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WD 2005/ 040972 PCT/ US2004/ 029932 -1 H ERARCH CAL,

MULTI LEVEL, EXPAND AND COLLAPSE NAVI GATI ON Al D FOR
wolleRAREH CAL STRUCTURES 5 A portion of the di 8cirasmoa029932

of this patent docunment contains material which is

subj ect to copyright protection. The copyright owner

has no objection to the fackimile reproduction by

anyone of the patent docunent or the patent

di sc HIERARCHICAL, MUEITEEVEIL, IEXPANDeAND COLIAPSE

r ecor d¢AVIGHTRONAIBBORHIERAR CHIOAY STRUCTURES
of fice, but otherwise reserves all copyright rights

what soever. 10 FI ELD OF THE | NVENTI ON The invention
rel ates to navigation aids for hierarchical structures
such aé\ pqrtlen ofvtha aligstasuret efxtbispatens dogwment ppriging fmaterial which is
THE L NVENT " Hi &y |
subJecg Q[Pu c(ip&’]fl%ht Prg :glh Ia Eléhreelc%pynlg {\N ngl fas éle gé;@g t%a{he facsimile
reproducti€® by anyénevérahe iphtehh@Riniest Oﬂthﬁ pawnt ﬂﬁblo@ulbﬁﬁsl\ﬁ %ppears in the
any palir of nodes, and there is a notion of "towa

rd
patent; s o reqqeds; ped¥IPQ op any Hatiopdt ot ErgEonahpreR! &G, i otherwise
reserv%% élgf’@@g'%ﬂ{;g?‘ﬁtg wh@ﬂg Jel-S opposite direction, toward a

om node with no descendants, such t hat
there are nultiple |levels of nodes, and no node can

havie ISRV er ent. Atree vvithnnodes has n-1
branclggjs ]‘ggtween the root node and a | eaf node. Any

node between the root node and a | eaf node is 20 _
r ef er r 8t inventomrelatemtosravigaiion @ids daehierapghiead seheturgs such as file

ctures such% manager s, taxonom es, and
managlgeé% %’%On8¥mest%rntf‘ lﬁ% Otfcon% partl cularly large or conpl ex
hierarchical file structures contain nmultiple levels

expa@lgﬁ q(tfl\?l%‘?ﬁf'f nensubiRier s) . Conventionally, an

se iconis displayed to the |left of each
node's nane. This icon shows a "+" synbol if the node
is col I‘Hﬁmadhi(:alharudnsﬁ” 4% uséd theeeinl és cthe dadinaryo dense of a “tree,”

e B TR 2L L) o) o A Al St
top ofSHEREL” (i 8. Bk o8 Wik RS AdiR WiesEe a8y, ahadeSoppBsite 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 managers, taxonomies, and tables of
contents, and particularly large or complex hierarchical file structures, contain multiple levels
of nodes (folders and subfolders). Conventionally, 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

6

the level directly under that node to display. The icon then displays a symbol. In a

[ 132

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.
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the level directly under that node to display. The

icon then displays a "-" synbol. Ina simlar
woasdsioaop72cl i cking the icon while the "-" synbelTiUus2004/029932
di spl ayed causes the node to collapse -- the icon

then displays the "+" synbol again. Al descendant

nodes di spl ayed 30 under thé-original node are

col | apsed until the "+" synbol displayed next to them

i s cli bkewren\DndoBSEIOHieaTChiRCE/BuSRA 0/ 20882 turd chim be collapsed

ot R g ALY 58NS e et wi

singletabgorhi E}E;ﬁih@ﬂl,‘g man&ﬂﬂoﬁnlﬁlﬁpﬁ)@gﬂﬁlevélﬁ) réqﬁl?rei‘ﬁf&ﬁtlhﬂé SRIAY and no
| evel with singl e action pandi ng a_branc

indicagign of the @umbgmfagodpw@t will beyenposed ahal givenl displey levelss pravided.

no indication of the nunber of nodes that will be

exposed at a given display level is provided. 5 1t is

t o t heltddtaithe splution phtdsee andotberiproblpmeid eimcht the wheserdt invention
present invention is directed. BRI EF SUMVARY OF
INVENTION It is therefore a primary object of the

pr esent i nventi on to provide a navigation aid that

gﬁglg f a nultilevel hierarchical
BRHH@F ure to e expan @bf 10 col l apsed) nultiple
dlsplaylevels V\Athasmgle action. It is another

obj ect Itaf thehaéorp rRgEEAry iobjeentbﬂ the pteseni lihveevtian usprovide a navigation

. S ct an hi er to be
eid 15§ SSeelo Bt of Ariliorl Risro@ral sbtursde B xppasied (or
collap!%i‘l) e dRplal NeeNURRIh sible dc88%. exposed at any | ower
| evel i'n that branch of the structure, and to quickly
expand that node to any of those display |levels. 15
These R”éjalﬂitlti@robf&t BEHR RERnAMVEMEAG N oR! LYt 1@ Qel?d‘t afty node
software utility that conprises a navigation aid
in a mpitidevet bisraselty, $o @ewaree@* 1§Slmhltm Withie thmmm:gzd} sIructure to be aware

of the AP T Wems Ynmeredt wemuCloul W& iyl Btenghalt B sfucture, and 1o

quickl@ekpandteedt nod@ﬁﬁhriy‘bf?emedi Byaxgaided/ col | apsed state
of a node displayed in a hierarchical structure. The

menu contains entries that identify in which display
| evel Tﬁes@éﬁ@'@ﬁhe@rbw&@s ARURh{08d 9?%@&15@@%@1 Vi de ut111ty that

structure's fully coll apsed condition (fromthe root
comprisggl @ Navighiéomzeigiier h@rarqlingz;il séiyctures\sabls as @lmauﬁgdr.hltw(ononnes or

tables ?E g@g‘ght% Eha% gggfsly X c 3 t\Jrvti"le t eagu(%s%dr is ﬁoverecﬁ1 over an activator

used to swap the expanded/collapsed state of a node displayed in a hierarchical structure.

is dire

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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wi || be exposed when this branch is expanded to each

of those |levels. Each displayed entry in this nmenu,
woasistiueted bot h bel ow and above the identifi edCnwsen04/029932

can be clicked to cause the hierarchical structure to

expand or collapse to that display level. 25 Qher

obj ects, features and advaBtages of the present

invention will be apparent to those skilled in the

BRIEFPESCRPTION GRGHIIDRAWNGSsspeci fication including the
acconpanyi ng draw ngs. WO 2005/ 040972 -3 BRI EF

DESCRI PTI ON OF THE DRAW NGS 2004/
e davansian jis bg@rt@ﬂe@mgr@tlgeg %yh gglgﬁ Ozgﬁﬁéﬂed %escnptlon of
the Preéég#doﬁnggdlgfeﬁlﬁ' hﬁ %ﬁ:‘ﬁﬁé & 'tﬁ?:na&gmpﬁﬂﬁnf aedvahg Gtbures, in which

ments wt rence to the acconpanying draw ng
like refbiegte mumernls refer thlikel dlémentefheoughount, andrisrahishy ef er to
i ke el ements throughout, and in which: 5 FIGURE 1
shows a first enbodi ment of an expand collapse nmenu in
FICURIRNGRoWS 4 first ehbopinesenf an expend icolapse spsingyin @cgagdance with

connecti on vvlth a table . of RE 2 shows a

the prega GG TLUAR AL SPGB 0 PRERE NEnu | n
accordance wth the present invention displayed in
connect i on w th tabl e of con ents

shRER SFF[E1C1| 0 ﬁxmgggp%#‘s%gnenu in accordance
with th@rp‘lf'ésg{ntr 1ﬁge ‘gl'gﬁ Qﬁjs‘(p@% h %nnE&ﬁmMﬁ?@ﬂibld Giectite et

rate draw ngs, specific termnology is
enpl oyed for the sake of clarity. However, the

DET ﬁﬁﬁﬂéﬁgfgﬁggﬁﬁFTWmﬁe limted to the

spec ogy so selected, and it is to be
understood that each specific elenent includes al

tlgl gnslcggﬁ;&g?g%lfe\ﬁ%lde ﬁoﬁlﬁﬁhtsogiertﬁé %gés%}]tanﬁ/'eﬂﬂl&rﬁrﬂlﬁ@ﬁ%r in the

a s m ur pose e multil evel
drawin®¥ apasifie @érhﬂﬁlﬁ&g}sﬁfehvpﬂdi}edlfblr thie tsykei of charitpr E@mewltehnventlon is

th
e e L B2, S TE LE ] T o e s
that ea‘i:ﬁ%?&?fﬂmglgmeﬂ{ inchud@ ﬁ? tRfinieAN @R afentd that SpePaE i §élrAldrymanner

used wth large or” conpl ex hi‘erarchi cal
to accdrhplésh asdimilat prpssecont ai ning nmul tiple | evel s of nodes
(e.g., folders and subfol ders).

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 shown 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 collapse.
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As shown in FIGURES 1 and 2, in the multilevel

expand/ col | apse navigation aid, a 20 conventiona
weoxpEnddéoel | apse icon 10 is displayed to the | e€r/ust004/029932

the nane of each node 20 of a conventional, multilevel

hi erarchi cal structure 40. The expand/col | apse icon 10

has the conventional expaté/ coll apse icon features,

wherein clicking the icon 10 next to a selected node

38e Whiifilevdlhexpahd/colagee! nhwigaticip! Ay edlsc apsesles hen unobtrusive
descendant nodes 20a directl under__ the_ sel ect ed, nod

mecharggn, inghel fcs’rﬂ clye dyaanically P ergte RO (RS I PICES ¢y expand or

ot {3,080 e 0 S50 ML s 3 2

can be ﬁMbIehgeﬂt&| aswmggbﬁpo ﬂdyap&edﬁpluy gapamiicodliapseadgions specific to the
rovi des an unobt h

SN (LTE R RO S E M RITN T T A

menu FRAM c%at%i:ﬁ’gnlégaf%éﬁn(ﬂ‘o $thélet}‘1§111 alThekaihhferl and the invention is

structure a specif [ evel of expansion. The
not intendsd ta36k liméed toen megod emand esings Javagenipidayerpt | ayer to
di spl ay expand/ col | apse options specific to the 5
sel ected node 20'. However, as wi || be appreciated by
tHueh énditidodldioda of ki Hlérarqhytma:aarhe exptrgled psgall@sed snmany level

b t
by hovRyE YT KRS UBRERGHT P& At U TG0 PoThaseetRl o target

1. L8HielhO &paEDEbIEhSA Reodivh e disgRYAS Cyvh Ira 30 when th
leve Ehgklﬁﬁ |§1 8 nodg 20 o% a hlerg?c g fgﬁ bMﬁj when the

cursor 68 p)sahltd/tecbdawenm’l hesiysted uml tarwap dhaexpa dl’ﬁ?lllépﬁeﬁ@taé‘?/%fr anode 20
dlsplaygadn g and gll léru?tél}‘ eve%’bﬂ sut]seo &rts I?',‘I’oségncestors of

eve
the sel@é%[?@'ﬁ@iél@ Qb" esRldead ﬁkﬁiel zm, aaiddo;dioaplt@ymdmddgmanpm tiemedes at

th 50 is h d
cach IySiaf tho hiarshy HE TekperhieceioCiR Tage 2. SEaearendoRgRe ot

the nuI&lbﬁIp ?ta 1¥ ed%&#hat &olll delgea%h%w CiMiow the! Sisth&d 1@9@1 iweshﬁﬁlﬁtthé” Rierarchy

entries ose ancestors of
40 be Gfned tethaniedd. Ahe ,mdlﬁEvSl&lx@aﬁcb!cblhpstenaz/ﬁga,tloamﬂ thps saves the user

to individuall th
from }mvg}gamgﬁ:y tq@xg%}dg etn%dgléqn ggﬁfgdmﬁg ?f%gcplar? g!% Hr%ltlpl% individual

nodes ?\gz\l‘ﬁ@lﬂgetﬂﬁt gtx%\fﬁ% e bPH fRLE&Sa Lpecifite pAteRiDRddeOh staete® EdiRpse that

~be shown bel ow t he sel ect ed | evel 20', should
branctt dfehdrstencarrehy 40 be opened to that |evel. The

mul til evel expand/col |l apse navigation aid thus saves
the user fromhaving either to expand the structure
485 BiowR hu FIGYRESphand Agifnthe tcusboe 50 rislhovaedlover 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

selectable in the list, and will expand if currently collapsed, or collapse if currently expanded.
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nodes 20 within that structure or to |l ocate a specific
parent node in order to collapse that branch of the
;;QV « aporre, 20048, Shown in FIGURES 1 and 2, if PCIAS2004/029932
6r 56"i's"hovered over the icon 10 for a
predeternrned time (for exanple, 1.5 seconds) an
expand/ col | apse menu 30 appears in the vicinity of
the cursor 50, preferably below and to the right of
Each gefeetionria cthe SfenuTh@ highlights ehemtlieooumary 5S¢ payseaover di ggmmonly

‘ t.o user @ﬁgferenc If the cursor 50 is too Iomron t he
re e“eéé? 8% rpieovern hgh ther Wript i Postiqngd BEing AOMYHed bel ow,
then the menu 30 will display above and to the 25

right of th cursor 0. The Itllevel and/ col | aps
niRs gaendfroliapge weny 3P santaing i Tommeation it isgfneried dynafigally after
gatherﬁlgl s%ﬁfsﬁgs 5’&9&? e Qurtefit Mh! dFiRe RictRSlicARRUBRY 4B 8hPWeh I'!1@_]ust1ng

. For each expand option, the total nunber of
that mrﬁmtasmn Hasedvo i pesitiansetbthe seledied node 28evétbinethah sigiecture. This

ded Lo t he ted | I bl t
cisplae i JESBR B BTN corrent tovel is
sellectable inthe list, ]and wil | Iexpand i f currently
cal | apse | apse if current ex
o SBmmbnnsy ensfipichy Begenmt oblsel et DBF BEMi o5 Parent poss from

the ro ﬂ(’;’de3Q> !?1'69;'31 @Htrﬁ)d@%n 15@(}15‘1(}‘;3 qr “@Q)sgaéslfe%pl"erm'ﬁlGURE 2,
commonl y erred to as mouseover" when t he cursor

“Ckmaffﬁ@%ﬁ&1mMM&HmsﬁﬁfETﬁ%use). The expand/ col | apse nenu
30 contains information that is generated dynam cally
after gathering statistics about the current state of
. t Mee h@ua B0 hidemifiest ntuethat devi) @fhdxpaneionadyitiéd ithg Wanch of the

T T e

“C PER mge)n provi de several functions: The nenu 30
entifies, by node nanme or |evel nunber, the path of
parent nodes from the root node to the sel ected node

. ?flose r%gﬁe% rl]l %ﬁné Qadéﬁré&%l\(ﬂe)vels tBlS %@Iﬁlaraélah of the
hlerarctlﬂmtstrﬁctt&ﬁe 4 canttatexpandet (of FISURIBY | ﬁhpemﬁotltaval 3,A€Open to Level
4,” andh¢ i ﬁgglgwdrvt@?? dé%FfQﬁRﬁgaﬁEﬂiﬁg tlﬁfe%f‘l parid * (?Peeﬁf%ﬁ%%eedl 7).
2, "CHAPTER 126").

. The menu 30 identifies the total number of additional 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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The nmenu 30 identifies how many additional |evels this

particul ar branch of the hierarchical structure 40
woaomsmeoexpanded (in FIGURE 1, "Open to Level B¢C1/USEman29932

to Level 15 4," and "Qpen to Level 5"; in FIGURE 2,

"Open up to Level 4" and "Cgen up to Level 5"). The

menu 30 identifies the totaP—nunber of additional

descendant nodes that will be displayed if the

hilerabastti emboditment; tthe envdllevel expaadidalthpte navigatien aideprelvides an

unobthusiber (giyamoly gBhespi dper 30 il P ensiproealye olapse 2

hierartifital sk@¥@te 40 to #spdcBFBlevd M ekPinsleRY BAn Sxam ;)(ﬂéf of 5&KB thenu 30, in
It is noted that in the user Interfaces 2 | ustrated

conjupgiion| WiiRES coneantional expardfroliapseseshui 4Q tgeactastl bihdharbesisNexis

Res GRS PRI On L T AR s COFRRIBTARTBREIR s v

in FIGTBRE BOIt an ehRarekd elbddingent,aHs Qnﬁlfi&vél%;@ﬁﬂd/&@llafp@@ﬂhﬂgatmn aid
owi.ng this branch of the hierarchical structure

feportﬁ ad%la%%l paferaios abest ¢ash @l phihestrueresAQ: efin pxaraple of additional
[ =3V I
1nforn’f'2f gxg? tgef‘ 8re-<|:_l'§@t ﬁeeld'lfllgzgi:on i3 gl: “1%.8‘2 %%8”%1(]? lb@ tCZ(%SF Dby, selecting that
mode Zﬁ)ns thet meflopAn dxamlpfe af smsbd me:ﬂmmeonpbratlﬁlg agéditional\iformation, in
. 2 .5/0 0972 PCT/ US2004 932 6 In a
ConjuRGB oY Heh t oM VERE Pmapép é’l ANsG B&HH%WP%@E@ theadvirgigrimResearch
Systerl fér Rfl@%lﬂ@%fad?)ntdﬂ'fbogf DERHNE s @Mff@ﬂﬁe? &ola¥s %%ﬂ@fa?édeqs shown in
nmenu 30 that lets users easily expand or collapse a
FIGUREér ar chi cal structure 40 to a specific |evel of
expansi on. An exanple of such a nmenu 30, in
conjunction with a conventional expand/collapse nmenu
4ABxegmpleryaberhviy foneathe nigNespt®nSinRéwebasicheByedisenft eill now be

of Deering's California Codes
descnh%‘ﬁg{tgf%fgren?%togﬁ%é}n FIGURE 1. In an enhanced
enbodi ment, the nultil evel expand/coll apse navi gati on

a addi tional i nformation about each |evel '
%'9 ; sty @a%ﬁefec ligks then exsxmhoblotxpaediheissieated hierarchy node 20

as in th@f:&f\@ﬁﬁ?rgﬂ‘ ekﬁanﬁh‘:%ll%{ E?ﬁe?ﬁ 43P eﬁfefds ngé oQ'ta {h?chhoﬁﬁassocmted

hat wou be cl ose y selectlng
with the nelectéh nesa 29 fer ef predetérmanetetime i (a.go rlp@ satonds) to see the dynamic
@}jbitlonal 3forrmtion, in 10 conjunction with a
CXPANSRVERE MR Yexpand/ col | apse menu generated by the
Lexi sNexi s Research Systemfor the table of contents

of. ,,Deer s California Codes Annotated, is shown
. I‘ 49 bQP gFhe user clicks “-” symbo? to collapse the selected hlerarchy node 20' as

in the convent1onal 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) hierarchy (all rows above the entity): This menu option is
displayed as “Close to Level n”, where n 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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Exenpl ary behavi or for each nenu option in the basic
enbodi nrent will now be described with reference to
wWOh@IREI9T2 15 "+" synbol: The user clicks therPC¥#US2004/029932
synmbol to expand the selected hierarchy node 20" as
in the conventional expand/collapse nenu 40. The user
hovers over the icon 10 assbciated with the sel ected
node 20' for a predetermined tine (e.g., 1.5 seconds)
t heesée)ftduaemkymm CcT hlemndfpﬂmhhﬁﬂﬁglaﬂﬁh ds SDevel 'n”, where n is the
n@g The u er clicks "-" synbol to coll apse t he
node Z‘i t?&&ermeért ¢ EHRAG daeryn30, é@d 19 indigpted with éﬁm@rﬁfﬁﬁﬁ%ﬁl or text
elemeﬁﬁ(ﬁﬁ'ﬂﬂé el prﬁﬁomn@-”ffgymﬂ_&§ q‘ﬁ?srroup(‘ffet‘hé éﬁk\ﬁ%rls 68t nd will
for a predetermined time to see the nam c
toggleethp@mansmm sigpe of thermpd8 R0, dRemmgttie padd ﬁpSIB olesedsapsing it if it is
hi erarchy (all rows above the entity): This nenu

ope "option is displayed as "Close to Level n", where nis

the hierarchy node that will be collapsed by choosing
tlon The selects this pmenu_option t

. Emwa,s £Xpa9d 15?%5}& ?%J% rqVtsebesasv ﬁlilee@rgwwhzﬁomew@mﬂ igglisplayed

as “Of)é?letoeﬂé\ﬂet M & ?tefn@ﬁ WaYR! n 88HE %\9\%’( hicehBRF &Tevﬁxlat il be shown by
heans col | apse the root node o th hlerarc b.

the actiGh esé xlie v nlzhbareﬁn@dmbélawsthe thees eode dvhh@vwhll be shown. The

users F g?cg é]%l’s (n?etﬂlé %Htlé)g reﬁgul 3«1&2%8)5?% 4tj ﬁer 91(') GGEO'to%er which the
cursor¥0Tik WSZ&HIg (Q%%%ﬁ%nt‘r?odej—ﬁ)\/tﬁé séMct&dleivant ent ity: This

menu option is displayed as "Level n", where n is the

node 20' that generated the dynam c nenu 30, and is

| BRéphBbeNalr $ECH 'h?d?ltl'cﬁﬁbn% tﬂeeéﬁhan@deéf%ﬂdlﬁlbﬂ will now be

this case, an arrow ("<-") ol). This row of the
describashwith seferenesctodBOERENZ wi | | toggl e the expansion

state of the node 20', opening the node if it is

closed, closing it if it is 5 open. Rows to expand
o hChrsa TdHLE ©6&1 If thovssr bdéaswhiheptimt frdng the djmamiermeuu 30, the branch

conai§-e 55 S 20 T B o BB wou e

the sa®BQWR1iBlYing ke -8¢ddnOdr Otk #8.1 $hd Hﬁ!@.ul@lﬂgﬁeﬂbleoéf GQH&Ts display 40 is
bel om1the current node which will be shown. The use?

positianeH ée thetrieide thap was eltapesd. t o expand the hierarchy 40
fromthe node 20' over which the 10 cursor 50 is
hovering (the current node) to the selected | evel.

. 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.

o Open up to Level 4 (4 items): Clicking this option would expand Chapter 126 (at the
3rd level 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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Exenpl ary behavior for each nenu option in the
enhanced enbodi ment will now be described with
woebwraooe to FIGURE 2. C ose TITLE 68: |f thecuaseoo4/029932
selects this option fromthe dynam c nenu 30, the
branch containing Title 68 will be closed to the
first level. In this instande, the behavi or woul d be
15 the sane as clicking the "-" icon for Title 68. The
. r €peh tuprig LEedl se(4dfiteCimint (Elﬁtﬂ@ngﬂh‘i@é;ﬂﬁm%ﬂl@ e E@h&'@ﬁa@fé@d% to the
to, t he node that was coll . Close SAF I f the
Sth leyel expanding thet foug ngdes %tnth1e rfePﬁtb Heved) o sispdaynam @ddigional A0 nodes

(mostty@{éﬁﬂlen@j TITLE 68 containing Safety will be closed

to the second level. In this instance, the behavior
woul d be the same as clicking the "-" icon for Safety.
T .
p%gﬁul%gn%e HHI]%%F L}F%fﬁﬁlceﬁ%) ?%Q{q%g%&n %HI%EL I%)S(pzinl?]lelarge sections of a

hierarchy #@ tithnombereg@®st, (it ey megidret dainkiggnaleate thanhge tendsilay of very
rrenuﬁ.. electing it will toggle its state, expanding
large, OREN RISEAICH?S- ¢| 0sed, col lapsing it if open. Qpen up to
Level 4 (4 itenms): Cicking this option would expand
apter 126 (at the 3rd level of the hierarchy)
Of% BP éi}e@ﬁ%%g?mbwwpt dhoarlil ﬁ‘éela%aﬁtdé(fo lapge %\flgat@asaéd can be
1mple¥n|§ﬁtre8 wWRg WU DSWAS a fa%@;?] t%ﬁx@# 3f afm%ﬁﬁ“el%g? h’ﬁ)useover for

al r eady expanded to s ow t evel .
showihg\ied meen.e Tlesypesifiowse dfta moudedverd osmis ANAOND408d2a critical

S2004/ 029932 -8 . Open up to Level 5 (44 itens):
elemeH?t/th?%es?rm%veB ?%on woul d expand Chapter 126 to the

5th level, expanding the four nodes at the fourth

ot T e A G
1mpleﬂléﬁﬂe6 Byl &fhjﬁte‘il PSR RANR LAY, IPh&L Cohpifer %}o amﬁnstﬂuctlons may

hi er ar Chy Wi'th one request, it may require chun
be provifeddo pprenssyef a aenedalsmirmse ebmpetey, spt@algeirpaspenmputer, or other

hi er an alt rnati v enbod
progsiiyfilh G0b Biossaind oBriBEeR fGat PO aFulelfhpthe instructions
whichi é@b@lﬁeﬂh ek PEdcBGoR RS ItRRGEMPURP odHthe? [ERANMMIC Uhta Kprocessing
as an alternative to a nouseover for show ng the

apparafys, Greatrraeans & lmpéem@@ngﬂheafum@@eqnb@é ebere. a click

event is not a critical

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 instructions which execute on the computer or other

programmable apparatus provide steps for implementing the functions described above.



10 el enment of the present invention. It will be
understood that the nultil evel expand/coll apse
weabdswasg2utility can be inplenmented by conpuPer/US2004/029932

program instructi ons. These conputer program ‘

instructions may be provided to a processor of a

general purpose conputer, sPecial purpose conputer, or

ot her programmuabl e data processing apparatus to

pMatlifeatansrmoli veeiations: bf tthatabotdidestiibdd egibbdiientslbf the present
execyte via the cessor of the conputer

. vhi ch ro or

invenlffh G BT GmanpReaaiel B deseciled Hpihe: altis, lightat the above
hifB&NBor Sanipl)! ' i | i

e T

therefpre 40 dwnpndasstopd aliath| withime ther yedphaof ¢l apperedet! alaims and their

. .oth . ble.d [ .
can RS O 5 PSR AITERL 8 BB e P

that the instructions stored in the conputer-readable
20 nmenory produce an article of manufacture including
i nstruction neans which i nplenent the functions
descri bed above. The conputer programinstructions nay
al so be | oaded onto a conputer or other programuable
data processing apparatus to cause a series of
operational steps to be perforned on the conputer or
ot her programmabl e apparatus to produce a conputer 25
i npl enent ed process such that the instructions which
execute on the conputer or other programmable
apparatus provide steps for inplenenting the functions
descri bed above. WO 2005/ 040972 -9 PCT/ US2004/ 029932
Modi fications and variations of the above-described
enbodi nents of the present invention are possible, as
appreci ated by those skilled in the art in |ight of

t he above teachings. For exanple, the present

i nvention could be applied to a file nmenu system It
is therefore to be understood that, within the scope
of the appended clains and their 5 equivalents, the

i nvention may be practiced otherw se than as
specifically described. WO 2005/ 040972

PCT/ US2004/ 029932 - 10
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510 15 W Cdaim 1. A navigation aid for hierarchica
structures having nmultiple levels of nodes, the
woavisgaed7eonal ai d conprising: neans for di spl apCngstiea 029932
nodes in a nultilevel hierarchical structure; neans
for displaying a conventional expand/collapse icon in
the vicinity of the nane -df0-each node; and neans for
di spl ayi ng a dynam ¢ nenu when the cursor is hovered
ver an activator used to swap the expanded/col | apsed
Bte of a node displayed in the hierarchica
structure. 2. The navigation aid of claim1l1, wherein
t he neansavigiiof afilod HieRdciacd ¥adthfes hBRAY mulGhH U8Rs of nodes,
nmeans for gathering statistics about thé current state
the nagfatipreal pidegompeisingal  structure, and wherein the nenu

cont ai ] r ' [ s .dynam cal |
from t Azeh BB heardh RRIRIR AR Tl
2, whenehns fopdispRahg  @nvelitphlboxipagd/eolthpaitos in tRRRikinity of the
further .i ncludes neans for adjusting the information
name gheach n9fc:AMe sel ected node's position within the
hi er ar gfai r : [ ' ' f
cl ai m Seufiplor Qspleg it ynaichmetd fni7 eBtecl ) hEreover an
activatdraisedotatshvap thepenpandediadlepsefl stie ofvenodealisphayed in the hierarchical
hierarchy fully coll apsed) to the sel ected node. 5.
fie navi gation aid of claim4, wherein the path
information also identifies what |evel of expansion,
within this branch of the hierarchy, the sel ected node
r 8si dedhe pgvigatiorhaidrefilgiat lowhereth b ro¢ans fos disphagingi s dynamic

t. ' ifi.es.h ddit i [l | hi s, .
e TR ARG TR o0, 20 4 1 g
structx paddelkreif. thd Rnt @vht@hdks i Mor@attbnothatck @'fbﬂér&t,ed \WyR4richlly from the

. the nmenu identifies the total nunber o
statistics.

We C

struct

3. The navigation aid of claim 2, wherein the means for displaying a dynamic
menu further includes means for adjusting the information based on the selected node’s

position within the hierarchical structure.

4, The navigation aid of claim 3, wherein the menu identifies, by node name, the

path of parent nodes from the root node (hierarch}; fully collapsed) to the selected node.

5. The navigation aid of claim 4, wherein the path information also identifies

what level of expansion, within this branch of the hierarchy, the selected node resides.

6. The navigation aid of claim 3, wherein the menu identifies how many

additional levels this particular branch of the hierarchical structure can be expanded.

7. The navigation aid of claim 3, wherein the menu identifies the total number of
additional descendant nodes that will be displayed if the hierarchy is expanded to a given

level.
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30 additional descendant nodes that will be displayed

if the hierarchy is expanded to a given level. WO
waQoBs/dae0972 PCT/ US2004/ 029932 -11 8. The navi gariusmo4/029932

aid of claim1l1, further conprising neans for updating

the display to show the branch of the hierarchica

structure to be expanded orllcel |l apsed to the selected

| evel of expansion. 5 9. A conputer program product

for navigating hierarchical structures having

myl tiple | evels of nodes, the conputer program product

cénpn Jinp raxigation #ik of ¢&um) b fusiher sgmprieiag unednaiongpdating the

displatcyocm&HB\%rthé eaaak! ¢ &Hﬁrb ﬁﬁfﬁgﬂl&ﬁ de-,6aped 4 eké]aél?l%cg : P?gﬁapn%d to the

conputer rea e program code conpr
selectedlepelt frexpamitabl e program code neans for di spl ayi ng
the nodes in a multilevel hierarchical structure;
conmput er readabl e program code neans for displaying a

convenii esdbutef pRSHah bR SBr Mafitatifl Hiktaéhhin ki él?rfss having

each node's name; and conputer readabfe programco
multiple deecls of rmds@I féilyl gntey pragiam lmmxincvw'cempn,%'xgt dne:omputer usable

sorg B, P SR e B0 S oo Bt S, e
compliteLrcad BN Fdlradi Eotietddhdrising:

computer readable program code means for displaying the nodes in a
multilevel hierarchical structure;

computer readable program code means for displaying a conventional
expand/collapse icon in the vicinity of each node’s name; and

computer readable program code means for displaying a dynamic menu when
the cursor is hovered over an activator used to swap the expanded/collapsed state of a node

displayed in the hierarchical structure.



