; e3eGBBC\ Ej EOF6, GTG'02 -1 DEC 2003 BACKGROUND OF THE | NVENTI ON 1.
Techni cal Fi el e present invention generally relates to conputer system

d:
manage articular to visual representations of co at a.
Still ﬂmmﬂummlmman y, the present invention relates t@ﬂnﬁ%%lﬁa .
represent atiiers* of tree structures in a conputer system z, Description of
the Rel at X riety of applicatipn prograns and operating systens
i ncl ude ﬂ@mw@“mmu@ﬁmﬁace feature enabling users to view a listing of
i nformati a conputer. For exanple, the Wndows 98 operating
system from M®Bsoft Corporation includes a Wndows Explorer programto

hel p the user keep tra 'i A& kR tREE CEPRULPURESI nce even sinple
PCs have the capacity t ITes, 1t I1s inmportant for many
applications to include an ef@@g&@zggggggggL@ﬂ@ﬂEﬂﬂing lists of information
stored on a conputer. Large lists of files, directories and other conputer
resources are much easier to understand when portrayed in a hierarchical
fashion. A hierarchical rep QN ~LS i nmet hod of listing
conput er’ resour ces because ﬁ§8§8§8§kBE8?28§§ ?§§§§EE§§ rel at ed subj ect
matter together in a.manner that enables the user to |locate desired itens
nore easily. One way to represent a hierarchy is to use a tree structure. A
tree structiure iTesthrdesad Figd@r of reference points call ed nodes that
toget her conprise a tree. The origin or base of a tree is called the root
node, which is characterized as having no parent nodes. Every other node
has only one parg @reks@ot enhiveht yonngenerably thlpErENtAROGEBPUACKeaf s
the | owest node in the hierarchy of the treﬁ a2g0t0#§uggs no children. This
concept of systese managemeRtcapdpélaBprfed t8 Ry types of data or

conput er r%g%%gggég{$§§gégcggieaﬁ uoae gxaap! esefilihierer persticudamley i s a
file systemwhere related in orna?ion is grouped together “gd¥%éiéﬁé” chy
of sub-diregti®orpessenhh ithivenestanpirelatRé iﬁaHFPEE%oﬁfﬁygsﬁhe root node of
the tree, and a nunber of _subdir i Re,main directory are its
child nodes?r%%cﬁg§ﬂﬁgﬂffgc#§r? ?%hggg%grggg% into a number of ot her
subdirectories to achieve additional |ayers of hierarchy. At each | evel of

hi erarchy, there_may bhe a nu r..of fil iich are | eaf nodes of the tree
structure. ®n adBPEEEAPESCH E’%gttm é{‘eloaf %l}Meys, the concept of a tree

structure can bepextenaded toF Gighari cadiidn armogrampiangd qrfe RRdt N9 VY $ &R ng

atree structure Is an effective way to represent, conpl ex. | r I, O
stored in aiocipdeer vsen sintpidrashtism™ %eerbag?ﬁ)llﬁ%r&?e%?é ggﬁgpf%w d

| nf or mat i on,such %g;t e USEl: GaD SaSidy o ayseoriuibegh For éxamsleuite
typied e 63 - Mi - C ration
the Windows 98 operating system from Microsoft Corpo

includes a Windows Explorer program to help the user keep
track of files stored in the computér. Since even simple PCs

have the capacity to store thousands of files, it is

important for many appliéations to include an effective

means for viewing lists of information stored on a computer.

Large lists of files, directories and other computer

resources are much easier to understand when portrayed in a

hierarchical fashion. A hierarchical representation 18 an

effective method of listing computer resources because it



-3 to have conpl ex tree structures in today' s cor'rput'ér systens, especially
considering the growi ng nenory capacity of the typical personal conputer.
Comput er network applications add-further conpl exity because hé__mm
anount of data that can be -distributed across a network. ﬁe]vﬁ ase
applications especially require an effective user interfaCe to represent,
dat abase resources distributed across ajnetwork. In a typical network
dat abase configuration, it is not unusual to have a urge nunber of server
dat abase applications distributed throughout a conputer network. Each
server database application in the network can be associated with a very
conplex hierarchy_of _infor Jd.0n. 21’ eSMdlelthelrt insS averaynneirf ftihaal t f or
users to I%E%Pgsdﬁgﬁﬁtﬁdi ﬁ@ﬁﬁ%& gfr%%v%thoﬁél an effective user interface to
view and nayhgabe theouglrt e qewpitex desdmadcHyedrs MUK B@Sidy di%¥S i but ed
across the network. A text-based user interface can sad-da Ry gate
i nf or mat | owagt tredepreseiite@atdifEICHY & & dlcs‘[eu?ae,'p‘geuétJ such user
interfaces _are rather |jmted. Jhese fgdebaseddfarercd gdiades col hed
convey'enoﬁﬁﬁei &ur%tuilloen 1%9%1&@%6 overall hierarchy to the yser befause
they can oplyed HMaay todd@ter i canipigi ¥ rierdey INSHIOXHEh| ¥ A1THy At 3
time. Unless the user can renenber where an. i IShdPcat e ddnthe tree
structure, tigesHe caldPhashd of TRkt e y"%gla%ﬁee‘{%roug]ﬁgl evel's of hierarchy
befor'e {1 nglng 116, PIODRINPa6u4S  Besdpshtied: -oden haz only PEE DADINLe
User interfaces displaying a graphical reﬂgient at i.on o;\ f‘eéﬁeff&ﬁ cture
. The W

of fer a noramcefdemintial hy ephacertharct f 0 pRedG° approac ndows

Explorer interface, for.ex I hi,cak! yndi sptayantihehtiehaschy of a
file system® ?Satalrf%‘&% Jfﬁe@lggeﬁi?gégﬁe\&;v several |ayers of hier ar&hé at,C
once, and akspl @n@b| eBhibecoseeptoofnactaeei 6EFYCERFENA2R0Es2PRILRE Hree
structure. A user can "expand" a node S i andsskirgkbpgoar .a parent
node, causiRRY heYReHdohsIEXAI 8rref30f“8ugé5w§%§?%e%odesSof t he parent node.
Wil e graphical user interfaces such as the Wndows Explorer feature in

W ndows operating systens provide better performnce, th 0 o ovi de
an effective int @néaeéafﬂ@rlevé’rfytlhérsgéréﬁdS%&llﬂﬁlté’fet ﬁese%s??i&%tg etst such as
those typically e r I el \Wer K sdatrahaeel appleittatd orrs.ngO®e dr awback
of the Wnd‘ﬁb\g¥ﬁxg§§rgg%%p§gl uct | sl that it_only allows.the tlt'feermati% Vi ew one
portion of Ritreechy orfe suibmelirEeEQEES cdihdtT iR XMWY She T &8 i ht o

smal l er nore, manageahl e .pi eces .of 1nf ramtjon W | exn@iantraindarg dhesubee
structure. $F|§6Wﬁgé'w§‘SE}&eo(rigorOtdoneds&gal low a user to e><rg,l nd a CL}eaf h%%nCt he
tree, but thedidtldrtiysoftd hirss fresitrurds tectany take WerPiE A doWHarRCh
tree in a node, the W ndows | qrer, int A AYSE o aaparaie- W ndow
cont ai ni ng &Y ggeoH WET% %%]éérgfle'% %Cagarent node. This separate

wi ndow does 4l JtHiasENto da GePevat adand omal hi ayerehpEdrie¥echvuthrat her,
it: merely represents a flat |ist of nodes sién' 2L Lot Rset! 8k Fipdsprovided
in 5 -1 DReQISvwektobaRbRrRRERY f atR85® I Yeneral ) gr aphi cal user
interfaces for. navigatingehj6naschcahestrust stescaueeli mteddbyipneto

standard size 0 I'Spl'ay screens on today's conputef syst [t i e
difficult fairecseri¢s oﬁvf?gée&thh@ugﬁn@%%IgE ?rtﬁeétngﬁﬁF‘égemﬁgﬁ 'E))hée

di splay screen can only aggo eLYoiRRhhspert HaBaof the tree
structure. W%%?%‘gt'égf?gﬁ]eggggﬁ% 53'?% gngt erbr'equi res using the up and

down or left and right scrollbarface that enables users to nore easily and

Lo 71 SR LS 58 S abemnas st 1

represent complex-information stored i_n a computer,
ormation such that

it is
important for the computer to display inf

the user can easily browse through it. It is quite tYpical_



'SUMVARY OF THE INVENTION It is therefore one object of the present

inivention to provide inproved conputer system nanagenent capabilities. It
is anot her object of the present invention to provide inproved visual

representations of conputer data. It is yet another object obééezmgsent
i'nvention to provide inproved representations of tree stragt

conputer system According to one aspecBl -of the invention there is provided
a conputer system conprising: a processor; a menory connected to a read
fromand witten to by the processor, the nenory containing a hierarchial
representation of data; and a display connected to display the data in a

plurality of tree structures in respective W 45 4G entdier ei n
the displ &p blaows cempiest itdree t?é:twecgtd”p%srelﬁl Er?g‘%& sgrr?éingﬁ?‘fgd no%emmn
parent and chil.d € €y (i qﬁgg i o dd enerdrwi catovesi tAczbridieg to
anot her a?ﬁ@ﬁ?%ﬂjﬁﬁléﬁégggﬁgﬁﬁgt erésis pﬁ%vided a nethod.for.displsﬁing
data in atqeuisierpeysired comprti et ngCoren k2 e pReIIOr i AR LSRG FAF 2R a
first tree structure, havjin arent _an i o @ffhass enga of a
conput er diusPingr GAMVEHER Pordidn %E ?@% g%?ﬁ éroﬁlsaid first area and
di5p|ayingxhp%@“H%#{¥?$JtéuSséﬁégstéeﬁeswonkture in a second area of the
| I Sp

conput er splay; ayl ng a visual connection between parent and child
nodes in different areas of the display. According to yet another aspect of

the invention there i rovid L hods faE dipptaying dafaike anconputer
system conpri§¥%ﬁw?ﬁg @?%%Eaggzgﬁﬁg%ngﬁég firgt datagin a first tree
structure,o fpyéRgvoangat andechatd nodespreneatf Ap5ePaPRarBFOR CENput er

'di‘spl ay; -1 DEC 2003 - 6a displaying secand d i opd tLIHRe
struct ur e,dhavrhgupadepcrand éhppawﬁagesini% gygﬁtél Refwoekondt e

configuration, it is not unusual to have a large number of
server database applications distributed throughout a
computer network. Each server database application in the
network can be associated with a very complex hierarchy of
information. As a result, it is very difficult for users to
locate desired information without an effective user
interface to view and navigate through the complex hierarchy

of information distributed across the network.

A text-based user interface can be used to navigate
information stored in a hierarchical tree structure, bot
such user interfaces are rather limited. These text-based
user interfaces do not convey enoughtinformation about the
overall hierarchy to the user because they can only display
a flat listing of one level of the hierarchy at a time.
Unless the user can remember where an item is located in the
tree structure, he/she often has to repeatedly page through

levels of hierarchy before finding the proper path to the

desired -item.



'second area of ‘the computer display, wherein a root node of the second data
is a child of a node of the first data; displaying a |ink between the root
node of the second data and the parent node of that root node in the first

data; upon receipt of input froma user, conbining the fi‘jﬁ igkgpand t he
..second data in the sanme-area of the display. According gﬁ{ E. er '

aspect of the invention there is providgd a nethod for displaying

hi erarchically arranged data in a conputer system conprising the steps of:
di splaying a first tree structure having a plurality of nodes sharing
parent/child relationships, in a first window within a conputer display; .

and responsive to a tree w ndow ope | ect.i eae ebkpsakdnphttian ty of
nodes within th%S$Fr§PtFF£%C§Fr8&%&?8§q8§s%|g&fﬁgla Second tree structure
having a p yrgl%}geogtgggggr@haﬁﬁgq pament/ effiffedtigeatinbrsiage, thana second

wi ndow wi thin the conputer display, wherein the yoqt node, econd
tree structheetéstthesedeepRined®h -ofere @@mgﬂﬂﬁj#%ﬁi??egndlﬁé%%g?ﬁéfhe'tree

wi ndow opep sel ected node _i s .r . & Hd hste dare@yslofuet Wid e
di spl ayed #PfheHTR efi9§Féﬁﬁéiggfgﬁﬁﬁ§¥§%$aying an intgf-mjndow l'i nk
bet ween thgyéﬁgh.nQ@eaQﬁoM@BtﬁﬂﬂﬂnbﬁrEEi%ﬂGWKﬁQﬂﬁf&%ui%¥%ﬁﬁKH%ponding

parent node within the first tree structure su t i,sual connectivity
i s mai nt ai hedrbachertt KOGe r N4 rES 3 t§IRN Sec{%nlet Efst'ne%/kgyfi rst wi ndow and

the second, {ree stiuehlys & uidii mddies sagonds vindovst Axton ngh tusgmtcan
anot her asbg 8Ft'he invention there is provi ded a conputeregroqiam
product wi Mhikpandtorputate Unabdel ewidlven 278 @ SPFERA P H SEHTH ¢ PG

arranged causing the Windows Explorer to show child nodes of the

parent node.

While graphical user interfaces such as the Windows
Explorer feature in Windows operating systems provide
petter performance, they do not provide an effective
interface for very large and complex tree structures such as
tﬁose typically encountered in network database
applications. One drawback of the Windows Explorer product
is that it only allows the user to view one portion of a
tree at one time. The user cannot break up the tree into
smaller more, manageable pieces of information while
mdaintaining the tree structure. The Windows Explorer does
allow a user to expand a leaf in the tree, but the utility
of this feature is limited. When a user expands a tree in a
node, the Windows Explorer interface displays a separate
window containing a flat 1list of child nodes of the parent
node. This separate window does not represent a separate and
new hierarchical tree; but rather, it merely represents a

flat list of nodes similar to the flat list provided in



‘data’in.a conputer system' conprising: instructions for displaying a first
ttee structure having a plurality of nodes sharing parent/child :
relationships, in a first window within a conputer display; and
instructions responsive to a tree wi ndow open sel ection of one of said

plurality of nodes within the first tree structure for: diap ot second
tree structure having a plurality of noges sharing parenﬂTgh[ﬁchg]§3

rel ati onships, in a second wi ndow within the conputer display, wherein the
‘root node of the -1 DEC 2003 -6b second tree structure is the tree w ndow
open sel ected node, and wherein the tree wi ndow open sel ected node is
removed fromthe first tree structure displayed within the first w ndow,
and di spl &p¥%gRASIht T FRGW 1 i nk bet ween the root node of the second
tree structure and a correspondi ng parent node within the first tree

structure such that visual connectivity is, mainfained betmeeng%@inéirst
: u

tree structure M tdemerdak, fgraphivalowsaRdl RHer S2CNdELT 2% e within

the secom%fg£g¥¥%ical structures are limited by the standard size of

display screens on today's computer systems. It is very
difficult for a user to navigate through complgx tree
‘structures when the display screen can only accommodate a
| very small portion of the tree structure. To navigate from
; one node to another requires using the up and down or left
and right scrollbar. There is a need, therefore, for an
improved user interface that enables users to more easily
and effectively navigate through complex hierarchies of

information stored in a computer system,



- 7 - 1 DEC 2003 BRI EF DESCRI PTI ON OF THE DRAW NGS The novel features:
beli eved characteristic of the invention are set forth in the appended
clainms. The invention itself however, as well as a preferred node of use,
further objects and advantages thereof, w ||l best be understood by

. reference to the following detailed . , description:of ag tlgm@{]ye

" enbodi nrent when read in conjunction with the acconpanyi nff* dirla g
wherein: Figure 1 depicts a data procegsing systemin accordance with a
preferred enbodi nent of the present invention: Figure 2 is an exenplary
conputer display with a wi ndow showing a systemtree in accordance with a

preferred enbodi nent of thg,.iny Melqk E}g Lcts an exenplary
conput er display with w ndgmwa‘ mﬂgg\&and subtree in
accordance with . [ rred odi f.the invention: .Fiqure 4 is an
exenpl ary corrpﬁtlg}l%éﬁé% é@e %’%?% q%tﬁ%@\%gggthlgﬁrﬁ I}atgﬂg\”gﬁuppg’ e‘iﬁamwﬁﬁf

subt r eessystendfinfigtaitpecapabilities.pr ef erred enbodi ment of the invention: Figure

5 depicts an exenplary conputer display with wi ndows showing a systemtree
and subtree i nltatéc Spefae obigot hofx the dmresent dngertion e ritrovidet iprovede rtisush:

- -1 | Is a flomchart of a process in accordance
seildfons bt chinBifeF iy

wWth a preterr the invention; Figure 7 depicts a flowhart

of another proltegs yet anatherdabjeet Wof the presémdtr imentiow ot nprovidef ithproved
invention; aid Figure 8 is an exenplary pop-up menu in accordance with a
pr ef er r eEFPESTEUAORS Of trge skrpctuses Yok eqraputer system.

According to one aspect of the invention there is provided a computer system,

comprising:

a processor;

a memory connected to a read from and written to by the processor, the memory
containing a hierarchial representation of data; and

a display connected to display the data in a plurality of tree structures in respective
windows on the display; .

wherein the display shows connections between parent nodes and child nodes when
parent and child nodes are displayed in different windows.

According to another aspect of the invention there is provided a method for
displaying data in a computer system, comprising the steps of:

displaying data in a first tree structure, having parent and child nodes, in a first area
of a computer display;

removing a portion of the data from said first area and displaying the portion in a
second tree structure in a second area of the computer display;

displaying a visual connection between parent and child nodes in different areas of
the display. _

According to yet another aspect of the invention there is provided a method for
displaying data in a computer system, comprising the steps of:

displaying first data in a first tree structure, having parent and child nodes, in a first

area of a computer display;



1 DEC 2003 -9- DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT . The
follow ng description details the operation and features of several
preferred enbodi nents of the present invention, but it will be understood
by those of skill in the art that the scope of the invention is defined

. -only by the issued clainms, and not by any description heregg HE)CFZ%Q}? L
e e 1,

w.reference nowto the figures, and in particular with refer

a bl ock diagram of a data processing sygatem in which a preferred enbodi nent
of the present invention can be inplenented is depicted. Data processing

system 100 can,be, .for ex | e, one of the conmputers avail abl.e from,

I nt er nat i onal %@Fﬂﬁﬁ@ﬁ%a ﬁ?PB‘gFrﬁ? ?W“Hgﬁﬁﬁ’wem %}Qﬂo%tﬂéa _
processi r [ .

exenpl ar ?906 3"5%% nggxgﬁéétg{gﬁﬁg@g,gxgg?g@ atsr(‘))%f)é(\)/e tt\ﬂ/}ggﬁ?g? d%%éhgs&?g? fz;ilmd '
104, resmede¢ bfehkeyfirstwlatach are connected in turn to a systembus 106. Al so

connected to system bus, 106 is system nenory 108 a Pri y Host Bridge
(PHB) 122. PH SP%?%%E‘P%S”WQS“&FV‘%“H{;E? 8f ieéﬂ’ilcgaétafeg%? BMSY pde M d/ or
transf or ffigosialode id METRGWaRANS fromone bus to the other. In the exenplary
enbodi ment, data processing system 100 i ncl udes graphics adapter |18
connect ed to IlupGn keecsipl dPinpuefrem\ai user, cembining the ffinst elatardnd theasdcomd daia irdthspl ay
120. Peri pheral @ Vi es1 such as nonvol atile storage 114, which can be a
hard di si4me aﬁfﬁ%’ 8Y-10 - drive, and keyboard/ pointing device 116,

whi ch can 'T‘C|A&8rcﬁ’ngcﬂf‘?@t”£ddﬂ%|asﬁ&t'%?,th@ inVeRfbRMere i©prdvided & fithdd for
connected via an 'Indusftry Standard Architecture (ISA) "bridge 121 to I/0
bus 112. dmplyimphiprrchically eunangadidath ing e@iputdreystern2eomprising Belsteps 0£2. The

exenpl ary enbaggdi nent s in Fiqure 1.is provided.sol.ely for the ,poses
of expl ai ni ng%?%@%gﬁ?r\ié\gﬁe%ﬁgu s 82IRE 13 %lafﬁlﬁy O odps ¥b&r}n|g Paéﬁrﬁéﬁ*lge
that nunmeelaticnships) intal frsswidewRaARih Blcempbet Bisplayf &4idn and function. For

i nstance, data processing system 100 m ght also include a conpact disk
read-only nend¢spopsiys eQWingdoyi epen sglegtion af ene pinaiy) phwralitk of aodesuwithiear d

and audi ‘i’hesﬂﬁ?ﬁﬁéﬁrucﬁﬂg nuner ous ot her optional conponents. All such
vari ations are belleved to be within the spirit and scope of the present

i nventi on. Datdispfayinpes s¢cogd txestsencthfOhaving & idureligngl wodes fshgitipeparbigtichild ar e
provi ded sol.el y. as, exanpl es .for the, purposes of . explanation and are nqt

"t ended "ABIGHTHIRG. i & R-PRA PYipdfw it the carep e SIBY AR JBF FRatAgdasdi ce
116 i ncl ke Secondl trdeN@rutuRé 8¢ A (8O RARHAGER Wpen eRBIeAtAJHS, FRY vARreiNARS Red! | OWS
"clickand-drag" operation, such as a nouse, trackball, or touchpad. This

type of vipdaw @pen sdlegted sedmisntegtovad Stom hsi fest treg strueturer displayry withinrtiowed
interfacgy,. @@Hd&&' %ﬂe preferred neans for manipul ating windows and the tree
structures. described bel ow. - 11 - 1 DEC 2003 While this description
mentions in pdisplayitigean inkee-wihdeo ik tepesent the goct iote of devakontdedstrichige

M crosof t ﬁi:orporati n, it wll be understood by one of skill in the art
that t he 3PhASOEEIAPRAING PArsnE DA Withinrthe it ber stRpctune syeh HighNisedl coBngseliNify ot her

" Wi ndovedy i3y LiREP betSAHED aRSticst MEO SN Gurealthih thd g,&ft vﬁﬁ@o\p%&wﬂé ge%gf&& Be@NY

system which uses tree structures to represent data hierarchies. According
to the prstaetnrecwithinithedicnentt windowul ti pl e wi ndows are used to represent

di fferent branches,.of ,a singlge tree strycture.,.The user can,select a tree
node and choo ccgrsd‘“é% 9 e%éﬂ%’tﬁfrn?fgﬁ?t %ltrcﬁeoﬂl,ve%t?m‘rrg}?r% 15 BrQyide r%tgf“mpﬁé node
out of t heodraferedute Mthinta I&Qiﬁpuief' dsanld ﬁleﬁﬁnﬂﬁf(ﬁchis;ﬁibdngl hﬁa@ér@hﬁéalﬁy ﬁi’h{ﬁtgé@e

using the selected node as the root. A visual link 1s attached fromthe
par ent nda@,miaﬁomutebaysgma:ommw, to the root node of the subtree in the

new wi ndow. Thi s, |J. I e td { . t] gre, in
the | arger st :ﬁ{ljs?:iiuﬁérlégﬁ t?hg%ﬁﬁaﬁn%eaeﬁgsg Frggég&é%eﬁaﬁnéEggﬁﬁ}tgézg'?d%/%%ﬁn ocess
to decorrpmuaﬁmarmwﬂshﬁdpsem Sifst@indo® withi@ aconffut@idispldiglans. W thin each

wi ndow, information is displayed in a nore manageabl e manner. To nerge a
subt ree wi ndoWrshaelionsgesnonsiye te artree; wadow apep splestianeef oneqef saithplugglity Rht

subtree %B&'escvbmglﬁ@l}(eaﬁr"s{‘@{]egs‘%ru@éﬁé(f&P parent” action, or sinply drag the root
ee bac

of the subtr to the parent node wi ndow. Wien the user has done so,
t he subtree widisplaying & sedvaddnee gructurethaving gplueality mddwdesd slibving parent/child

relationships, in a second window within the computer display, wherein the root node of the



-1 DEC 2003 -12- and any links to remaining subtree windows will be redrawn
accordingly. Wth reference nowto Figure 2, a conputer display 200 with an
exenplary tree structure wi ndow 210 is shown. Note that this is a very

sinple structure, conpared to many encountered on typical systens dis
.used for ease of illustration. The basic tree structure i« s@@ﬁ Zﬂﬁn ndow

©'210. In this and the following figures, node "A" 240 is tthe root node of

system It has two child nodes "B" 250 _and "C' 260, and node "A" 240 is
referred to as the parent of those nodé . Node "B" 250 has two child nodes
"D' 252 and "E' 254. Node C 260 has two child nodes "F' 262 and "G' 268.
Node 262 has two child nodes "H' 264 and "I" 266. If the user wi shed to
wor k onl pecandHreenstrustine iscthe theegivimdowppen tskleoted mods, anidewherein theuted wiatiewt

node C, then select rstart W ndaw', .on op- wi ndowy . hown jn
i gur o 8 oPgh sélfpuededeTh Etouiei gt e ot st Bt tRe R PRow:
nouse or pggher pointing device. Wen the user has done so, a new w ndow 315

opens in the system as in Figure 3. Referring nowto Figure 3, another
exenpl ary conpdisplayingsa inter360davs link bekweentheciootmadeaifitbe second W siouturg 10

d 315. W ndow 310 .sh h i.gi nal tem.tr.ee, in . -1 DEC.2003
215 h o Pl A58 HesroddhiRent A MidhiodBe R TR bl iR el viewal BRI 1
new wi ndeyvidifaindiPHeweer 8 Hid6 trb¥tradtiedv ittt abie Tirst widownihd e s&®8d tRed

node 262 has two child nodes "H' 264 and "I" 266, as in the previous
figure, tructureavithindhaecpndwirgow.is greatly sinplified. Note that a |ink
370, which extends between w ndows 310 and 315, still connects node Cto

its parent node A In this nmanner, the user can inmedi ately see the
relation of this subtree to the actual root. Referring nowto Figure 4, if
the user then selected "Start New Wndow' after selecting node F 462, or
dragged node F 462 out of w ndow 315, another w ndow 420 woul d open with a
subtree structure having node F 462 as the virtual root. Nodes H A64 and |
466 are shown as the children of node F, as in Figure 2, but the tree

di splay in w ndow 420 again is even nore sinplified. Note that |ink 472
shows the connection fromthe virtual root F A62 in wi ndow 420 to its
parent node C 460 in wi ndow 415, and then link 470 shows the connected

bet ween node C 460 and the actual root A 440. Again, in this manner, the
user can imediately see the relation of each subtree window to its parent
node, all the was up the tree to the actual root. Referring now to Figure
5, if the user then selected "Merge Back to Parent” after selecting node C
560, or dragged node C 560 back to wi ndow 510, node C's wi ndow (415 in
Figure 4) is closed and that subtree is displayed back in



~14- - 1 DEC 2003 place in wi ndow 510. Here, node C 560 and node G 568 are
shown in their places in the tree of wi ndow 510, which corresponds to their
original l|ocations as shown in Figure 2. Note that w ndow 520, with the
node F 562 subtree, is unaffected by this change; the only difference is
~.that the link 579 fromnode F 562 to its parent node C 560 Rno ﬂg@m
bet ween wi ndows 520 and 510. Again, in this nmanner, the usems Ca

i medi ately see the relation of each sulftree window to its par ent nodes,
and all the way up the tree to the actual root. Referring now to Figure 6,
a flowhart of a process to forma new subtree windowis shown. First, the
systemw || display a hierarchical data tree i 1 on the displ ay
(step 600). Next, the usBRIER| RESCREPHLAN %EdTgFgB&‘?ﬁQ%%t of the w ndow,
to anot her area of the display, (step 610). .The systemthen will open a new
wi ndow (step 620), and will display a new data tree in that w ndow, using

t he node the usglhes leehed g dhes Midﬁcep:r@mct@i.ﬁdﬁﬁeﬁ @MY subtrees

of '"the sel ected node are renoved fromthe original ndow when they are
shown in theveewiwmdoe sEmaddsth the %‘ﬁt%‘?ﬁﬂ%&%@ caﬂc]gﬁlgr)fectl on between the

virtual -root node of the ) e W ndow angl 4 hete forteéd madencfnode in
the ori gi naRVRNIRRN (lsrt%epln%ftﬁv.y%l’s éé\%ep isa?]rrpoirl?ant Si nee it gl ows the
user to stilds vigwdhier Agjadts taee Adeantatgs wEReEeABr KYhiL WERT ¢ RE
nuch- si npl er” Subtrees. - 15 - -1 DECFréOO 1%gw-¥%tge£§§§égnce now to
Figure 7, arfdematteod by zehrbeRee t8 hBFge®a SUbtFee wi ndow tt])la(l:k intoits
parent tree W ndow is_ s o+ bt Scasppordnehat whbs s¢sdedi s al ready
di spl ayi ng %ﬁsq@aé\(fl?\q/\ogfe ate i??ggb\%ndqm, one of which i ,;[nt,he par ent of
the other (séepuf@@)onGhitbutie actonkamyinIb8raripPayed Frking the
subtree root to its parent node in the parent tree wi ndow. . Next, the user
drags the subtree root node fromthe subtree w ndow to the parent ':S%_%tace

wi ndow (step 710p;ghlpbe1t Aapikct st he daser puoce SS3 Ndr &y SE6He 10t REC I out

of one of the windows this would jndicat r S 4 Qg 6. After
the user hasitbne poeferseparEROHMED 'Oﬁd%vr\}pel gjq:%e rnamﬁn?]ﬁt%cl ude the
subtree as a part of its parent tree (step 720). The child tree window is

closed (step 730). Finally, the links from any other. visible subtreg,doyt he
respective parenFigooes 2ais readreRaIP Iy tﬁé"‘ﬂé‘}tﬁﬁ ({nlosgielsdvﬁsﬁrrtg\p/ed (step

740). O course, although the "dragging..teehrd qeecti Sa desefétmealdi n t he
exanpl es beﬁB\‘i&,WltrWeasé%Qﬁfh&ﬁeoenai%g ac ?%ved usi ng the "pop-up nenu”
techni que, agdefalddeds Wiid 1efenehor; now to Figure 8, an exenplary
pop-up nenu 800 fox tree navigation is shown. Wile such a pop-up w ndow
may have many different and conventional functions 830, the Eref er,,rcgd
enbodi ment al so pFRYiAess agklhiosahn exedplary DECPRBOB ALARLAYNE L S he
first additional function is "Start New Wndgvvé QE? casndhseUsaadcabayen
When this i sriacdowatshiowingen WABSH L£e6p8REdSER the system and a new

hierarchical tree.ls diadlnodthaft! Be euer enkkytiehect ed node as a virtual
root .

Figtire 4 is an exemplary computer display with Windows

showing a system.tree and two subtrees in accordance with a

preferred embodiment of the invention;

Figure 5 depicts an exemplary computer display with

windows showing a system tree and subtree in accordance with

a preferred embodimént of the invention;



When " Merge Back to Parent" 820 is selected, the current window with a
virtual-root is closed, and the selected subtree is nmerged back into its
‘parent tree, as described above. Note that if the virtual-root is the
actual root, as in Figure 2, then the "Merge Back to Parent” 820 nenu

. option would not be available. If desired, a noteboo&jﬁﬂn 'egqaﬁyato
“maintain all the subtree wi ndows. The cgnnection bet odC ndow can
use the page tab as the internediate cohnection. A node can connect to an
icon on the ,page tab by a visual link. A single click on that icon within
the page tab will flip the notebook to the page which contains the subtree

i nformati on. The above as well as additional objectives e ,
advant ages of FHgumeederits iSRG 9L baeclb?%é%%%a%'rén%c%%g{i%é&%o‘TJ?ggm ng

detailed witten description. It s j,npoO note that while the
present i ﬁ‘vé’iﬁqf&ifrl?ég %&Qf?ﬂ‘é%%ﬁi%éd{% {’ﬁﬁé}i%%‘%’%kt of a fully 1 DEC 2003
-17- functional data processing system and/or network, those skilled in the
art will appreciate that the mechanjsm of the presgﬁt invgg%%gnihs capabl e
of being di striliguxeih d¢ri¢osnd of lavekabhtef ARIbIET nREP TR of
instructions in ,a variety of f n eggat ihovantiban appl i es
equal |y r &FWILCRHY1 3a?¥§£§$5?8tg%%gg%méﬁgngF Eearing nedi um used to
.actually carry out the distribution. Exanples of conputer usable nedi uns

i ncl ude: nonvol atile, hard-coded type nediuns_s as . f I s
(ROVE) or eraséﬁi@?relﬁc%?iéalP?eﬁggﬂFXnﬁﬁgrgprggguozpy%%gﬁggﬁéggpqgth

(EEPROWS), _reg aedi ) sveheppy .di sks, hard di sk drives
and CD-RCN%,p%ﬁégfgéﬁs%%ggggﬁgbgggfnggguﬁs such as digital and anal og
communi cation links. Wile the invention has been particularly shown and
described with reference to a preferred enbodinent, it will be understood
by those skilled in the art that various changes in formand detail may be
made therein without departing fromthe spirit. and scope of the invention.
- 18 - -1 DEC 2003 CLAIMS: What is clainmed is: 1. A conputer system
conprising: a processor;




a menory connected to be read fromand witten to by the processor, the
menory containing a hierarchical representation of data: and a display
connected to display .the data in a plurality of tree structures in
respective wi ndows on the display; wherein the display shows connections
bet ween parent nodes and child nodes when parent and chiLg1ng$22@ﬂ@ _

di splayed. in different wi ndows. 2. The conputer system ®f , wherein
sai d system executes a graphical user tBterface. 3. The conputer system of
claim1l1, wherein each of said tree structures represents a portion of a
master tree structure. |, -1 DEC 2003 -19- 4. A nmethod for displaying data
in a.conputer system conprising the steps of displayln ' jma first
tree structure, EEWAﬁQEEgggﬁpRé FION OF ﬁgﬁbngﬁﬁggﬁﬁ:E§é§§é¥Fo a
conput er di splay; renmoving a portion of the data fromsaid first area and
di splaying the portion in a second tree structure in a second area of the
conput er di spl ayhedirsphawing aescxugt iconckdtdids Bdtanst frRi AR apd child
nodes in different areas of the display, 5. The t ho | .aj wherein
sai d systeﬁEétB®@Se§fa%9%%%%LuﬂrQEﬁﬁr%an%99%§;9éE?£f%%q%¥%H@%gg n%laimlm
wherei n each_of i d tree.strugtiurn Pessicetates peids®noOf shibstier tree
structure. l?Y%?ﬁg%rrrlét ?1@61 &fsct g{iz%lmk%,g l&hﬁe% eint h'etwr oot of the secgnd tree
structure theaachi lthaof thenatmpa ahelie ristvantceortiniciefened ORrlpEBY2003

-20- 8. A nethad for displayin ata i.n ; A@ri sing the
steps of dE&S dpisvgd icr]s“fl“H%'t a@g‘?‘:ﬁ %&ﬁ%%@f@%ﬁﬂi‘?ﬁé‘g@ﬁge?ﬁg parent and

Fh;ld nodes, in a first area of a conputer display;

With reference now to the figures, and in particular
with reference to Figure 1, a block diagram of a data
processing system in which a preferred embodiment of the
present invention can be implemented is depicted. Data
processing system 100 can be, for example,’one of the
computers available from International Business Machines
Corporation of Armonk, New York. Data processing system 100
includes processors 101 and 102, which in the exemplary
embodiment are each connected to level two (L2) caches 103
and 104, respectively, which are connected in turn to a

system bus 106.

P—

Also connected to system bus 106 is system memory.108
and Primary Host Bridge (PHB) 122. PHB 122 couples I/O bus
112 to system bus 106, relaying and/or transforming data
transactions from one bus to the other. In the exemplary
embodiment, data processing system 100 includes graphics
adapter 118 connected to I/0 bus 112, receiving user
interface information for display 120. Peripheral devices

such as nonvolatile storage 114, which can be a hard disk



di spl'ayi ng second data in a second .tree structure, - having parent and child

nodes, in a second area of the conputer display, wherein a root node of the
second data is a child of a node of ‘the first data; displaying a link

bet ween the root node of the second data and the parent "qf§1§i;2bﬁ r oot
. node in the first data; upon receipt of input froma usdg, PLLiLS 3 t he
- first data and the second data in the sge area of the display. 9. The
met hod of claim8, wherein said systemeexecutes a graphical user interface.
10. The method of claim@8, wherein each of said tree structures represents

a portion of a master tree structure. 11. The nmethod of claim@8, wherein
when .the first data and second data are conbi ned, a single tree

, tructure

i s formed.qrivd, Dikd 2089bodid/painAingnpevérepldfr alfpr dG&P\ﬁWﬁiqdéaa
conput er usabl e nmedi um conprising: instructions for.,di splayi Bgin a
tree structemeenhaonal paveént anHréﬁFPaEiod8§,tﬁﬁ 31#%{59r3¥égﬂggﬁg
conput er display:_instructi SPFRY L BGtareor(isen ®riidue d@la fo om said
first area’%hd® igﬁagﬁﬁgﬁ Fﬁ§ﬁ8%?9i§n In a second area r_of the conputer

di spl ay; apgdoi BL' wabi, onsHBow2di $p! apisng canviesti@d &onkéd: iR Bethetn’ Har ent
and child nodes in different areas of the display. 13. The conputer program
product of I¢Dabusl2l2wherein sai d program product executes within a

graphi cal user interface. 14. The conputer program product of claim 12,
wherein said tree structures represents a conputer_file system 1§. TQe
conput er progr amher edestp lafryc leaibadimenty it ddhdiHEITRy  nst rREYY 5HECT or

!e?eiving ;gR%HQf&gggﬁﬁ&E%%iposes of explaining the invention and
those skilled in the art will recognize that numerous
variations ére possible, both in form and function. For
instance, data processing system 100 might also include a
compact disk read—oﬁly memory (CD-ROM) or digital video disk
(DVD) drive, a sound card and audio speakers, and numerous
other optional compoﬁents. All such variations are believed
to be within the spirit and scope of the present invention.
Data processing system 100 and the exemplary figures below
are provided solely as examples for the purposes of '
explanation and are not intended to imply architectural

; limitations.

The keyboard/pointing device 116 includes,lin the
preferred embodiment, é pointing dévice.which allows "click-
and-drag" operation, such as a mouse, trackball, or
touchpad. This type of input device is common on most
typical syétems running a windowed interface, and is the
preferred means for manipulating windows and the tree

structures. described below.



1 22 - 1 DEC 2003 16. A conputer program product within a computer usable
medi um conprising: instructions for displaying first data in a first tree
structure, having parent and child nodes, in a first area of a conputer
display; instructions for displaying second data in a second tree

structure, having parent and child nodes, in a second awe nput er
di splay, wherein a root node of the segqnd data is a 'chﬂ'ﬁ gtclm of the

first data; instructions for displaying a |link between the root node of the
second data and the parent node of that root node in the first data; and
instructions for conbining the first data and the second data in the sane
area of the display, upon receipt of input froma user. 11. Th%eponputer
progr am pr oductWii lel &hirs 18eS@hepbiansBeBt hPBEr A BREGIEE8%etles within a
graphi cal user interface,,18. Th o] ogya r- ¢bsefFrcl ai m 16,
wherei n sal #NgPed sPPEEEH!BY F@B?géeﬁggggaggﬁp% e?hgiﬂg@systen1 19. The
conput er piagk3m,pE odychtohichabm idekutbber byoupei sifgkiddt it f or
receiving rnput froma user. 1 DEC 2003 -23- 20"?%%?&quxj(gén e

i nteracti veky thapl &pengnacvasé vet teELOAGULS SREFTFESEN iSvg i &iHT chi cal .
data in a programmed conput Y " TR g X-WEimddwng, a
master tre p???ﬁgygpemﬁﬁ%ngﬁéFé o%ggﬁghggogﬁgﬁgggﬁﬁonputer system .

di spl ayi ngaihR anf ifast Wand®w appldrar do caly masten mhdch 1S dof®f ng to at

| east a portion of the nmaster tree structure: . .
P structures to represent d%ta %1erarch1es.

According to the preferred embodiment, multiple windows
are used to represent different branches of a single tree
structure. The user can select any tree node and choose a
"gstart new window" action, or may simply "drag" that node
out of the tree window. A new window is created, and
displays a subtree using the selected node as the root. A
visual 1link is attached from the parent node, in the
original window, to the root node of the subtree in the new
window. This link allows the user at any time to see

exactly where, in the larger structure, the subtree belongs.

The user can repeat this process to decompose a complex
tree structure into a set of windows. Within each window,
information is displayed in a more manageable manner. To
merge a subtree window back to its parent, the user can
select the root of that subtree and choose a "merge back to
parent" action, or simply drag the root of the subtree back
to the parent node window. Wwhen the user has done so, the

subtree window will become part of the parent node window,



in response to a user comand to separate the naster tree into a subtree
begi nning at a user-specified node in the master tree: creating the
hi erarchical client subtree; creating a second w ndow for displaying the

hi erarchi cal subtree displaying the subtree in the second mnn t he
;;user-specified node form-ng a root node of the subtree: and C

visible |ink between the user-specifiedipqede in the subtree and |ts par ent
node in the master tree. -1 DEC 2003 -25- 25. The nethod of claim 24,
wherein said tree w ndow cl ose sel ection conprises draggi ng and droppi ng
the second tree structure root node fromthe second window into the first
w ndow. 26. A conputer program product within a conputer usable nmedi um for
di spl ayi ngahijenaychiioald ycanrearged ndatsakitree comsilan vEilshk i RAAYRI ng:
instructions for displaying a first tree structure having a plurality of
nodes shar RE§OFaASRtlYchi 1 d rel ationships, in a first windowwithin a

comput er display; and instructions responsive to a tree mﬁndom/open

sel ection of one of said plurality of nodes within the firs fe s&Bgcture
for: With reference now to Figure 2, a computer 1sp ay

with an exemplary tree structure window 210 is shown. Note
/that this is a very simple structure, compared to many
encountered on typical systems, and is used for ease of

illustration.

The basic tree structure is shown in window 210. 1In
this and the following figures, node "A" 240 is the root
node of system. It has two child nodes "B" 250 and "C" 260,
and node "A" 240 is referred to as the parent of those
nodes. Node "B" 250 has two child nodes "D" 252 and "E" 254.
Node C 260 has two child nodes "F" 262 and "G" 268. Node
262 has two child nodes "H" 264 and "I" 266.

If the user wished to work only with the subtree
— } beginning with node C, the user would select node C, then
| select "Start New Window" on a pop~up window, as shown in
Figure 8, or the user may simply drag Node B out of window
210, using a mouse or other pointing device. When the user
has done so, a new window 315 opens in the system, as in

Figure 3.

Referring now to Figure 3, another exemplary computer
display 300 is shown, which contains tree windows 310 and

315. Window 310 shows the original system tree, as in



di spl'ayi ng a second tree structure having a plurality of nodes sharing
parent/child relationships, in a second window within the conputer display,
wherein the root node of the second tree structure is the tree w ndow open
sel ected node, and wherein the tree wi ndow open sel ected node is renoved

fromthe first tree structure displayed within the first g Egévz Ad

di splaying an inter-w ndow |ink between_the root node or“fﬁi Qﬂ§ tree
structure and a correspondi ng parent node within the first tree structure
such that visual. connectivity is maintained between the first tree
structure within the first wi ndow and the second tree structure within the
second wi ndow. 27. The conputer program product of claim 26, wherein said

progr am piFddpnte &eauapitihiat rodg dphiedland ekt s ndhEEee. 358, N9He

conput er program product of claim er ei i ir : $8C ree

st ruct ur e irBPR&ht r&ﬁ%ﬁ(ﬂt‘éc?o"f i fﬁs VAL @2‘5963t5 %éeé cgﬁ%ﬁ?g%ﬁgr ggrgg%n

product of, &Gl & et C i Sd b Gt rast tvwdSchdIAr redeyi NP"i nput
LR s e R ;

froma user. 25. The nethod of claim 24, wherein said tree
wi ndow cl gsgn seldcti'oreé®npas ses dnagoiegions Hi9ppengPvhetBechbRBCtree

structure root node fromthe second w ndow,i nt e.fLrs L NdoWn626. A

conput er pHey Y pIbRIuES QW@%F%Yas%%ﬁ%ﬁg%?dUSa@?égn%%%En%fggﬂgi?BPéying

hi erarchi gl ]y, AL A0Ged YatAcL #:QBRY! SL0SYSLCHLECORPELSI ngnnbRstyr ucti ons
Ifs

for displaying a tree structure having a plurality of nodes sharing
par ent / chihslde et at  onshi psrenh aofler 8t winddbhi @i PAPASE cSRBULSETIICSH ay;

and instructions responsive to _a.tree w_ndow.Qqp ctiy0 f f said
plurality E@m%%ﬁége%;tﬁ?ﬁ Fhe F??@%lPPeg%sgﬁ%gtgggﬁﬁgg:%giEB%aigﬁgag'second
tree structyge having a plurality of nodes sharing parent/child

Referring now to Figure 4, if the user then selected
"gtart New Window" after selecting node F 462, or dragged
node F 462 out of window 315, another window 420 would open
with a Subtfee structure having node F 462 as the virtual
root. Nodes H 464 and I 466 are shown as the children of
node F, as in Figure 2, but the tree display in window 420
again is eﬁen more simplified. Note that link 4772 shows the
connection from the virtual root F 462 in window 420 to its

} parent node C 460 in window 415, and then link 470 shows the
connected between node C 460 and the actual root A 440.
Again, in this manner, the user can immediately see the
relation of each subtree window to its parent node, all the

was up the tree to the actual root.

Referring now to Figure 5§, if the user then selected
“Merge Back to Parent" after selecting node C 560, or
dragged node C 560 back to window 510, node C's window (415

in Figure 4) is closed and that subtree is displayed back in



rel ationships, in a second wi ndow wi thin the conputer. display, wherein the
root node of the second tree structure is the tree w ndow open sel ected
node, and wherein the tree w ndow open sel ected node is renoved fromthe
first tree structure displayed within the first w ndow, and displaying an

inter-w ndow | ink between the root node of the second trge Sb%l %@and a
correspondi ng parent node within the first tree structure'au é JWi sual

connectivity is naintai ned between the ¥itst tree structure within the
first window and the second tree structure within the second w ndow. 27.
The conputer program product of claim 26, wherein said program product
executes within a graphical user interface. 28. The conputer program

product of fgggnlgGWiﬁgnggmosaiqegg;shoa@dCSSGOndndreedstGuéﬁ@r@xe

r epr esent B conputer file system 29. The conputer pro rﬁnlg%od ct of claim
26, furtheshewnpihsthgirnpiacesi ansther tre€eyi HeNARYULLr oifiid User . 1
DEC 2003 -26 30. The conput-er. program product. . clLai m T tWQfur , :
conpri si NngEOrKEEPABERORE £EEAENSIE SlPSRaRPFggl%%ﬁdgw gh%@@ é&lec?ﬁgﬁaof t he
second treg st u ook L' © WaeMDithicngddae Fs&@2ndubtamest ritt ur e
di spl ayed gﬁthﬁ§g%hé%§éc%%89@ﬁﬁ ow'into the first tree structure displayed
Wi thin t hephbkgbonicadoy shdls tdhahgsherthehenfliy st fifegenas & Hetardd @ econd

tree structure are conbined, a single tree st tUred & feggrgthy thin the
First i nddwn kakd A [F&Tn iR s Hand i idoR - A, HORS i o b, ALL @
connects between windows 520 and 510. Again, in this

manner, the user can immediately see the relation of each
subtree window to its parent nodes, and all the way up the

tree to the actual root.

Referring now to Figure 6, a flowchart of a process to
form a new subtree window is shown. First, the system will
display a hierarchical data tree in a window on the display
(step 600). Next, the user selects a node and drags it out
of the window, to another area of the display (step 610) .
The system then will .open a new window (step 620), and will
display a new data tree in that window, using the node the
user selected as the root (step 630). Of course, any
subtrees of the selected node are removed from the original

window when they are shown in the new window.

Finally, the system draws a connection between the
virtual-root node of the new subtree window and that node's
parent node in the original window (step 640). This step is
important since it allows the user to still view the overall

tree hierarchy while working with the much-simpler subtrees.



tAA?, . AS A@*. A5 .Al__AFH ?. Al LA @ .A5. A@. AQ@, . A&QE. A9, . Ah
AR R A 2.AF A CAA L AA A5, *>r>Aail QbQ 3 G K
_FG - zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] c( a] ca] cal ca] ca

] ca] c*a] ca] caU] ca] ca]calcalUcal]ca]cTa]c:aJcTal ! %x! ~1111>"\y"
LWFHHESUSSSTUORE [ | wr mhe”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] gal ¢ ] al ca] ca
.>.]-.ca] ca] ca] ca] c, aU] c, ajca] ca] ca]ca]calc*a] ca]ca]ca]ca]c( mk éﬁf Zﬁ’ﬁ)) | % %2

*rREA++4L " 3, U,,-->.G ... #/ $/DE O zuoj V] ca] ca] ca] ca] cal] ca] ca] cal] ca] ca
U] ca] ca] caU] ca] c*a] caj ca] ca] ca] ca] ca] ca]ca] ca] ca]ca] ca] ca]ca] ca]ca]ca]cal O
P/ b/ k/1/1/710X0YOnD0000011111$2>333+4/ 4CAD444~xsnmhc”Yj e [V]c] ca] ca] ca] cal]ca
] cal] ca] ca] caU] ca] ca] c, a]ca]ca]ca]ca]c.al]c.a]ca]c ]Oc%]\ca]tcatg cal ca]ca]calc
a] cal] ca] ca] ca WidK4442686nce now to Figure 7, & I
5@05{555555555555555566666yt ni cXSj e ea\d «a] cau
] ca] cg] ca] BBOFE&FchO) saresu%ca']@&]r@]&u]’&gﬂoa] c %gﬂaa%]gg?cﬂg%aca] carfLBCJ]a I:tg]egca ]
666666(7 7Itz) Ve zgf n8; 8%8288V9499%u assumed that the system is

:0;4;{vqgl g Fé\%e ] caUl ca ca] ca] ca] ca] ca] ca] ca] caLélLda%] caU] c a]ocr?el céa] caJc
a] ca] ca] ca}ima]’?agigghd’s@]laazhl]n@a]attall]e@ﬂ ee ’ S
L e al Ehich 157@@%%%%%#%% %esclwmc iﬂ;dwzé@ad cal cal c

hﬁg]\ @ Ea§c*
%Ica] o %%E%o%\%)%] @ag]gﬂ]g?;ﬂ]e:a&]ﬁltﬁmo?\w] ca} caE{ ga]a]cga} gg]
cal] ca] canaa]ecﬂU]rmw]ecam] cté]&:alé]%%l}‘éa‘lﬂ%%]vé‘g‘ﬁ% ] caU] ca] caU] ca] cal] ca] cal] c
a]-cal] ca] cal] caE<E=EEEFF6F@-FFF
G GGHHHHH/ 141 FLJl T I pl Il | gb\ Wrhc/Y U
ﬁ%} )caU] ca] ca] cajesa] cadpm]m@énlsgnggsa]:hé] %‘g]l&%(ggéﬂﬂ g‘g]]’ga]g}]’%é]cgg%ﬁ‘ L]C‘gg] gg] gg
LEETTTEI%) W[ JJJJJJJJIIIIIKKdKeKKZLL L I LS
ca] caU] ca] Z?al‘g]t([:rﬁ%a(ﬂré%ﬁ"&aftﬂ’ %2%?’6%]{‘ H:%g] ‘ggﬂlb] cal %:giﬁg?gghz?g??g]@?fgfigu
ther node out of one o

.{E%ﬁgﬂNﬁmmser vlg’%llg% S ACNOOOOOR Y Z gheglcal calcalc
a] ca] ca] ca]tted)|wijadews celh £a] ‘G@]léé] éBFéﬁ@f‘éaf‘cB\f/E?S%gSU]%a? F éfl Lﬁ ca] ca] ca]
ca] ca] ca! RR RARBROR RRR| S} SSSSSSTTTpUgqUUUUhVWAKW WAWMXXX6Y} xsni d_Z] ca] ca] ca
] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]calca cM] goca] calcalc
alJcalcalc, ajc, a]z&aisa' EN@YUYdYYWHWZLBREZEP] | 1€\ PREGRAN LA FRA AL Fupkf a\
ol cel el eatentsapeal el el cplenkekiplenten ¢ %Zkﬁ%é@hﬁr??‘i"i‘ﬁ iﬂﬁﬁ Tt
| ~oocp| wr hea¥bb] 9abal cahmh@ahca]m] m}rmwalsea»]l@ae@( eR )3 ca] cal ca
] ca] c*al] c* aTca caJ ca] ca caJc caI %qr rdd rydd s2sFsGs
sssssssssttFigalkyni §hg) Lp cf}f cra] ca ca ca eI] ca ca] caJ ca] ca
Joatenloal cabepbeghaal gaglr%@ﬂthﬂoqssceafea]@mqm all o a1 Jmmwm )439yzzz
}xsni cMY] ] ] majetialstep] J#00a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c(al ca] .
ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calcal\p)ytyyzzzz{;|||}[}s~~
}xsnic”Y]]]ca] c*al c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c (]lca] ca] ca] c(a] ca]
ca] ca] ca ca] cal CQif_C&]diﬂ:]sCe?,] ol treduogt) cehe Sforaq@ A ogeghnidue  1s
109%& P10%& 109%& (
Ys, 1Vee ()iesg—)swﬁﬁmf( ihey NEBERLE 1R I 005 gFPS TaTe STgetion 1o

achieved using the "pop-up menu" technlque, as described.

With reference now to Figure 8, an exemplary pop-up

menu 800 for tree navigation is shown. While such a pop-up

window may have many different and conventional functions

830, the preferred embodiment also provides additional
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functions.

The first additional function is "Start New Window"
810, as discussed above. When this is activated, a new
window is opened on the system and a new hierarchical tree

is drawn, using the currently selected node as a virtual

root.

When "Merge Back to Parent" 820 is selected, the
current window with a virtudl-root is closed, and the
selected subtree is merged back into its parent tree, as
described above. Note that if the virtual-root is the
actual root, as in Figure 2, then thé "Merge Back to Parent"

820 menu option would not be available.

If desired, a notebook can be used to maintain all the
subtree windows. The connection petween each window can use
the page tab as the intermediate connection. A node can
connect to an icon on the page tab by a visual link. A
single click on that icon within the page tab will flip the

notebook to the page which contains the subtree information.

The above as well as additional objectives, features,
and advantages of the present invention will become apparent

in the following detailed written descriptidn.

It is important to note that while the present

invention has been described in the context of a fully
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form of a computer usable medium of instructions in a
- variety of forms, and that the present 1nventlon applies
equally regardless of the particular type of signal bearing
medium used to actually carry out the distribution.
Examples of computer usable mediums include: nonvolatile,
hard—coded type mediums such as read only memories (ROMs) or
erasable, electrically programmable read only memories
(EEPROMS) , recordable type mediums such as floppy disks,
"hard disk drives and CD-ROMs, and_transm1381on type mediums

such as digital and analog communication links.

While the invention has been particularly shown and
described with reference to a preferred embodiment, it will
be understood by those skilled in the art that various
changes in form and detail may be made therein without

departing from the spirit and scope of the invention.
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CLAIMS:

What is claimed is:

1. A computer system, comprising:
| a processor;

a memory connected to be read from and written to by
the processor, the memory containing a hierarchical
representation of data; and

a display connected to display the data in a plurality
of tree structures in respective windows on the display:;

wherein the display shows connections between parent
nodes and child nodes when parent and child nodes are

displayed in different windows.

2. The computer system of claim 1, wherein said system

executes a graphical user interface.

3. The computer system of claim 1, wherein each of said
tree structures represents a portion of a master tree

structure.
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4, A method for displaying data in a computer system, comprising the steps of:
displaying data in a first tree structure, having parent and child nodes, in a first area
of a computer display;
removing a portion of the data from said first area and displaying the portion in a
second tree structure in a second area of the computer display;

displaying a visual connection between parent and child nodes in different areas of

the display.
5. The method of claim 4, wherein said system executes a graphical user interface.
6. The method of claim 4, wherein each of said tree structures represents a portion of a

master tree structure.

7. The method of claim 4, wherein the root of the second tree structure is a child of a

node in the first tree structure.



104/ 4| 104/ 4] 10 10 10'f) "10%& ()- !'fY"10%& ()-'!F "109%& ()-
, 10%& () - BB#B(BpB_CDa?M 104| 4| ! @' 10%<4<& ()- ! F 10%<& ()-|

1 109%<& ()- @, 109%<& ()-!10%& ()-0@O0%: ()- 3DE@FFFFF} oM 104]| 4]
@&L0% (& ()-S 10<< 10<< 10<<!f2 10%<& ()-!I &&10%<=<& () -

-20-

r@y !

=1 DEC 2003

8. A method for displaying data in a computer system, comprising the steps of:

displaying first data in a first tree structure, having parent and child nodes, in a first

area of a computer display;,

displaying second data in a second tree structure, having parent and child nodes, in a

second area of the computer display, wherein a root node of the second data is a child of a

node of the first data;

displaying a link between the root node of the second data and the parent node of

that root node in the first data;

upon receipt of input from a user, combining the first data and the second data in the

same area of the display.

9. The method of claim 8, wherein said system executes a graphical user interface.

10.  The method of claim 8, wherein each of said tree structures represents a portion of a

master tree structure.

11. The method of claim 8, wherein when the first data and second data are combined, a

single tree structure is formed.
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12, A computer piogram‘product within a computer usable
medium, comprising:

instructions for displaying data.in a tree structure,
having parent and child nodes, in a first area of a computer
display;

instructions for removing a portion of the data from
said first area and displaying the portion in a second area
Do of the computer display:; and
instructions for displaying a visual connection between

parent and child nodes in different areas of the display.

13. The computer program product of claim 12, wherein said

progran product executes within a graphical user interface.

14. The computer program product of claim 12, wherein said

tree structures represents a computer file system.

15. The computer program product of claim 12, further

RN comprising instructions for receiving input from a user.
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16. A computer program product within a computer usable
medium, comprising:

instructions for displaying first data in a first tree
structure, having parent and child nodes, in a first area of
a computer display;

instructions for displaying second data in a second
tree structure, having parent and child nodes, in a second
area of the computer display, wherein a root node of the
second data is a child of a node of the first data;

instructions for displaying a 1link between the root
node of the second data and the parent node of that root
node in the first data; and

instructions for combining the first data and the
second data in the same area of the display, upon receipt of

input from a user.

17. The computer program product of claim 16, wherein said

{'3 program product executes within a graphical user interface.

18. The computer program product of claim 16, wherein said

tree structures represents a computer file system.

19. The computer program product of claim 16, further

comprising instructions for receiving input from a user.
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20. A method for interactively displaying a tree structure
for representing hierarchical.data in a programmed computer .
system, the method comprising:
storing a master tree structure in memory of the
programmed computer system;
displaying in a first window a hlerarchlcal master tree
~ corresponding to.at least a portion of the master tree
structure;
in response to a user command to separate the master
tree into a subtree beginning at a user-specified node in
thé master tree:
creating the hierarchical client subtree;
creating a second window for displaying the
hierarchical subtree;
displaying the subtree in the second window with
the user-gpecified node forming a root node of the
subtree; and
\ creating a visible link between the user- specified
| node in-the subtree and its parent node in the master

tree.
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21. A method for displaying hierarchically arranged data in a computer system,
comprising the steps of:
displaying a first tree structure having a plurality of nodes sharing parent/child
relationships, in a first window within a computer display; and
responsive to a tree window open selection of one of said plurality of nodes within
the first tree structure: |
displaying a second tree structure having a plurality of nodes 'sharing parent/child
relationships, in a second window within the computer display, wherein the root node of
the second tree structure is the tree window open selected node, and wherein the tree
window open selected node is removed from the first tree structure displayed within the
first window; and
displaying an inter-window link between the root node of the second tree structure
and a corresponding parent node within the first tree structure such that visual connectivity
is maintained between the first tree structure within the first window and the second tree

structure within the second window.

22.  The method of claim 21, wherein said computer system executes a graphical user

interface.

23, The method of claim 21, wherein each of said first and second tree structures

represents a portion of a master tree structure.

24.  The method of claim 21, further comprising the step of:

responsive to a tree window close selection of the second tree
structure root node:

combining the second tree structure displayed within the second window into the
first tree structure displayed within the first window such that when the first tree structure
and second tree structure are combined, a single tree structure is formed within the first
window; and

closing the second window.
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dragging and dropping the second tree structure root node from the second window into the
first window.
26. A computer program product within a computer usable medium for displaying
hierarchically arranged data in a computer system, comprising;

instructions for displaying a first tree structure having a plurality of nodes sharing

parent/child relationships, in a first window within a computer display; and

instructions responsive to a tree window open selection of one of said plurality of

nodes within the first tree structure for:

displaying a second tree structure having a plurality of nodes sharing parent/child
relationships, in a second window within the computer display, wherein the root node of
the second tree structure is the tree window open selected node, and wherein the tree
window open selected node is removed from the first tree structure displayed within the

first window; and

displaying an inter-window link between the root node of the second tree structure
and a corresponding parent node within the first tree structure such that visual connectivity
is maintained between the first tree structure within the first window and the second tree

structure within the second window.

27.  The computer program product of claim 26, wherein said program product executes

within a graphical user interface.

28.  The computer program product of claim 26, wherein said first and second tree

structures represent a computer file system.

29.  The computer program product of claim 26, further comprising instructions for

receiving input from a user.



10-u 10-uL, 2 10% u& ()-L-- 10% u& ()-L + 10% u& ()- )F'10% u& ()- f&
10% u& ()- \aBYNC

10-s 10%& ()--10%& ()-sfY10%& ()-10%& ()-10%& ()-!10% - & ()-paBYNC
10-s 10%& ()--10%& ()-sfY10%& ()-10%& ()-& 10%& ()-!10%& ()- Normal "
. "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c" =|13ﬂEgJZBBBC
- "Headi ng 63]c" "Heading 73]c" "Heading 83]c" "Heading 93] c",& "Deta _
Par agraph FontP9 w ' )-.H4{9?Cl QITX\ __tk%f_i nmgw~" O 464;

CEl LREY( cp&t”™_"abcdef ghij kl m>bG % | [|1~6Ti
PY#S$[" (-*+, b/ QLI 7] <BDFL! RUhW ~J" bwdehi | snpr st uLxz| opqrstuvwxyz ~6Ti mes
New [Rogar%'i al | tw&rym\;z@é?dtﬁhm}mﬁﬁa&rm@@nmngz

<= @acher ari TR TRERCROTUIR 2 P mndsee el seian el e seomb s gppore
root node for:
combining the second tree structure displayed within the second window into the
first tree structure displayed within the first window such that when the first tree structure
and second tree structure are combined, a single tree structure is formed within the first

window; and closing the second window.



