plurality of neans, for exanple by selecting
the icon with a nouse- driven cursor 2§5 whil e pressing a particul ar nouse
button 346 or keyboard button 347. The“renoval process may be under
passwor d carftwalc, afiffiettivs, Ordcerdmpayonois dsaddisptdaie vhmipoutnmepebe locked
verification by the user. Verification may consist of typing a password
usi ng keybitlapticbuth@in(ss the4pmponeytangnmsft e brekcal apgriovithawapspplaing a
de-sticking icon 350 may al so be used to acconplish this task. For

exanpl e, tPESYoE! Ordipvédg asgest he dgdesticking iggn iwlyah dtsolf\ieawires pdastvaist 360

and then sel ect 330 th? i con to . be un{stuclf (i.e. remved 34q fromthe
cl ust er 346'1_ this example, the various icons ol a software application may Rtk Rat

when the i gan} 8r CRIRYEGnSBcd PRUA 308 ERhpliSAkhon of sticki ness 360

Unauthorized movement of icons and other graphical objects can be controiled
using these mcthods. For example, adulls (or teachers) may prevent children
from altering GUI layouts. GUI components on kiosks in muscums may also be
locked. Also, custom pull-down menus may be built using these methods. For
cxample, unauthorized movement is prevented because GUI objects can be stuck

to one another or to storage racks forming a boarder around the display.

The current sticky icons, windows, and “velcro storage racks” can be uscd to
creatc a tecmporary pairing or grouping of other graphjc clements, such as icons.
Like velcro, they provide an easy, reversible way to join two or more objects to-
gether. Of coursce the velero storage rack can have various shapes. For cxamplc,
an area of the GUI can includc a fuzzy linc or spiral that represcnts a "spool” of
joining “velcro material” with sticky sites. To group two icons together, the user
can “drag” a length of material from the spool area (for example, by selecting and
holding down a mouse button) to any icons with sticky sites.  Icons may be stuck

to. the velero as described previously in this invention.

Grouped icons maintain their original individual functions, and can still be
clicked on individually. However, when the jicons arc moved (cither manually by
the user or by an automatic icon arrangement or sorting function). the grouped

icons always remain adjacent in the arrangement crcated. This assures the user



(sec 296 and 297 in Figure 2) changes, in this exanple, froma darkened
circle 370 to two enpty half-circles 360. Note that graphical objects
(icons, windows etc) may be three-dinensional objects 380 in a virtual
reality or other three- dinensional GU. Figure 4 shows additional
arrangenents of icons which may bind, idth par- ticular attention to icons

I nteracting, Or{/(v)hwwé&ﬁig Eq{t Hﬁg%ac E]Ql%x 199‘”& mgngp'llwh&)ﬂq%' Yl LES

410 on a wn yS| sore5| Int interior of

wi ndows anghidg ('1tnéié.dk%;ls,)/thérg?}jiﬁlﬁﬁ@ﬁr‘él)nthw'llc'Qﬁf%yc hheseisktoxafiey i¢dRe-an-forth
referred to as "naked sites I cons and wi ndows may stick at” these sites

440. othicguaral slkmwanadﬁnﬁmo:rmituﬁ:&h@m@amnmamm i cons and sticky
sites. For exam ple, the sticky sites 510 may form a conveni ent sticky
boundary, e.g. a border, of the entire display 520 (sonetinmes known as a
"root wi ndow' for X-w ndows us- ers.)
To ungroup, i.e., unstick or relcase, icons from the group, the user can sclect
and click on the joining velcro clement holding the target icon in the group, and
the joining strip “dissolves” leaving the icon free to be moved or sorted individ-
vally. In a 3-dimensional GUI or Virtual-Reality interface, application or re-
moval of the joining element, and movement of the graphic clements to be
grouped, may be done by direct manipulation (i.c. data glove) rather than mouse

movements.

Given this disclosure alternative equivalent embodiments would become ap-
parent to onc skilled in the art. These embodiments arc also within the contem-

plation of the inventors.



Al so, various graphical objects 530 which are neither icons nor wi ndows nay
cantain sticky sites 531 to which icons may bind. This serves as a
convenient "velcro storage rack” 530 for icons. The storage rack 530 m ght
define specific attributes and/or relations that the stuck icons have in
common and/or act as a way to organizeéﬁclassify the icons stuck to the
rack 530. Agygﬁ 'é&bed in Figure 3, renoval fromthe storage rack 530 nmay
t ake pl ace ' éf nouse 140. or de- sticking icon 350, and be under
password control . Note that entire clusters 540 may be stuck
560 to one anot her by dragging 550 one cluster close to the other cluster.
To facilita the use of icon clusters, such as cluster 570, the entire
cluster may"¥fi ¥¥8{M580 around a pivot point 590 to a new |ocation 595. In
this way, the cluster 570 may (for exanple) be conveniently

[. A computer system with a computer memory and a central processing unit,

comprising:
a graphical user intcrface;

two or more graphical objects displayed on the graphical user interface, two or
more of the graphical objects being sticky objects having bonding sites, two or
more of the sticky objects bound togecther to form a cluster when the sticky ob-
jects come within a threshold distance of one another of on the graphical user
interface, and the sticky objects in the cluster moving together as a single graph-

ical object.

2. A compuler system, as in claim [, wherc the graphical objects include any one

or morc of: icons, windows, root windows, and virtual reality objects.

3. A computer system, as in claim I, where there is a visual change on the
graphical uscr interface to indicate that two or more sticky objects are bound to-

gether.

4. A computer system. as in claim [, where the cluster is in any one of the lol-

lowing shapes: a block, an cdge, a zig-zag, and a bounding region.

This Sheet Has Been Replaced
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stored at the side of the screen or w ndow 596 until needed. Met hods for
pi voting graphical objects are well known to CADAM users. Figure 6
is a flow chart showi ng the steps 600 perforned for a preferred ver- sion
of binding icons executed by systen1102 In step 610, a program
checks if an initiator icon 260 is sel @ted The selected icon 260 may be
sel ect ed b§. Ampmspdiec sysiompas hndiais §, wheei theingdargliscinitgdeddyoa usdryinan
application program If the icon is noved 620, its new |location is deter-

m ned 630.P¥¥ the icon's stick site is near 640 another icon's, w ndow s or
"velcro storage rack's" sticky site, than a visual indication of binding
is presented 650 and the icons are now bound. As stated in the
description for Figure 2, the sticky sites 270 nay be graphically depicted
by a jigsaév punntmiter kestématsiiecRdG Qrvlatrdeic bogling regcinesas userganseort| e
297 so that when the sites are bound, there is a graphical (visual)

i ndication of the binding to the user. For exanple, the semcircle 297 may
join to forma circle

7. A computer system, as in claim |, where the graphical objects in the cluster

have onc or more common characteristics.

8. A computer system, as in claim I, where (he graphical objects in the cluster

have one or more relationships.

9. A computer system, as in claim [, where onc or more of the bounding sites are

in an interior part of the graphical object.

10. A computer system, as in claim 1,-whcrc onc or more of the graphical objects

becomes unbounded.

1. A computer system, as in claim [0, where onc or more of the graphical objects

becomes unbounded by a user input.

12..A computer system with a computer memory and a central processing unit,

comprising:

a graphical uscr intetrface means;

A
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298 whi ch becones filled in or changes col or 299. As mentioned for
Figure 3. "nearness" or "closeness" is determ ned 640 by com puting the
di stances fromthe sticky sites on the selected icon to all other sticky
sites on the GU. 10 I n one
preferred enbodi nent, distances arc conp]Jt ed using known georretrl cal

met hods.  Fof,.8 H??)rsr%h{,]m%é! olf an&%ﬁﬁb?mc&ogg pﬁﬁl%c{(ﬁfon Siile Gl Bﬁlm? LlaCland

(x2,y2) are t C00 ates e dista

sqrt ((X2->hdeifale fewd )32 Wb )c f2a1c Jhlwﬁlcsp{le&a |WM1GQ%|%Eﬁmegl)th<' RAghide

addi tional variables for higher dimensional spaces, such ds ih a virtual-
reality or habhgebosdingraconald en-  vironnent.

a cluster means for binding together two or more of (he sticky objects mcans
when the sticky objects means comce within a threshold distance of ane another
of the graphical uscr inlerface mcans, and the sticky objects means in the cluster

means moving together as a single graphical object means.

13. A method of organizing two or more graphical objects on a computer graph-

ical user interface, comprising the steps of:
selecting onc or more of the graphical objects to be a selected graphical object;
moving the selected graphical object to a new location;

determining that the new location is within a threshold distance of a second

graphical object; and

visually indicating the binding of the sclected graphical object to the second
graphical object to form an object cluster when the sclected graphical object is

within the threshold distance.

Sheet Has Been Replaced
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A connectivity table on disk is updated 660 if the icon has becone stuck.
This table is described in the description for Figure 7, and the table
contains infor- mation on which icons are connected to each other.
Figure 7 is a block diagramof one typical preferred data structure 700
that is .used to contain al phanunerical {glames 710 for each icon containing
bi nding sites. This exanple data file 700 contains information specifying
whi ch icons arc bound (connected) 295 to one another. This is useful
information, for exanple, when the systemnoves entire clusters of icons
as a group when dCOMYIGGREGATION ON AI(EIRABHICAL GSERINIERIAEEFi gure 9).
For exanple, icon nanmes 710 may be listed as the first entry of each row
and colum. Wthin the table 700, values at the intersection of the row
and colum representing icon names 710 indicate if the respective icons
naned are connected or not, e.g.: |I's indicate connectivity, 0's indicate
CO””?%@S¥§A%& For exanple, row |l indicates that icon | is connected to
|cons 4 A 'Ed to itself). Software nethods for scanning tables such
as this are wel n h Lt r n d
sites" a naked i§J|SItn§ %\2%31)%%} 9 eg ﬁh&JgA ((%1213 @gﬁ’e.hserk mﬁﬁ’iﬁ&ﬁte Orga%zg

use
classify, and/or arrange icons (262, 260) by having the icons bind (stick) to one another
(295) and be moved as aggregates. Icons sticky sites (271) may be on icons (260),
windows, or other graphical objects. For example, when an icon (260) with a sticky site
(271) is dragged close to another icon (262) with a sticky site (290), the icons (262, 260)
bind together and are subsequently moved as one graphical unit (295). In some
embodiments, a visual indication of binding is given. The icons may be unbound by
pointing to an unbinder icon (350), or using a button (346) sequence on the mouse of

keyboard.

Fig. 2



Figure 8 is a block diagramof one typical preferred data structure 800
that contains information on the location of all sticky sites 531 and the
i cons, W n- dows, or velcro storage rack(s) to which they are
associ ated. For exanple, the first colum may have an icon nane 810. The
next few entries specify the current [|ocation of the sticky sites on the
icon. Locations may be stored as x 829,y 830 coordinate pairs. 1In a

t hree-di neni sional GJ, z coordinates may be added. In the exanpl e bl ock
diagramin Figure 8—line | contains gg con nane 810 fal- | owed by four
(x,y) pairs_ which may specify the Ipﬁéﬁions Psofour different stickb sites
on icon "1". SinilarI%, line 2 contfains an icon nayre 810 foll owed by four
(x,y) pairs which [mad Qpeﬁify the/}cmxmﬁbns of four different sticky sites

on icon
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"2". In these exanples, each record therefore contains the icon nane
followed by (x,y) coordinates of all stick sites on that icon. Simlarly,
the sane record could be used for wi ndows and storage racks where the nane
810 references wi ndows and storage racks. Additional coordinates may be
used in three-dinensional or virtual reality environnents. For exanpl e,
the first record can be expanded to "1, xy z, Xy z, Xy z, Xy z" to
specify four three-dinensional |ocations of stick sites on icon 1.

Figure 9 is a flow chart show ng thezgﬁeps 900 perfornmed for a preferred
met hod of noving icons in a cluster or group by system 100. If an icon is
seleted 910, its icon identification (al phanuneric |abel or nane) 710, 810
is determined 920 using known GU principles. Next its "group (cluster)
affiliation" is dete- mned 930. For exanple, group affiliation refers to
all the nenbers of a cluster as indicated hy non-zero entries in a row of
data table 700. Al the nenbers of the cluster or group may be optionally
hi ghlighted 940 when a single icon in the group is selected. If the icon
selected in step 910 is noved 950 then the new | o- 200

271 071 p e 297
296 . N~ q 290(_//
G i
‘\ 270 o) |
>O/c5\ﬁc
/ \

298 299

L/

293

o 230

FIG. 2



cation of the icon is determ ned 960. All the nenbers of the group/cluster

are 12 noved together in
step 970 to the new location. Thus, all the icons in the group/cluster
nove together as a single unit. Figure 10 is a flow chart show ng the

steps 100 perfornmed for a preferred nethod of desticking icons in a
cluster or group by system 100. Unstgcking 1010 of an icon may be
requested by pointing to that icon and then pr jog a partic- ular nouse
or keyboard button, or by pointing to in unbpnader (desticking) icon 350.
The connectivity table 700 is updated 3 | entry beconmes a O

turned off 1030. For

entry), and the graphical qﬁhfation
exanple, if the graphlcau/’ cation [of bi s afilled incircle at
the interface of—two ng Si in Figure 2), the_filled
incircle my bg unf@ble - ) & q 320
3424 & 245 £ f\ L\ Ao L \f/
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There are many applications of the icon binding and clustering. For
exanple, they may be used to visually consolidate icons in diferent
categories on user's screen (e.g., icons representing system prograns,
user prograns, and graphics prograns nay be separately bound.)

Consi der a TV hone shoppi ng system where icons representing related icons
(clothing: shoes, shirts, pants) may be bound together. Dragging the

cluster of icons to an ordering icon 48y place sinultaneous orders. In a
TV novic dis- tribution system an Ofor nultiple novies
represented by icons could be nmade by dragging and dropping a cluster on
top of a gr%phlcai reppesent aghi on_eh [ anl order. form The icon bhin ing
and clusteriing nethods can pe used by jpplication leers wh crea i ng
| ayouts for wgrlous conponent$ (e.g. ipons and ext Ids) of/a
A\
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13 software application. Once a layout is established, the conponents may
be locked in place; that is, the conponents cannot be broken apart w thout
supplying a password or having access to a desticking icon which itself

requires a password. In this exanple, the various icons of a software
application may be part of a cluster of stuck icons. (See Figure 3 for
sanpl e | ayouts.) Unaut hori zed novenent of icons and ot her graphica

objects can be controlled using these/ffethods. For exanple, adults (or
teachers) may prevent children from alterf Ay outS: conponent s
on kiosks in nmuscunms may al so be |ocked. |Al so, custom pull -dom{,aeﬁ@@ may
be built using these nethods. For exapgpt'e,™~ynauthorized noyenent is
prevent ed because GU obj &édts can be-Stuck to~epe another dr to storage
racks forming a boarder arouynd the di spSajCON

SELECTED
?

620

IS ICON
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The current sticky icons, w ndows, and "velcro storage racks" can be used
to create a tenporary pairing or grouping of other graphic elenents, such
as icons. Like velcro, they provide an easy, reversible way to join two or
nore objects to- gether. O course the velcro storage rack can have

vari ous shapes. For exanple, an area of the GJ can include a fuzzy |ine
or spiral that represents a "spool"™ of joining "velcro material” with
sticky sites. To group two icons toget , the user can "drag" a |length of
material fromthe spool area (for exanple, by selecting and holding (down
a nmouse button) to any icons with sticky sites., Icons may be stuck to the

vel cro as described previously iptigs 4 nwentgonz710 G ouped icons
mai ntain their original individual functions, and can still be clicked on
i ndi vidual ly. However, whdn ﬂhe()cdhs'hrd nd}ed(elther manual |y by the
user or by an autonatic ic g rting nction), the grouped
i cons al ways renain, adjac aF gfgﬂi gé ﬁi chOPed This assures the
user 3 0 O
4 1.0 01 10
51 00 1 10
6 0 0 0 0 0 1
710
CONNECTIVITY TABLE
820 820
810 ( 830/ 830 — 800
—\ [ /7

1 XY Xy Xy XY
2 XY XYy Xy XY
3 XY XY XY XY

FIG. 8



14 that no matter how he or his software determ ne to arrange thc icons in

a given folder or desktop, the grouped icons wll always be in close
proximty to one an- other, and in the sane spatial relationship to one
anot her. To ungroup, i.e., unstick or release, icons from the group,

t he user can select and click on the joining velcro el enent holding the
target icon in the group, and the joigy@g strip "dissolves" |eaving the
icon free to be noved or sorted individ- wually. In a 3-dinensional GUJ or
Virtual -Reality interface, application or 0 g joinin 900
el ement, and novenent of the graphic elenknts to be groupgd, may“be done
by direct mani pul ation (iéﬁ. data gl ove er than nousg novenents.

G ven this disclosure alt A%tive egdl val ent énodi nents wqul d become ap-
parent to one skilled int Thesks dGObdi nents_are al o within the
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pl ation of the inventors.

CLAI M5 1. A conputer system wth a conputer nenory and a centra
processing unit, conprising: a graphical user interface; two or nore
gr aphi cal objects displayed on the graphical user interface, two or nore of
the graphical objects being sticky objects having bonding sites, two or
nore of the sticky objects bound together to forma cluster when the
sticky objects come within a threshold distance of one another on the
graphi cal user interface, and the stickfvgbjects in the cluster noving
toget her as a single graphical object. 2. A conputer system as in
claim1, where the graphical objects include any one or nore of: icons,
wi ndows, root w ndows, and virtual reality objects.

1000

1010 =
1020 | YES

| UPDATE
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1030 y

. GRAPHICAL

INDICATION
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3. A conputer system as clained in either
a visual change on the graphical user interf
nore sticky objects are bound together. 4.

4
g
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U Riagoivput erzcsydl em parsd 17T

clainmed in any one of clainms 1 to 3, where the ElDsweérzis: pnedanyoone:df....

the followi ng shapes: a block, an edgelfa zig-
5. A conputer system as clained in any ong
bonding is initiated by a user inpuCLAIMES

claimed in any one of clainms 1 to 5, where th

p of cl ai ns

h

zagieand: a bousdi.ngor ggeon..

1to 4, where the

...................
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A>3 ouUTTuUl Tig
password.; 7. : wél
wher e the1 grapAhi %ﬁﬁ%%ﬁ%s‘ﬁﬁ ﬁ]”’gcl@?tgri g{re ave one or
characterjstics. 8. A conputer system as clained in
1 to 7, WrSRSt%e graphical objects in the cluster have
rel ationshi ps.. .

a graphical user interface;

two or more graphical objects displayed on the graphical user interface,

g ia8d amemmgr&cé‘sgiﬁ'z

IL\.‘UI Moo A TTUOICTT
Meyid, to 6,
e conmon
any one of clains
one or nore
16

two or more of the

graphical objects being sticky objects having bonding sites, two or more of the sticky

objects bound together to form a cluster when the sticky objects come within a threshold

distance of one another on the graphical user interface, and the sticky objects in the cluster

moving together as a single graphical object.

2.
more of. icons, windows, root windows, and virtual reality objects.
3
on the graphical user interface to indicate that two or more sticky
together.

4.

A computer system, as in claim 1, where the graphical objects include any one or

A computer system, as claimed in either claim 1 or 2, where there is a visual change

objects ars bound

A computer system, as claimed in any one of claims 1 to 3, where the cluster is in

any one of the following shapes: a block, an edge, a zig-zag, and a bounding region.

5.
initiated by a user input.
6.
requires a user password.
7.
objects in the cluster have one or more commen characteristics.
8.

objects in the cluster have one or mere relationships.

A computer system, as claimed in any one of claims [ to 4, where the bonding is
A computer system, as claimed in any one of claims 1 to 5, where the bonding
A computer system, as claimed in anv one of claims 1 to 6, where the graphical

A computer systemn, as claimed in any one of claims 1 ‘o0 7, where the graghical

A




9. A conmputer system as clainmed in any one of clains | to 8, where one
or nore of the bounding sites are in an interior part of the graphical
object. 10. A conputer system as clainmed in any one of clainms 1 to 9,
where one or nore of the graphical gbjects becones unbounded. 11. A
conputer system as in claim 10, where one or nore of the graphical objects

beconmes ynbou , er_ L,bput . 2 . A CO er,.systemwth
¢/ r’@ggnq Lgyras'??gtg Y B +1ax 5 ed in axgy. dne of ¢ a{n}s p@;ﬁm\%egl cHaé:or mé"E)P

a
conmput er 'menory- a ra ocessi ng uni jglphi cal

user interface, ~two or more.graphical objects for being displayed on the
gr aphi caﬁ“ PRBCIRE S EY TR ten ‘P%g‘ m&@m*t‘lﬁ’ It aphi cal obj ects bei ng

sticky objects having bonding sites; and a cluster binding together two or
nore of ithe A FRRPUtEFLYYESHS asplaimed e anst onelof clgispsek fosd. e ongjarmaze af t hr eshol d
di stance of one another of the graphical user interface, and the sticky
obj ect s theigmpkicalobsciabesomasngbauadest her as a singl e graphical object. 13.
A net hod of organizing two or nore graphical objects on a conputer
graphi call. us@arcompuest fspstem, exoinquldimi Y00 whére oke @podd of the graphical objects

becomes unbounded by a user input.

12. A computer system with a computer memory and a central processing unit,

comprising:

a graphica] user interface;

two or more graphical objects for being displayed on the graphical user interface, two or

more of the graphical objects being sticky objects having bonding sites; and

a cluster binding together two or more of the sticky objects when the sticky objects come

within a threshold distance of one another of the graphical user interface, and the sticky

objects in the cluster moving together as a single graphical object.

13. A method of organizing two or more graphical objects on a computer graphical

user interface, comprising the steps of!

selecting one or more of the graphical objects to be a selected graphical object;

moving the selected graphical object to a new location;

detetmining that the new location is within a threshold distance of a second graphrical

obje;:t; and

visually indicating the binding of the selected graphical object to the second graphical

object to form an object cluster wren the selected graphical otject is within the threshold

distance.
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sel ecting one or nore of the graphical objects to be a selected graphical
object; noving the selected graphical object to a new |l ocation;

determ ning that the new location is within a threshold di stance of a
second graphical object; and visually indicating the binding of the

sel ected graphical object to the secopg graphical object to forman object
cluster when the selected graphical object is within the threshold

di stancét. A computer system, as c/REh Q@Kg 1!
17 14. A conputer system  as C%dig\l e N?;%§§E‘5mbsnlet°o’fl'ﬂh§f%Stlbst?'oofltm; wher e

a subsegraphicilnje @y i iheCt s, bei. ne or nore of the sticky objects
are placed by ohe o?aﬁ%rggé %‘gﬁﬂg% éfqul’ Ewg'sq%ieé&*,ar‘i Rlacqsblveeneser mbne mktds bei ng

not assg&kgtsﬁey‘vith@n%@é g‘rc%?hica .Object on the display.

sites being not associated with any graphical object on the

display.
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