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MULTI LEVEL, EXPAND AND COLLAPSE NAVI GATI ON Al D FOR

HI ERARCHI CAL STRUCTURES 5 A portion of the disclosure

W 2008/@0g7at ent docunent contains material whi BOT/S2004/029932
subj ect to copyright protection. The copyright owner

has no objection to the faCSI mle reproduction by

anyone of the patent documeAt or the pat ent

di scl osure, as it ears in the atent file or

recor BHEBA HEAL’ TR i) EXP R ObdANSE

of fi ce, NAWIGATHANABLFORMHEERARGHIC Ao §¥ RU(RTURESt s
what soever. 10 FI ELD OF THE | NVENTI ON The invention
rel ates to navigation aids for hierarchical structures

such as xf . sy

cont ent A o FEAE REC g, LAY poqimepf B aserial which i

subjsdtrtuoctopynghu protaste:dl h&‘helcnpyrrght lvevner danap yobgeehiew toftha facsimile
" ) rein th S, on erote bet ween .

repras R Py BRonRARAE il o<t PE L 1R BRCbTore g pees in the

patehtOfileObr tdterds FEWIRD . & aifyNRatiof ! o GFeunalVvphieit bfics, BEd&herwise
no p nt) and its opposite direction, toward a

_reseWP%QtCOPdP FHEWHARIEVEH t h no descendant s, such t hat

there are nultiple |levels of nodes, and no node can

haye ]g_@? ent. Atree vvith n nodes has n-1

br aHe e?% Mﬁﬁ?‘ root node and a | eaf node. Any

node between the root node and a | eaf node is 20

r ef er r ethd mvergioa rrel'atcm teenaveghtion eids dotehiérakdhimabstaiciuresl such as file

man gt ur ensnesuc N 2 %{ﬁ nenagers, t axononi es, and
?gaeﬁﬁ OB Sh tté’etS ?Oartlcularly | ar ge or conpl ex

h| erarchical file structures contain multiple levels

%347%12 Pﬁlﬂj gers). Conventionally, an
expan co(? apse icon is |spI ayed to the left of each
node's nane. This icon_shows a "+" synbol if the node

i s col | dpswerhiqahgirugtare” ds ysed thpgeing iy des Qedinary ogass of a “tr
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under
top of the tree” (i.e. the root node, which is a node with no parent), and its opposite direction,

toward a “leaf” or bottom node with no descendants, such that there are multiple levels of
nodes, and no node can have more than one parent. A tree with » nodes has n-1 branches
between the root node and a leaf node. Any node between the root node and a leaf node is

referred to as an “intermediate node.”

_ Hierarchical structures such as file maﬁagers, taxonomies, and tables of
contents, and particularly large or complex hierarchical file structures, contain multiple levels
of nodes (folders and subfolders). Conventiotlally, an expand/collapse icon is displayed to
the left of each node’s name. This icon shows a “+” symbol if the node is collapsed (that is,
if the descendant nodes (which may be document folders or files) in the levels under it are
hidden). Clicking the icon while the “+” symbol is displayed causes the descendant nodes in

&%

the level directly under that node to display. The icon then displays a symbol. In a
similar fashion, clicking the icon while the “ symbol is displayed causes the node to
collapse -- the icon then displays the “+” symbol again. All descendant nodes displayed

under the original node are collapsed until the “+” symbol displayed next to them is clicked.



hi dden). dicking the icon while the "+" synbol is
di spl ayed causes the descendant nodes in the |evel
directly under that node to display. The icon then

di splays a "-" synbol. In a simlar fashion, clicking
the icon while the "-" synbol is displayed causes the
node to «collapse -- the icon then displays the "+"
synbol again. Al descendant nodes displayed 30 under
the original node are collapsed until the "+" synbo

di spl ayed next to themis clicked. -2- In current
mul til evel hierarchies, a branch of that structure can

be col. |l apsed a [ ividual nodes in, the hierarch an
only PR C‘E&%Hu@@ewg %Fﬁﬂem sw%?%c& of \that Srupturg; @R bg coflapsed and
individlﬁhl%lhé‘s iﬁ%ih%iarch@alﬁ %ﬂf}:bg SxpAndda0 e de@t dBpldy 10 eBwilh 8 ﬁlngné action.

evels requires multiple actions ang no_lndicatyon of
Expandihga bramah &y multipteodienday leutls wiqiresomultipsoactidnsaandaogingdieation of the

display.level, is provided. l.t . is to.the solution of
mumbef pERSR el RpREEHLAE S itplh e € i PiEr S o
invention is directed. BRI EF SUMWARY OF THE | NVENTI ON
It isltiher tesphtian pf thesr andaither probdéms tvewlpicke §emiresent invention is
Lnvention to provide a navigation aid that allows a
‘peci fic branch of a nultilevel hierarchical structure
to be expanded (or collapsed) nmnultiple display |evels
BRIEFWUNMMARY oF BIREVVBNTION i s anot her object of the
present invention to allow a user to select any node
in a i I i . i : . . .
pos 108 et Rt S prlaFy AEAK e Brn Mo rb e 2 navigation aid
that alloWwe a specifirebrandh oftaemsltibevplds edrchicalbstyuctuoosver bd expeddett for collapsed)
. that branch of the structure, and to quickly expand
multiplg H&Plaﬁ W@ﬁt"ﬂg%\an?né? 2498se display | evels. These and
ot her objects are achieved by provision of a software
uti | i tyis tivAker @djEpr 6f3BS presennAiwigtitni toilawd dser to select any node in a
.. hierarchical structures such as file nagers,
multileye} gt %40 bgawaattdes ResitioB ridin e vl ey byaware of the
mumbe SN RMsCxPERYE VB Mol erel 54t Branch QY e&HuOURY afilto quickly expand
activator used tfo swap the expanded/collapsed state
' that nodxf toann ofithosti digdlayledtls.n a hi erarchical structure. The
: menu contains entries that identify in which display

| evel thise (?ﬁﬁ o?ﬂ:cfslafe a@fﬁg@edrﬁk&?ﬁo@ﬁ%esgﬁgﬁehﬁﬁty that comprises

directe

structure's
a navigation aid for hierarchical structures such as file managers, taxonomies, or tables of contents

that displays a dynamic menu when the cursor is hovered over an activator used to swap the
expanded/collapsed state of a node displayed in a hierarchical structure. The menu contains entries
that identify in which display level of expansion the node resides based on the structure's fully
| collapsed condition (from the root node), the number of display levels to which this branch of the
- hierarchy can be expanded, and the number of nodes that will be exposed when this branch is
expanded to each of those levels. Each displayed entry in this menu, positioned both below and
- above the identified node, can be clicked to cause the hierarchical structure to expand or collapse to

that display level.

Other objects, features and advantages of the present invention will be apparent to

_ those skilled in the art upon a reading of this specification including the accompanying drawings.
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col | apsed condition (fromthe root node), the nunber

of display levels to which this branch of the

hi erarchy can be expanded, and the nunber of nodes

weeaeos4bd72be exposed when this branch is expporieskobs029932

each of those levels. Each displayed entry in this

menu, positioned both bel ow and above the identified

node, can be clicked to cadse the hierarchica

structure to expand or collapse to that display
BRIHFWESCRIBTHEN Q@b THERR AMINGS es and advant ages of the

present invention will be apparent to those skilled

i ibn & ! | Wk CBELRAE Description of
i A0 APl R Bt Desrinton o
the PREFH¢ISEODAAi 0209 3¢th refereBR| tEFhOESORPpETYCNIEWing{Egures, in which

ik R PN G Db Bk Spise AP Fosh BAFRS IR L L7

Enbodi ments with reference to the acconpanyi ng draw ng

Fi ' | | f hig §Phcch ith

| R Y G P P CORIoR, e €} Efoch Rance wi
the pelainventidnrdigplayet) cdéomeedtion fwitine telp @hdond@lts. apse nmenu in

accordance with the present invention displayed in

connection with a table of contents. FIGJRE 2 shows a
s RIGRR B Brishalisve secood erabodixysandl aoeirapd soligpae ey in accordance

i BE RS AR PG Pty

DESCRI PTI ON OF THE I'NVENTI ON 10 I n descri bing

' esent invention
DETF?‘%’E?P??@%Q@%%@@?@@W@ fic termnology is
enpl oyed for the sake of clarity. However, the
| € Bk i t btk SfvERioh NBlustrated in th
bl tipg DreBffa bBRURHS O ¥ bl iviioh fugusted in e
drawingslepsdifioerminhlbgy ecnipleypddorf the sateafelarity. nidowekss, th invention is

.techni cal .equiyalents.that operate in simi.] ar
mot el s AR R e BB o5 st ol o 8P WBknood
that cQXIP R eQdidrad® echrks Wl teehnitall dqtivalentsalia opelarcie avimtlar manner
the present invention is a navigation aid for

 to acqomplish @ BiCEkY PEPPIFet ures such as file managers,

t axonom es, or
The multilevel expand/collapse software utility in accordance with the present
invention is a navigation aid for hierarchical structures such as file managers, taxonomies, or
tables of contents, It is particularly useful when used with large or complex hierarchical file

structures containing multiple levels of nodes (e.g., folders and subfolders).

As showh in FIGURES 1 and 2, in the multilevel expand/collapse navigation aid, a
conventional expand/collapse icon 10 is displayed to the left of the name of each node 20 of a

conventional, multilevel hierarchical structure 40. The expand/collapse icon 10 has the

" conventional expand/collapse icon features, wherein clicking the icon 10 next to a selected

node 20' while the “+” symbol is displayed causes the descendant nodes 20a directly under.
the selected node 20' to display, and clicking the icon 10 while the “-” symbol is displayed

causes the selected node 20" to coliapse.
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tables of contents. It is particularly useful when

used with large or conplex hierarchical file

structures containing rmultiple levels of nodes (e.qg.,

Wol Mevmoand subfol ders). As shown in Fl GURES BCHUS2084/029932
in the nultilevel expand/collapse navigation aid, a

20 conventional expand/collapse icon 10 is dlsplayed

to the left of the nane of4each node 20 of a

conventional, multilevel hierarchical structure 40.
TI%eexrpMﬁehlat obi;mpéfeollapsm b@igatien t 4id alsonpiemidepnal unobtrusive

L

collase¥ Tﬁbﬁlhltﬂe%ldhé:rwcaﬁtﬁcktmetu%&) tohespdeific éavabolt expaiis. Zle menu 30

directly under_ the selected ode 2
can e Fplemegiedis & Yeutrone e 6 comy-crpaysaigrsti PRaRt greff go the
selectéd nbdd!5@S HARvachestiete 9%9801%@& by B8O bf afiE@ry VBN in the art, the
2005/ 040972 PCI/ US2004/ 029932 -4 The nultilevel
menve3peandresotaledpsinsriesinglagics Athar thamp Javaserint et a&ﬁ the invention is

not m‘ééh‘&Q& {ob d]_l\_’rﬂlted"[g ggﬁ?eﬂh %{'Eate'd'?lsitnE% 1h k&R Ry dynam cal |y

rate ' ets users easi'ly expand or
collapse a multilevel hlerarchlcal structure 40 to a

@fﬁﬁh Eﬂcﬁ:wh%Y 8bdeP30 SXPRIBSHGR- 40108 b@%ﬁyar@l@d oﬁ @cﬂla@@ed to any level

i npl emente a Javascript layer to dis
by hmnwdmdhd awsed!omapmsoe pe oﬁlﬂiilftﬂledmtl‘ﬁéhﬁ 4@ évfé ¢leding a target

level. &g? b u]eve( 1\9‘? nﬁfco]g%ée \a‘i’% 1Eat{5ﬁ a‘?cpﬁlr sg%ﬁglggﬂ%%ﬁﬁ %O%hen the

e created
cursod SO inglotvemb ootragiaesvandriveed tofsaap ahe]eapmtcdlcptlagsg;/gpte ohpgode 20

t d d b
aisplaseg it Eheniyng! sfornae, ThRER) a) Sofin oyl d foft AiEMbrs of
the sél@ct&i nSd B B eElYctédd n6dN 2B carixgitiods tb ﬁfdmmialllgp@ed thieonodes at
| evel b hoveri ng over the e % a
cach TYSA it hieemRhSTAOREIO Y e Sercielchods P thet depcpiegheveljgicates
the n%ﬁﬁ&l of nbB& lvtréth@ 15 lshcﬁ%pﬁéi% G dchRER 1PRY RO'REHARAMN fhk thierarchy

a S a namc nenu when the cursor 50 is
40 bempeaa;dao that éeweh nTmonulmwglrexmmbjch@pwwgﬁw aid thus saves the user

xpande / coI | a S f
from ﬁ1| g [Cither O ex ugrugltcﬁléé) 4q_%gnrﬁgrﬁlaﬁg 8"@%@@?‘2&8 Jindividual
nodes&ﬁm Iv.hthlsn that mm&e @n ¢e Sdoatesa efecifichparené Ined¢ &d ordstéo 2@llapse that
the sel ected node 20', and options to individually
branch 0k e {faCHiSdes at  each | evel of the hierarchy 40
begom1the sel ected node 20'. Each descendent | evel
I ndi gat es, -

As shown in FIGURES 1 and 2, if the cursor 50 is hovered over the icon 10 for a
predetermined time (for example, 1.5 seconds) an expand/collapse menu 30 appears in the
vicinity of the cursor 50, preferably below and to the right of the cursor 50. The hover
duration may vary according to user preference. If the cursor 50 is too low on the screen for
the entire menu 30 to be displayed below, then the menu 30 will display above and to the
right of the cursor 50. The multilevel expand/collapse navigation aid will position the menu

30 so that the selected node 20 is visible either above or below the menu 30. For each

* expand option, the total number of nodes that would be visible under the selected node 20" if

expanded to the selected level is visible next to the level to be expanded. The current level is

seleciable in the list, and will expand if curreﬁtly collapsed, or collapse if currently expanded. . -
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15 the nunber of nodes that would be shown bel ow the

sel ected |l evel 20', should the hierarchy 40 be opened

to that level. The nultil evel expand/coll apse

WaZauIGn ai.d thus saves the user from havi POT/B520M029932

to expand the structure 40 by manual | y expandi ng

mul tiple individual nodes 20 within that structure or

to locate a specific parent”node in order to coll apse

that | branch of the structure. 20 As shown in FlI GURES
Eachy sefgrgiop injthe peau g highlights wéem dlice pargorodfe passpie oveofh (qgmmonly
refertddto @s “bGESEY FhaPile bhidEr ik g Hicigt@ Mg a mbuse)S€CONAS)

an expand/ col | apse nmenu 30 appears I nthe V|C|n|ty of

the cursor 50, preferably below and to the right of

t h’fh&é%(p‘éﬂi/ccﬁﬁpse-ﬁﬁ&mr%%%ﬁtmrﬁ @ﬁf@%ﬂlﬁfbﬂﬁﬁé{ iV SHn¥raQCRhsthidally after
to user preference. If the cursor is Too |lowon the

gatheyinecsigtisties abophihe éﬁtrentétaiﬁe@ifdhsdﬂemcln@al GiraginepAdpngdheadjusting
that Irﬁ&ﬁmhgts bgﬁﬁl'bns&e OLIE?)IQ bE eaééleﬁgg%déag \gvﬁlu'hgﬁc cture. This

e cursor mul'til evel expan ol I apse
dlSplamdl ety mcaan‘.lttn\mdr\hdmsmi ﬁDantdll@- menu 30 so that the
sel ected node 20" is visible either above or bel ow t he
menu 30. For each expand option, the total nunber of
. no"ﬂmntmaio idcnﬂftbskia/ nads inbine ot tedelrmmﬂm skd path efiparetaiodes from

i StVisi hl
the 1B} gl tpAIBFTE T bANE A (BRI 1, e IS LA™ b HitHRe 2
“CloseeTHTEAS” end 1HCIobeSAFBTY  )and Wi | | expand if cur rent ly
col | apsed, or collapse if currently expanded. WO
2005/ 040972 PCTI US2004/ 029932 -5 Each selection in

o tHEheTeidnu 3% hdeplifiegat svhabdevd hef expassion,S@ithias gRSbovel of the

o SR Y S Sk DB e 1 R in G
2, “CeRP®K ¢odh apse menu 30 contains | nf ormation that is

generated dynanmically after gathering statistics
about the current state of the hierarchical structure

o AOTRNGhehNSD @stinsRt iM% nfn NalitbRdlOePa HAD paAREkr ®Rarcheof the

position of the selected node 20' within t

hat
lucramhrqabwtmcalre 4hran bepxppnded din FERRBS ‘Qagn tt%ﬁveé BoviQpen to Level
E}] | ? t gkl th]
4 aﬁcﬁ“@%ﬁo%?' ’gg?rzl{)%trjﬁﬁ?h :6 gat lﬁptofﬁg g§r4e r{fllt[l &ﬁg fes é]érag%vel )

the root node to the sel ected node 20" (in FIGURE 1,
. FiRSherduC30-Rikktifids the tdtal HufABFofadditional descendant nodes that will be

displayed if the hierarchical structure 40 is expanded to a given level (in FIGURE 1, for
Level 3, “11 items,” for Level 4, “86 items,” and for Level 5, “145 items™; in FIGURE 2, for
Level 4, “4 items” and for Level 5, “44 items”). It is noted that in the user interfaces
illustrated in FIGURES 1 and 2, “item” is used instead of the more technically-accepted term

node” because some users may not understand the term “node.”

. Each node in the menu 30 can be clicked to cause the screen to repaint, showing this

branch of the hierarchical structure 40 to be expanded or collapsed to the selected level of
expansion. The current level node 20' is also selectable in the list, and clicking will toggle its

state (open it if closed close it if open).
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"Cl ose TITLE 68" and "C ose SAFETY"). 10 The nenu 30
identifies at what |evel of expansion, within the
branch of the hierarchical structure 40, the selected
Woe023v97eesi des (in FIGURE 1, "Level 2"; in FCBURH04/029932
2, "CHAPTER 126"). The nmenu 30 identifies how many
additional levels this particular branch of the
hi erarchi cal structure 40 ¢&i be expanded (in FI GURE

to Leyel n to Level 15 4," and " Open
t 0 IE é'vgﬂsl%ﬂmb?%mﬁrtcihmenz tileve}, expang/collapse navigationagid provides an

unobiEReR, léll?nilﬁlcﬁl%)’ 8bnefatdd medl SOBAM 1680 ubd€ %géﬂfg' @)ﬁnaﬁ&] ©r lcollapse a

total nunber of "additional descendant no
hierprghicgf; seurtagecAp fofa spheifip layebelcttpamsions t Anictammde absuck 2 menu 30, in

d t RE for vel . .
conﬁ?ﬁ{ﬁ:ifﬁt Eﬁ% | P cg%\gzh eveleg%%d!pégébsg 2N 1d I,%nff-ratﬁd L Vge gé’msNems
Resealdﬁ‘systmﬁjr the table loGuliEerls offIaerenng’Q\Ceihf(ﬂma Chde¢ Aﬁﬁc')'tatadnds shown

eye t hat t he use
in FRGPRFFLC i B gofitp EMadigen e ieteh g ohobed ahemion id
repolﬂs ad&ﬁdnal insfoeadion hbéth eadiOie el o eleniaklesn CAEDtsbld 8 Mditional

ecause Song. users y not understand the term
mf"“??g’é’é is thepreiss, sppciticatiqmef ﬂ;gﬁwdscshaé ArPulst be iclosgk B sefecting that

d6 Fbne tHehfRerfiC F 8RB t
P he hi erarchi cal XJSI?EFIE ?itaﬁlrcg 3418%%2@‘3%?%% ad&iﬁé:{h@ hfBfmation, in

conjumpstiog pj&g@di qop verpional expandicgllapse aeny gene@a@gbhjg th@ ﬂ,exrsh‘e)us Research
Syst&ﬁ dfo? e kRYEbs 'EF’l[qsnth)f lﬁe%nﬂéﬁ o(%%ﬂé}?lgz{ g%%lces AHn&tE&gd,f sSdhown in

clicking wi e 1t open
FIGURBS’-’ed close it if open) WO 2005/ 040972
PCT/ US2004/ 029932 -6 In a basic enbodi ment, the
mul tilevel expand/collapse navigation aid prOV|des an
unBempletyveshavipn fori eagh | penyeepsivat imdtheeimsic 3gntiddabert etidl now be

descﬁﬁgfﬁlﬂﬁ?e% e?&(ﬂﬂﬁﬁlRﬁ col |l apse a hierarchical
' An

cture to a speC| fic level of expansion.
exanpl e of such a nmenu 30, in conjunction with a

Coay a | ) BPSE u 40 nerate ,
Lexi ?&I{é‘{)? ?Is)%l © eegeg%sﬁg S5tel Fﬁbggp Blseé 5?&38%{ i‘ﬁt"gde 20
as inalie MCnnmalsexﬁaid/cfcﬂiapﬂeam(ﬁﬁdl@S ThB Iil@érai)@&s ovér tBORWA 10 kébociated

El GURE enhan ed enbodi nent, the nultilevel
with él;(epséﬁl] ’%loll"ngp?% fq{é)vprﬁ ?rmineéll tgl'lﬂc (e.g., 1.5 seconds) Ito se\é the dynamic

expand/collapse menu 30.

. “~ symbol: The user clicks “-” symbol to collapse the selected hierarchy node 20' as
in the conventional expand/collapse menu 40. The user hovers over the icon 10 for a

predetermined time to see the dynamic expand/collapse menu 30.

. Rows to collapse (close) hici'archy (all rows above the entity): This menu option is
displayed as “Close to Level n”, where # is the hierarchy node that will be collapsed by
choosing this option. The user selects this menu option to collapse the branch of the

hierarchy 40 containing the entity to the level selected. “Close Level 1” means collapse the

~ root node of the hierarchy 40. “Close Level 2 means collapse the second level parent, etc.

The resulting display is scrolled to target (the closed node).
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reports additional information about each | evel of the
structure 40. An exanple of additional information is
the precise specification of the node that would be
vioowen4bd72sel ecti ng that node fromthe nmenu. PEIVUS2004/029932
exanpl e of such a nenu incorporating additiona
information, in 10 conjunction wth a conventi onal
expand/ col | apse nenu generét7€d by the Lexi sNexis
Research System for the table of contents of

* DedfVlgriscurant engity  Thiscaes optinnois sisplayed ¢s Shexgh ni.nwhere 7 is the

. o : ;
nOd%:%e basgl%gel?r%ggg% %nt W | iﬁl‘ gg’wgr@els %géhéﬁﬁgg%%&% %Paplhﬂ'a] or text
elemeat @n dhig sascoarrBYRE <€) symbol)+ Thiyrivobf the meenu e selekdbikand will

"4 th I I, h de . .....
o oo B UETRADS! a5 GEEH PLCHRIER ARG v

-opefThe user hovers over the icon 10 associated wth the

sel ected node 20" for a predetermined tinme (e.g., 1.5
seconds) to see the dynam c expand/coll apse nenu 30.
» " - Rowynbokpand heerarsieyr (all irbwk below"ths withg): Thiz medd @tiog is Higplayed

«Sel ected hierarchy node 20 as 20.in the copventional
o QRIS Bt eion T e et hesehb Rorb ol fecbpn by
the dbfloft @fid & is fHeatl@iter 67 Neks bEIGR the co:9ntnd8e WHRANE be shown. The
coll apse nenu 30. Rows to coll apse (cl ose)

expand )
“Sﬂfih?é?% A YREOR | OPLpT insexppad ther ierarchy i40yfyom T rodeedf)jover which the

Q019 Roveting Phd BhBHR ok to fib OEctbPrelgve!l n”, where nis
mHSthelhigraP§g§ node t%a Wi ? %E cgkﬁapsed by choosing

this option. The user selects this menu option to

C OEkéi@?_ﬁryt HeRahbraf0F Bacf médhCopton hh eAdifhiYced LrnfbBRHREND W now be

the entity to the | evel sel'ected. "C ose Level 1"
descripeshixitly gifgrange do FKEURE ot node of the hierarchy 40.

"Cl ose Level 2" neans coll apse the second | evel

parent, etc. The resulting display is scrolled to

ot a¥lgee TIEIHRO% IIHdhe gsaselegts thiwpptzostan ¢g zlynamic menu 30, the branch
Lty Thi.
contdgeﬁﬁg h?f’?t?@@ﬁ ng gll%gerﬁ' téytg(g ¥1§§§ Ié?fffle.\c;gﬂr ﬁlgsﬁ?lstg glf {eh\ér%)ep S\}u?rhvéould be

option 1s
the sproedles elickinghthe “genar for Jild 6% Tynsesultng@abie 30 Coatettsidisplay 40 is

pOSit{OrI]lgt.!l &)atilg (ljloé{g t}lf!& was Collapsee hical or text

. Close SAFETY: If the user selects this option from the dynamic menu 30, the branch
of TITLE 68 containing Safety will be closed to the second level. In this instance, the
behavior would be the same as clicking the “. icon for Safety. The resulting Table of

Contents display is positioned to Safety.

. Chapter 126: This is the current node 20" (the node that generated the dynamic menu).

| Selecting it will toggle its state, expanding the node if closed, collapsing it if open.

. Open up to Level 4 (4 items): Clicking this option would expand Chapter 126 (at the

31d Ievel of the hierarchy) and display the 4th level under the chapter. In this case, there
would be no effect, because Chapter 126 is already expanded to show the 4th level. If the 5th

_level were also shown, it would close.
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element (in this case, an arrow ("<-") synbol). This
row of the nmenu is selectable and will toggle the
expansi on state of the node 20', opening the node if
WO 2085/@h8ed, closing it if it is 5 open. Re@EUSIN0L/029932
expand hierarchy (all rows below the entity): This
menu option is displayed as "Open to Level n (X
itens)"”, where n is the | oSt hi erarchy node that
wl| be shown by the action and x is the nunber of
* nod¥EngEtedeyd S (@hittank Cliskiag Wis eption woul expnd Wiap@hi26 to the

| ' e_hi erarchy,
Sth R xR itk o %S R e Aok lefil A6 Yool o pEFHAL o nodes
(mon@dy dedumgnist. he current node) to the selected |evel.
Exenpl ary behavior for each nmenu option in the
enhanced enbodi nent will now be described with
r efecatse gherpulfilegiREpand/coiapscenavigitiéh €6 cah Bxpand largesections of a

hi 4 hi ' J m nu 30 he.
hierEh b S ird 1MoL Rk bl RS S sy disptay of very
largé,iopen hiewwehiies. | n this i nstance, the behavi or woul d be
15 the sane as clicking the "-" icon for Title 68. The
resulting Table of Contents display 40 is positioned
t oIn ge aliergativerembogdisent,otht apdtktvel dEpaskcoBApse Mavigation higl can be

. : .t his tign fromthe dynamc ny 30, the
mplSEhed S5 b il "B e el &8k o 5 FlinaTiE o psetgeSver for
showiog ttheensmc o ite kpacific. udenoft hhusddssaveas 4 SRk dvehMimE a critical
) vvoulfq be thﬁ' sane as clicking the "-" icon for Safety.
elemegi Of A PRI hiVSEPe of 20 Contents display is
positioned to Safety. Chapter 126: This is the
e. nod ed the dynamc

Cuf i RS PSS SAPEETI MBS o e
impltinents® B¢ comphtt:Opre SranCibingfidohd) 9 Thdse icbmPRBP pro thstctios may
4 itens): Cicking this option would expand

L | 4
be P’agefy &pa &@gesetgtoftarg@nerg} RIIPRSG epmgntes; jspecial EHmoshgOmpated, or other
progFhnSRAY dhtd $r I 5h1ﬂgeé([%}gra&%?§2grbblgcecfpﬁﬁ5ﬁ%% aslbl{;he :tﬂﬁi;lz)gclﬂlgﬁuctions,

_there 25 would Dbe _ ecause
which| exeeity viax harieeesson of Hbevcommputdt lor lothee Iprogrimmblede Stata processing

appaglC bR o] BP1BI N ink e R ErS (B Gibed 1700/ 040972

These computer program instructions may also be stored in a computer-readable
memory that can direct a computer or other programmable data processing apparatus to
function in a particular manner, such that the instructions stored in the computer-readable

memory produce an article of manufacture including instruction means which implement the

~ functions described above.

The computer program instructions may also be loaded onto a computer or other
programmable data processing apparatus to cause a series of operational steps to be

performed on the computer or other programmable apparatus to produce a computer

_implemented process such that the insiructions which execule on the computer or other

programmable apparatus provide steps for implementing the functions described above.



-8 Open up to Level 5 (44 itens): Cdicking this option

woul d expand Chapter 126 to the 5th |evel, expanding

the four nodes at the fourth level to display an

wodnesmamat 40 nodes (nostly docunents). Becaespusines/029932

mul til evel expand/col | apse navigation aid can expand

| arge sections of a 5 hierarchy 40 with one request,

it may require chunking rul-®s to nanage the display of

very large, open hierarchies. In an alternative

en@ﬁ%ﬁ%ﬂ?s #Rd VATiatiqns eafethe cabpendsedbddapmbodianenty asfi the present
invehti h1d N : [ ag,: e .and

R Pt B0 R A Uy Ml MM B8R §dfenf g tho above

teachigii ey examplee the. prateet mpentiohicouldse applial woufRa¥E system. It is

' vent is,not. a critical 10 el nt of ‘
therfiBhEH 1R et i v Wy o508 o aPRed Hipmengnd thei
equinalet s, the imlvertiop any/ teqridipsoEaivisnahia d4tspditiohll§ scBed.

i npl enment ed by conputer programinstructions. These
conmputer programinstructions may be provided to a
processor of a general purpose conputer, specia

pur pose conputer, or other programuable data
processi ng apparatus to produce a machi ne, such that
the instructions, 15 which execute via the processor
of the conputer or other progranmabl e data processing
apparatus, create neans for inplementing the functions
descri bed above. These conputer programinstructions
may al so be stored in a conputer-readable nenory that
can direct a conputer or other programmbl e data
processi ng apparatus to function in a particular
manner, such that the instructions stored in the
conmput er -readabl e 20 nenory produce an article of
manuf acture including instruction neans which

i npl enent -the functions descri bed above. The conputer
programinstructions may al so be | oaded onto a
conmputer or other progranmabl e data processing
apparatus to cause a series of operational steps to be
perforned on the conputer or other progranmable
apparatus to produce a conputer



25 inpl emented process such that the instructions

whi ch execute on the conputer or other programmuable

apparatus provide steps for inplenmenting the functions

descri bed above. WD 2005/ 040972 PCT/ US2004/ 029932 -9

Modi fications and variations of the above-descri bed

enbodi nents of the present invention are possible, as

appreci ated by those skilled in the art in |light of

t he above teachings. For ?ﬁanple t he present

i nvention could be applied'to a file menu system It

is therefore to be understood that, within the scope
We Cldh: t he appended clains and their 5 equivalents, the

I nvention may be practiced otherw se than as

specifically descrlbed -10 W daim 1. A navigation

idf hle arc

t oS VaFRE S 0 st BHE i res B whihple By s o e

navigatfinSPli@Yorigaie: f or di splaying the nodes inamltilevel
hi erarchical structure, wherein nodes having

ances hisraschy alisplser reeans fyp disetlaying theenades/isla m‘ﬁlﬂlﬁﬁﬁ hierarchical
structurt%,g&ﬁ&%&g o@&ql %g %ﬁces@@svéaﬂ% g ?a%gg}fjtg %ezleveq ¢ Qr?y a%xgs?&ggg nodes

['evel escen I con [Fay “nmean

having déss@idats 0gh lbenextpbmiewt@ tHailéwel of antyliesceadt; of each node a
conventi gnal expand-and- collaﬁse i con used to smap t he

ex pantfed display msprsies digplaying pxthevicwity of thesgme of pashpedea
convengérﬁlplnﬁ)\énméolfa fe 1}9191{ Eﬁ[‘l E«?%Fa}ht?% gif:ptah&e% A QUltlap"s:%hesrtates of each

curre state o structure
node; aglynam cal |y generating i nformation fron1the
statistics, for adjusting. the jnfor |on ener

ed
dynanfg Fisplpy BRtsier sathering satiicn gy € gg%n
hierarctféal Sirflre AbLA ARGy FLiRAtRY %ohﬂatfoh Frot ﬁl@ @faﬁmc@ &or adjusting

structure, and for displaying a dynam c nenu
the infoxmatinn; mg@ted\ﬁdmlmmﬂy fymh Setstatistins desedwinghapasitionef a selected node

iR Bl A REAFL PRSBG0S
selected node, wherein the dynamic menu is separate from the displayed nodes in the multilevel
hierarchical structure and includes:

(a) for each ancestor level of the hierarchical structure above the selected
node, an option to collapse the hierarchical structure to the level of the ancestor with a single
action, based on the information generated dynamically from the statistics,

(b)  anentryidentifying the selected node and in which level of expansion
from the root node the selected node resides, based on the fully collapsed condition of the
~ hierarchical structure, and

| (c) for each descendant level of the hierarchical structure below the selected
“node, an option to display the nodes at the descendant level, based on the information generated

_ dynamically from the statistics.

2. The navigation aid of claim 1, wherein the dynamic menu identifies, by one of

~ node name and level number, a path of parent nodes from the root node, when the hierarchical



(a) for each ancestor level of the hierarchica
structure above the selected node, an option to
col | apse the hierarchical structure to the |evel of
the ancestor with a single action, based on the
i nformati on generated dynamcally fromthe statistics,
(b) an entry identifying the selected node and in
whi ch | evel of expansion fromthe root node the
sel ect ed node resides, bas on the fully coll apsed
condition of the hierarchical structure, and (c) for
each descendant |evel of the hierarchical structure
structulEis @Yl daBassed a6 R elchRd Boded Base@ bh G2 ﬁﬁrxﬂétﬁﬁl oNerhB® dynamically
nodes "at the descendant |evel, based on the
from thefadistiest i on gener at ed dynan1ca||y fromthe
statistics. 2. The navigation aid of claim1, wherein
the dynami c nenu identifies, by one of node nanme and
Ievel ThyflEgation abbfteladn 2) &hefin RO d@snfic M KISo IdeMifies in what
node, when the hierarchical -11- structure is fully
level OE ePRBife ithingthe pathsthp sdlecirdt nede ecsidsadesrdem thayiaformation generated
rated dynamically fromthe
dynmn%?%fﬁ@@ﬁ%iﬁm%ﬁ&%he navi gation aid of claim2, wherein
the dynanmi c nenu also identifies in what |evel of
e pansjon, wthi path, the sel ected node resides,
Fased TR gAORRE} %@fqnaﬁ &éf:r@warb%gwaa%@mlépmgﬁeﬁ fORgw many
11
i3 B R OB 5L g CLAAT By o
the statistfidd-t i onal | evel s the path can be expanded, based on
the information generated dynamcally from the
statistics. 5. The navigation aid of claim1l, wherein

tshe dYRendvegdi®n did sl {1l Rferbiihd §rdlnic MBEPRENtH es the total
addi tj onal descendant nodes that will be di spl ayed if

numbey ofcadgitiona] deseiendant sedes dratwill besdispdaorsd ifcthel hietarehigal structure is
expandgci3 oetﬁé ge‘ii?ﬁ?e%dr?y}i bo%?%ddonotﬂ% t}l?om}aﬂog é%}ate%;dg%n alcag)g om the

am ca 1'¢ss Vi ron
ﬂaﬁﬁu&ld of cIa|n11 further conprising neans for updating
t he displ ay
6. The navigation aid of claim 1, further comprising means for updating the display

to show a path of the hierarchical structure to be expanded or collapsed to the selected level of

expansion, based on the information generated dynamically from the statistics.

7. A computer program product for navigating hierarchical structures having
multiple levels of nodes, the computer program product comprising a computer usable storage
-medium having computer readable program code embodied in the medium, the computer
readable program code comprising:
computer readable program code means for displaying the nodes in a multilevel
hierarchical structure, wherein nodes having ancestors can be collapsed to the level of any

ancestor and nodes having descendants can be expanded to the level of any descendant;



to show a path of the hierarchical structure to be
expanded or collapsed to the selected |evel of
expansi on, based on the informati on generated

dynam cally fromthe statistics. 7. A conmputer program
product for navigating hierarchical structures having
multiple I evel s of nodes, the conputer program product
conprising a conmputer usable storage nedi um havi ng
conmput er readabl e program ggde enmbodi ed in the medi um
the conputer readable program code conpri sing:
conput er readabl e program code neans for displaying

t he nedmputenreadabld frofevelode mhﬁfs&émé;ﬁ@hn%% RIMCHERRY of each

, Wherei n nodes having ancestors can be col | apsed to the
node’snagg|a cgnvenrignal expeadaad-cellrgsnisereuse sy swap theemandrgrand collapsed

states T dg&ﬁﬁnded to the |level of any descendant; -12-
conput er’ readabl e program code neans for displaying in

t he vicompittyreadabkaebgranded SmeaivtorszatRing Nhiistidakbout the current

nd- and-col | apse icon used to swap the expanded and
state 0@@? &&ffé@bcal grugtee fon dmawiraiio aeneraing indemptiow fromehe siptisics, for
s D9S8 R oy 0106 P PP o oo
selected podendisrddyley imytha bicsdrehicp] istodaduragpenid dor cﬁs;ﬂhyixtgi‘:ﬁdy’namic menu
.stati.stic for . adjusting, the.informtion generaje
associaligy 5 e i RS S PGS RSB o B diripyed
nodes i theAmuBiRNEIiGerchRABHHEGR] AW eskridds;t he hi erarchi cal

structure, and for displaying a dynam c nenu
assoclat edfopieadh anprstos devistoitbie histechiashgrustune stivae thersaleicted

' rate.fromth i SpI d ,nodes in th .
node, ffEPtor & BARRE By et B thRto i Bt O E Pt Vil sne
action, baved @A the infeasidrgch@Rl dohantibalyTidas teGhitigids, St ructure

above the sel ected  _node, an option to collapse the

hi er ak@hi c2n engyidrntifivieg the selpted madsiandin whigh teveleafiespansion
. i -
o b 4R A P 0 DR TPl o
hierarcleipdl strudtakeydodf yi ng t he sel ected node and in which | eve

of expansi on romthe root node the selecte od

resid Y | e et haen VPP %@Eﬁalcs&ﬂa@ﬁq&?%ﬁwtsﬂsﬂed
node, ah bSicH 16 RispRy IRl Add6S Mitke dRBGhdant level, based on the information generated
dynamically from the statistics.

8. The computer program product of claim 7, wherein the information identifies, by
one of node name and level number, a path of parent nodes from the root node, when the

hierarchical structure is fully collapsed, to the selected node.

9. The computer program product of claim 8, wherein the information also identifies

in what level of expansion, within the path, the selected node resides.

10.  The computer program product of claim 8, wherein the information identifies to

how many additional levels the path can be expanded.



(c) for each descendant |evel of the hierarchica
structure below the selected node, an option to

di spl ay the nodes at the descendant | evel, based on
the information generated dynamically fromthe
statistics. 8. The conputer program product of claim
7, wherein the information identifies, by one of node
nane and | evel nunber, a path of parent nodes fromthe
root node, when the hieragghical structure is fully
col | apsed, to the selected nhode. 9. The conputer
program product of claim8, wherein the information

al S0 THEMSrhiiuit@progdriin Widtucd T\eRlim It wRXBANE! RbormWidNidentifies the
the path, the selected node resides. 10. The conputer

total nugthsgpladdpiopal descendant nedantlg:t withbe displayedef thahigravelti¢ad structure is

| [ fhes to. how many additional |evels the path can
em”md%gﬁgé%%ﬁﬁggFm@iS- 11. The conputer program product of

claim7, wherein the information identifies the total
nunber of additional descendant nodes that wll be
d?-spl Alyeepmmuierpgogiam prdupt of glain ¢ ivetherrcompsising gpmpetegreadable

progra:% ?o&epﬁeaﬁg kg %#)ﬁ%nﬁqgeed%;ﬁn%; to-gﬁgw ﬁg%%tfﬁ{e Iﬁér%é%@ %ﬁgtqféct{) be

claim 7/, er c I'sing conputer rea
expand@l @golapsed thetheredased lovel opebgiangion.t he di splay to show a
path of the hierarchical structure to be expanded or
coll apsed to the selected | evel of expansion. 13. The

MRVi Oftd PRigatiGh 8 ofLBinN lwhEig R IHGI‘EJ%WG&E $RlcAYns o

means functions to display a dynamc u assocl ate
display aidytenzic mede assosipled ydth a node Hisplayetiatishhieraichgtl srmtureewhen the

wWhen the cursor is ver ed, over activator used to
cursor { G er Shichiat Sl R BrEope e f s gt iBEr wipode.
The conputer program product of claim7, wherein the
conput er readable program code neans for displayin% a
Hynant e Gortpyier pragrano prodie of cleim Zywhereiy itherdomprrten readable

' i i spl N Lerarchi cal
oSS58 0 SR D i
associatad tvith atnode displdydddn shehicrtiRBicabDspacdrdviandhealrscr psitrered over an

st ate of Hﬂe node. conput er-i npl enented aid for

_ 15,
activatop used do, sy apythe ﬁ@%ﬁ%%@ﬁpsgd miegrofiafiodsd structure

15. A computer-implemented aid for navigating the display of a hierarchical structure
having multiple levels of nodes, wherein nodes having ancestors can be collapsed to the level of
any ancestor and nodes having descendants can be expanded to the level of any descendant, and
wherein a conventional expand-and-collapse icon used to swap the expanded and collapsed states
. of each node is displayed in association with each node, the navigational aid comprising:

means for gathering statistics about the current state of the hierarchical structure;

means for dynamically generating information from the statistics,

means for adjusting the information generated dynamically from the statistics
based on the position of a selected node displayed in the hierarchical structure, and

means for displaying a dynamic menu associated with the selected node, wherein
- the dynamic menu is separate from the displayed nodes in the multilevel hierarchical structure

and includes:



having nultiple | evel s of nodes, wherein nodes having
ancestors can be collapsed to the | evel of any
ancest or and nodes havi ng descendants can be expanded
to the level of any descendant, and wherein a
conventional expand-and-coll apse icon used to swap the
expanded and col | apsed states of each node is
di spl ayed in association with each node, the
navi gational aid conprising, means for gathering
statistics about the current state of the hierarchica
structure; neans for dynamically generating
i nf or r@t | Oforleh@nt&ifor3éval bsthé BRrardB@D Sirdchire AHvVEIAd fRfbcted
the information generated dynam cally fromthe

node, a3oatiestoj colapsp d@éuermhlcakstrp@lgrettp dhe lovel af the kresstor with deingle

sction, ShE Rk miie, ALELANANLERL Bl EUS I Pyspdnd means for
node, (tv)h er gi 6hﬁyt1hﬁ1tﬁﬂﬂg':lﬂﬂe@el€a&un¢cﬁ aB€& RRWRILE 1dvedh dxPhsion
di spl ayed nodes_in the nmultilevel hierarchica
from ﬂ@tr?qjélp the sglpried pude gepides, haged oy thy fifllycolensed eanditionayf the
lnaamﬁﬁ%%ku tgﬁ'hlerarchlcal structure above the sel ected
an option to collapse the hierarchical structure
to thé&)l evéir eadh dekEndumc mrblcuff thd litraghRalndueturetedavo the selected
based on,.the jnformtj gener at ed  dy an1caJIy from
node, ap Qptiory faﬁ?ﬂﬁY&Eﬂ nqdgy at fffd@awa%‘ﬁﬁ ibﬁiﬁqrﬁ’ﬁ theafarmption gperated
dynamlB&l SR thel sthtddsch | evel of expansion fromthe root
e the selected node resides, based on the fully
coIIapsed condition of the hlerarchical'structure,
and (c) for each descendant |evel of the hierarchica
structure below the selected node, an option to
di spl ay the nodes at the descendant |evel, based on
the information generated dynamcally fromthe
statistics.



