2 2 OCT 2004 Computer System Having G aphical User Interface with In-Line
Tree Filtering Field of the Invention The present invention relates to
conputer systens and nore particularly to a conputer system having ZalCT 2004
graphi cal user interface with in-line tree filtering. Background O the
Invention In the field of data processing, resources are conventionally
arranged in hierarchical form A hierarchical arrangenent is a nulti-I|evel
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contain or P e next [ower wni ng
resource may, in turn, be owned or contained within a resource at the next
hi gher | evel. Perhaps the easiest way to understand a hierarchical system
is by analogy to a filing systemadoibalivenaddy used to store paper
docunents. Mst businesses include at |east one filing room containing
multiple filing cabinets. Each of those filing cabinets has several
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accordion folders and individual project folders forma nulti-Ieve

hi erarchy. Beginning at the | owest |evel, the individual project folders
are contained in or "owned" b rdl falder in which they art-,
contai ned. All of the accordigﬁE Fﬁggggﬁﬁlgaa?gaer are considergd to be
"owned" by that drawer. Al of the drawers in a particular filing cabinet
are "owned" by that cabinet, etc. In a data processing epvironnent, the
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referred to as directories. Wth one | . . .
resource may, in turn, be owned or contained within a resource at the next higher Jevel.

Perhaps the easiest way to understand a hierarchical system is by analogy to a filing
system conventionally used 1o store paper documents. Most businesses include at least one filing
room centaining multiple filing cabinets. Each of those filing cabinets has several drawers.

Each of those drawers is capable of holding severa) accordion folders. Each of those accordion
folders is capable of holding a number of individual project folders. The filing room, filing
cabinets, drawers, accordion folders and individual project folders form a multi-level hierarchy.
Beginning at the lowest level, the individual project folders are contained in or "owned” byhlhe
accordion folder in which they are contained. All of the accordion folders in a drawer are
considered to be "owned" by that drawer. All of the drawers in a particular filing cabinet are

"owned" by that cabinet, eic.

In a data processing environment, the most ubjquitous example of a hierarchical sysiem 15
the file systemn used for program or data files in a computer system. A COMPUIET System oiten
conrtains multiple physical or Jogical storage drives. Each of those storage drives may be

logically divided into a number of folders, sometimes referred to as directories. With one



2 2 OCT 2004 exception, every folder at every level in a hierarchical file
systemmay contain only folders or folders plus one or nore program or
data files. The one exception is that the |owest level of a file syqt@ih 2004
hi erarchy contains, by definition, only programor data files. Another
exanple of a hierarchical data processing systemis a distributed system
The highest level in a distributed systemis a primary network or extranet
nmade upexakphdie enenylfeldendt everydevel dumbierathivel Kis sy Eeromayfcoptien PHAIPers ar
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turn, connected to the LAN nedia. In describing a hierarchical systemin a
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| evel n%%’%elg‘%.rg‘i%—')glf)gg%%egﬁ@ﬁgj%ﬁﬁg?t ajé’%qt e sinpl esltv g? syst](alns, the size of
a tree gancdesonee guinkeeld ar gevers tmatdragn iurn,dbfiddctedlio thed-ANmekdiaadi vi dual
nodes. A user interface designer nay choose to limt the presentation of
tree information to a relatively small w ndow at one edge of a display
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interest in the tree” A user ma ave to 'scroll a tree both vertically and
hor i zonteddd v thenhiararefyf @ra trdend oo edch ohjenozahofred aeraist The highegdewd opisFch

can be both cunbersone and frustrati since it can be .djffic Lhe
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little of which may be viewed at any %lv'entlme. ,
depending upon their relationship to other nodes in the tree. A parent node is any node
containing other lower-level nodes (child nodes). The same node may be both a child node (10 a

higher level parent node) and a parent node (10 Jower level nodes).

For anything other than the simplest of systems, the size of a tree can become quite large,
making it difficult to find individual nodes. A vser interface designer may choose to himit the
presentation of tree information 1o a relatively small window at one edge of a display screen,
which makes it even more difficult for the user to find nodes of interest in the tree. A user may
have 10 scroll a tree both vertically and horizontally in an effort to locate a node of interest, a
process which can be both cumbersome and frustrating since it can be difficult for the user to
find the node 10 begin with and then to appreciate the Jogical relationship between a given node

and the remainder of the tree, very little of which may be viewed at any given time.



2 22 ttT 2A A nunber of different tree representati ons have been proposed
in an effort to nake it easier for users to effectively deal with ?ggkgé
trees. Most of these representations require that an entire displag %
be given over to the tree representati on schene, which nmay take the form

of nested representations, quasi-three-di nensional representations or even
hyperbolic representations of tree structure. Any tree rﬁgresen ations
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expand Contract controls that limt their useful ness in navi gating through

a tree structure. First, the controls have to be sel ected one parent node

at the tine_and en act to expand.the di , I i i nodes.
Second, the %n‘f’?lﬁ)'?gowﬁb%)rl z‘fré]e%ﬁ’gé"r’f[hatlrﬁesésrlﬁgg ?f%éng@'fs%’oélgb eecgjﬁugir%’ eggopand

cont r oly 35506 A}k "Wohtiod, (RAhdy¢ viaPRfepFisentdBe +/-Sicod @eliredyorel emgwdi r ect
child node is shown on the display screen even if the system Llls%ri zsr only
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There are at least two problems with expand/contract controls that limit their usefulness
in navigating through a tree structure. First, the controls have to be selected one parent node at
the lime and then act 1o expand the display of only direct child nodes. Second, the controls
operate on an al] or nothing basis. When an expand control associated with a particular parent
node is selected, every direct child node is shown on the display screen even if the system user is

only interested in locating one or a few of the direct child nodes.

Efforts have been made 1o overcome some of the problems associated with twisties by
using filters 1o Jimit the tree display to only nodes meeting the filter criteria. Known filter
mechanisms come with their own sets of problems. Commonly, a filter is invcked vsing a dialog

box that overlays part or all of the working area of the dispiay screen. Also, known filters are



mechani snms conme with their own sets of problens. Commonly, a filter is
i nvoked using a dialog box that overlays part or all of the morkiqgﬁarea

of the display screen. Also, known filters are 3 2 2 OCT 2004 appli ﬂ&hﬂwh
to the direct children of a particular parent node. These ki nds of problens
limt the flexibility and useful ness of known filter nechanisns. Sunmary

of the Invention The present invention is a filt too], that overcongs the
Dt bl SAEPHSH e I\ eBr s TaRTearal & PRI DR ESTE RIS antss KOS Of PSR g O

| ol empnt £, 8,8, T 000, of, 6l 6t nacpRd i Spl aying one or more gr aphi c

obj ect graphi ¢ "objects occupyl ng predetermined | ocations in a
hi erarchi cal object tree. At least a portion of the hierarchical object
tree is initially displayed. User inputs are nonitored to determ ne when
those inputs identify a graphi Sustpasyef ihg lavediiapl ayed portion of the tree
and a set of object selection criteria. Wien such user inputs are detected,
the display is limted to the identified graphic object and all graphic

obj ects whi %ejﬁ‘@éeﬁf ¥vkBiSon ik dgiMet fdoPdahieGines legtblons ef ik &nhoanandr avhi ch
are subordinate to the identified graphic object. Brief Descrithon of the
a
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pointing out and distinctly. claimng that which.is S 1he present
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Brief Description of the Drawings
While the specification concludes with claims particularly pointing out and distinctly
claiming that which is regarded as the present invention, details of a preferred embodiment of the

invention may be more readily ascertained from the following detailed description when read in

conjunction with the accompanying drawings wherein:

Figure 1 is a representation of a workstation in which the present invention may be implemented;
Figure 2 is a simplified block diagram of essential components of the workstation;

Figure 3 is a representation of a conventional hierarchical object tree in a mostly collapsed state;

Figure 4 is a representation of the same object ree showing the appearance of the tree when a

conventional expand operation is performed;



4 2 2 OCT 2406 Figure 5 is a representation of an object tree foll ow ng
filtering in accordance with the present invention; Figure 6 shows
pul I down nenus of the type used in selecting filters; Figure 7 shows? 2 0CT 2004
pul | down nenus of the type used in creating or nodifying filters; Figure 8
shows pu]l down nenus of the type used in deleting existing filters; Figure
9 is a dialog box of the type that can be used to define customfilters;

FigureglD,is;a, frég‘?%h@fi&n erzinséh@&f{; Refol 186 IR eing & EdtioR@neditvithithd gredeng
gur

operation; Fi Is a flow chart of the steps perfornmed in extending
t he fumedendogl ity of twistie controls to include the user-selected filters;
and Figure 12 is a representation of an object tree showng filter status
synbols that may be used to indicate the existence of a filter, types of
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cont r o' ¢&* scription rring to Figure 1, the present invention
is a nethod for performing in-line filtering of object information
visually presented on a workstation or console 10 including a systemunit
12 andigeradshpws pridoray aeps! dhesispaysed &t @éﬁ“wﬁrdﬁofgg’h”%fé“qg’&gi cally divided
into a wwndow 16 in which an object tree 18 can be displayed and a worki ng
area 20 which normally displays video screens generated in the course of

execut ifgsLeR BB&s PLIIRN SRR dfGR iyphufeBogtdeasng &iing {OET; 2004 The system
unit 12 includes a nunber of conventional conponents, such as a central
processor unit or CPU 22, bul k storage device 24 which conventionally takes

t he foram of .oane or re. hard ives, | j munit, random
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Figure 10 is a flowchart of steps performed in carrying out filtering operation,

Figure 11 is a flow chart of the steps performed in extending the functionality of twistie controls

10 include the user-selected filters; and

Figure 12 is a representation of an object tree showing filter status symbois that may be used 10
indicate the existence of a filter, types of fillers and when set filters are being overridden by

toggling of twistie controls.
Detailed Description

Referring to Figure 1, the present invention is a method for performing in-line filtering of
object information visvally presented on a workstation or console 10 including a system unit 12
and a monitor 14 having a display screen which can be logically divided into a window 161n
which an object tree 18 can be displayed and a working area 20 which normally displays video

screens generated in the course of execution of one or more application programs.



i npl enenting an optical storage technol ogy such as CO-R, CD-RWor DVD.
Dependi ng on the technology inplenented in drive 28, such a drive can be
used to store an application to be executed andior data resulting f¢oovtDe
execution of an application. The systemunit would typically further

i ncl ude i nput devices such as a keyboard 30 and a pointing device 32, nost
comonly a conputer nouse. Finally, the systemunit would include output

adapters 34 1 @EiepfunidENInERGe SRS of benvemitintbronipbrsieymch as Figiee 1 or a
printer (not shown). The systemunit could, of course, jnﬁ#gde man ot her
types gFocedsgptuenor CRE2Z dnpotensdesnesd WhCrueRIally éakef Hied AR 9w to
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hi ghest In“the'tree i s node 36. The root node 36 may al so be referred
to as aeqimbhigly impienased ih dhias 28 muelpa 6hivé ehnrsdieed WOEGTe 40 BPRIFAUADI beg| | of

which are identified as .networ at ewa evi ces by Lcon : j.con 38
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represe by arig cing triangle, such as triangle 42, \Were a
parti cuoammaodge cosipurer tivese. clonkliyp siecsysieat unjt waidd inchisle SRS 2dmfays $hit9Hide,

but not_ any subordj nate nodes. An angded. st i r a
Qownvardt ok Suig derbamgnio St ad FIBEGFL: Tittinol SR AR B2 o

hi ghesth,gy ek cHA€E ihdludehBaly ARGNRYHS FaOMReral DROcampoRe S@chova indtpureliard node
in that branch. For exanpl'e, the expanded state for node 40b shows node

40b i t Selehdeahonlalts cepsesboiide nesebassdempasenty e woull perranly IRPEYPGar el as
i ncluded within node 40b. Wil e gateway nodes 40a and 40c may include as
many or?™of & BUHBY di nat e nodes, the subordinates nodes do not appear in the
object tree display since their parent nodes are defined as being in the
col l apsed state rather than the expanded state. 6 _
Figure 3 is a more detailed view of a small part of a known type of object tree. In the

illustrated tree, the root or highest node in the tree is node 36. The root node 36 may also be

referred 1o as a parent node as it has three child nodes 40a, 40b and 40c, all of which are

identified as network gateway devices by icons sucli‘as icon 38 and by text further describing the

devices.

Twistie controls are asscciated with the nodes on the object tree. A collapsed stale 1s
represented by a right facing riangle, such as triangle 42, Where a particular node isin the
collapsed state, the tree shows only that node, but not any subordinate nodes. An expanded state
is represented by a downward facing triangle, such as triangle 44. In the expanded state, the
highest-level node in the branch is shown along with cach direct child node in that branch. TFor
example, the expanded state for node 40b shows node 40b itself and also subordinate nodes 46
(Main Site and RPL) defined as included within node 40b. While gateway nodes 40a and 40c¢
may include as many or more subordinate nodes, the subordinales nodes do not appear in the

object tree display since their parent nodes are defined as being in the collapsed state rather than

the expanded stale.



2 2 OCT 2004 The tree representation shown in Figure 3 is one that will be
famliar to users of sone e- nmail prograns and network managenent prograns.
A perhaps nore w dely known but otherw se conparabl e form of tr?ﬁ 0CT 2004
representation is the one used in Wndows operating system product

avai l able from M crosoft Corporation. In such systens, the expand/coll apse
controls are represented by +/- buttons, respectively- Depending upon how

th t fi d, i d
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expanded, the next |ower or subordinate |evel may include so many nodes
that noBb®sl of them can be shown concurrently in the tree window. This
can be frustrating to a systemadmnistrator, particularly if the system
adm nistrator is not interested in all of the subordinate nodes but is

i nstead i nt erembathenastky thenuntdest igiedrilngl cetet aurh ay jaeydyancdact Jamitedhose

t hat have conpl eted assi gned tasks or those t have enco red error
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specified criteria.. The p sen i nvention is afllter
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As an example, referring to Figure 4, if the branch node 48 (Main Site) is expanded, the
next lower or subordinate level may include so many nodes that not all of them can be shown
concurrently in the tree window. This can be frustrating to a sysitem admunistrator, particularly if
the system administrator is not interested in all of the subordinate nodes but is instead interested
only in nodes meeting certain criteria such as those that have completed assigned tasks or those
that have encountered error conditions. Even if the icons used to represent the nodes are capable
of taking on appearances indicative of operation in a particular state, the large numbers of nodes
which are shown make it difficult for the system administrator to readily pick out a Jimited

number of nodes meeting specified criteria.

The present invention is a filter tool that makes it much easier for a system user, such as
an administrator, to limit the tree display 0 only those nodes of current interest 1o him or her.
The. filter too] includes severa) pulldown menus and at least one dialog box that are used for

selecting, creating, modifying and deleting filters. The structure and uses of these pulldown



The. filter tool includes several pulldown nenus and at | east one dial og

box that are used for selecting, creating, nodifying and del eting fla“) EIS
The structure and uses of these pulldown 7 2 Z OCT 2004 nenus and di @ 1004
boxes wi Il be described bel ow follow ng a description of the results of
performng tree filtering operations using them The object filtering
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some sordisrEyedpg eveihils Fepa! ‘b“é“&?f‘éeﬁgsr_lﬂfa % & CEHpTEY eh agt?\é%%gﬁ“ta ks
Vhen su% Bl }serfnd StRRRS F@%ﬁ&hxﬁ%%ﬁhcf‘ﬁﬁﬁ 1R%obdl SxsHntes blobbl ddlapedese 610a
60b and B0C are ectr vely expanded automatically as are all of the nodes
subor di naestive klnhwsen fhede®r aftiovieuagre, twittigas vyed s ppijt 6Ethe “tcﬁaftpia‘reé‘aHP%pl ayed

are those objects that neet the filter criteria. Thus t he expansi on of
gateway 60a results in the visual representation of onIy the few

wor kst at i ons -BQWRharbdlers@ics 64 -i10eRdIRFRIVRYS, 6Rlict 8 aexpasdedion tfieieetpansi on
extends to directly attached nodes and
tree which results when a selective filter is applied to the highest level root node and thus 10
every node at every subordinate level in the entire system. Assume, for purposes of illustration,
that the system user has selected 2 tree-Jevel filter that searches for nodes that have encountered

some sort of error condition while attempting to compleie assigned tasks.

When such a filter is applied 1o root node 59, its direct child nodes 60z, 60b and 60c are
selectively expanded automatically as are all of the nodes subordinate 0 those nodes. However,
the only objects that are displayed are those objects that meet the filter criteria. Thus,_ the
expansion of gateway 60a results in the visual representation of only the few workstations shown
in set 64. When gateway 60b is expanded, the expansion exiends 10 directly attached nodes and
all nodes subordinate to the directly attached nodes. Thus, the tree shows a single user at the
Main Site and a single user at the RPL facility having workstations that have encountered error

conditions. Similarly, the expansion of the gateway 60c will show a single workstation that has

encountered an error condition.



all nodes subordinate to the directly attached nodes. Thus, the tree shows
a single user at the Main Site and a single user at the RPL facility

havi ng workstations that have encountered error conditions. Simlarl§fl Hbe
expansi on of the gateway 60c will show a single workstation that has
encountered an error condition. 8 Zi OCT 2004 To make sure that the system
user understands that the tree representation is not a representation of
the conpl eterg %Q@@Meth;mﬂ@@da) uskf @RieRUNdE afahee vet Je@rdstmmtﬂds nplee
resulting from a selectivefilter, a new control elenent ng
tri angl represstatgecbitibe r:tmdplcwt(elobﬁlll)t @mwedéyﬁahguraherr%taﬁ@?ﬂﬁﬁﬁ‘éﬁ T ﬁl”hﬁ’al rorf
expansi on. The new contro | W stie
in keepd ??@F%"’Pﬁ‘llék|asriei“hb°n|’f§hfvw’&e’@oé%gﬂgl?t §]re%f]s apqﬁ qsg%?flgaé%grﬁ fx‘eﬁrg de
subor di J@taﬁsx&ﬁ)rat(]h@ thi} QB@aﬁtexbﬁa‘é%h madged BokiRe, SEtieatih e f&ﬂ:rtr@innraga[hatﬁcess
O cours other types of visual representations for the twistie co trol
are al SIQJJQI]SSI]dBEﬁngSUmAaSIﬂWI’EmW% eomntiehs, ¢$)@deiﬁd:3ﬁtﬂ"él')'tfliﬂdél§‘§ﬂ?’ F&12 Hn two
states. For ins or the hs desc bed iaygoul d cycle
©hr ougriEmSiE el AR toTaISF o T Eo | PERERee AE U GE Ol 1
expa”deﬁQP;eIQﬁﬁﬁo&s%ﬁﬁm%?shﬁ%o&%|apk aaiosfsbsggrer espondl ngly be thought of as

vi ew sone" and "view none" in the tree. Each click on the
currently active twistie control would cycle the twistie to the next of

the three states. Figure 6 illustrates r Jrenu 70
that is sel ecP@te BSHHEEP! F?‘Bgrﬂéﬁ%e Ihé?ﬂﬁ? ]goifl ){%’8&3%? FB‘\LA&}%LeI%gC\ggf

tree-fi glggﬁ APES @hd m&eacro%]dth’ci@qmegﬁ QFdrat @) ang coiltfted flmscadeshdedenu
72 that se ected to performspecific filter sel ecti on oper ati.ons

Sever al arfd fullgrexpandetie Tangsahstapes candbisosert pondaglaive ke 9@y e or i mary
menu 72 i ncludi,ng.a Sel ect, st 7 S 6 ’ tep
78, al | VigV S\Rﬁ‘?ccﬁg ré‘eB’e’"roF'SrWéggFﬁﬁr &F@ﬁccékc%nggr%grrggn@%mwsﬁg jegcso Pﬁn%ﬁj&]g.

Addi ti opalld dhe (bAGieRE 1HBEA 1 BEME virdChiides control s that can be used to
i nvoke specific tree-level or branch-level operations. The fields include

such standard controls

Figure 6 illustrates a primary filter puildown menu 70 that is selected, probably from an

| e

application toolbar, whenever tree-filtering operations are to be performed along with a cascaded
menu 72 that is selected to perform specific filter sélection operations. Several filter
maintenance steps can be performed directly from the primary menu 72 including a Select siep
74, a Customize step 76 and a Delete step 78, all of which are performed through secondary
menus such as menu 72. Additionally, the primary menu includes controls that can be used 1o
invoke specific tree-level or branch-level operations. The fields include such standard controls
as an Expand All control 80 which, when selected, causes every node int the tree or branch to be
displayed and an Contract All control 82 which, when selected, removes ail objects from the ree
or branch display other than the root object or objects, if a multi-rooted tree. In accordance with
the invention, the primary menu also includes a Filtered Expand control 84 which will, when
selected, cause the display tree 1o expand to include only objects that satisfy the selection criteria
in the currently selected filter. The Filtered Expand operation can be invoked from menu 70.
Alternatively, if the system user wants 1o be able to invoke a Filtered Expand operation using the

tree’s twistie controls, control 84 includes a check box which allows the user to assign a currently



as an Expand Al control 80 which, when sel ected, causes every node in the
tree or branch to be displayed and an Contract All control 82 which; qm;
sel ected, renoves all objects fromthe tree or branch display other t

the root object or objects, if a nulti-rooted tree. In accordance with the
invention, the primary nmenu also includes a Filtered Expand control 84
which wll, when selected, cause the display tree to expand to include
only OQH%@E@fﬂﬁﬁka§mhﬂ3%$neth&ehmn®n6@cﬁampErmanemnnmheecmﬁﬁ@ﬁviVﬂ§%Iected
filter. The Filtered Expand operation can be invoked from nmenu

Al t er nddrice aheycurent filier is pes gned 1@ Brirdyigitis TRECsERI2 AR} &0G %’SﬁeH\/%%EéC%P H‘—Sﬂ er ed

Ex d t d
R e R e e R A S e

selected filter to a third twistie representation; for exanple, the right
triangle mentioned earlier. Once the current filter is a55|9%fd tq third
tw stie reprfesemﬂm reny 72 mﬂéﬂf@eﬁ‘ﬁﬁm‘@ﬂ apaH WRRE 10 HEleCkaRicStSIBE DEET MY I%e

20ng L) YesElgeedy et od, expandodands bul) ynexpandnd, Al G Lase.

st at es.UsYg enever a uUser wants to sel éct an

exi st rignd‘do'ntcﬁrmc Bhdnbed ue ofuﬁ@ﬁhé}m‘ I188d TOE predsfigdd filkdrg grovorinaesindaiar d
predefined filter. The predefined filters will van, as functlon of t@e

i nt endedkwsE o typieal of Hoes ihagwpwldlbe UTHLIn BrrekedT Fed 2851 PRP CHREGM 1 Hhic
R L Ao T e A o LR R A S e

managerg track pending,
currenteQfiieAMREAL etit deksidl Alaskgh M|s§£t:mn¢1®uhmen edcaa]rbeasstmaed wendi tion
during their execution. Although not specifically shown, agcantff assumed
that seleegrg Hy CtOhEOlc&hOp%ﬁ Cosepip Fsleer Cidt Gie lﬂt‘&w TEPP 10 Rt 2Xet B PR ar y

menu to bﬁ%ﬂ%Pghgy hsglng avail abl e predefined filters. Referring to

Fi gure 72 Feints to custonize a filter, a secondary nenu 86 can

be sel ected fron1pr|nary menu 70. The secondary nenu preferable glves t he
user the opportunity to create new filters, npdi

curre bg ed
filter or toReeHiteodREwe i nyPeE P SVanst AP PRES aafﬁiﬁ c%%"'?%?#l% %ﬁ’ [g

filter "be selected from primary menu 70. The secondary menu preferable gives the user the
opportunity to create new filters, modify a currently selected filter or to modify existing filters

other than any currently selected filter.

Referring to Figure 8, if a user wants 1o delete existing filiers, a secondary menu 88 can
be called by selecting the Delete a Filler control on primary menu 70. The secondary menu 88
would preferably include a complete list of all existing filters that can be deleied under user
control. Standard navigation techniques, such as veriical or horizontal scroll bars, might be used

if the complete list is expected to occupy significant screen area.

It was mentioned earlier that a user could define 2 new filtes. A dialog box such as the
one illustrated in Figure 9 could be used for that task. The dialog box would preferably include a
text box 90 into which the user would insert a name for the new filter, an array 92 of check boxes
and radio buttons to be used for defining where the filter is 1o be effective, an array 94 of simple

filler settings of the type already discussed with reference to the secondary menu 72, and an array

- ]0-



Referring to Figure 8, if a user wants to delete existing filters, a
secondary nenu 88 can be called by selecting the Delete a Fllterzbﬁﬁfﬂﬁﬂ
on primary menu 70. The secondary nenu 88 would preferably include a
conplete list of all existing filters that can be del eted under user
control. Standard navigation techni ques, such as vertical or horizontal
scroll bars, mght be used if the conplete list is expected to occupy

si gni f?@cgn $rop IS alntbe 1ERRLLOR GleSRdTh 'Fﬁardeijrlih@t]isaems'aar@dngidaldefi ne
I al og

a new Box such as the one iflustrated in Fi ? 9 could
be usegpetbrst HatfetadK meTMydiiﬁab oupbowemasilych 35ript et at 2RSFUde C&“P DeRt box
90 into which the user would insert. a n?me for the new filter, an array 92
of cheesinscnagiesisedili HediSHLHFLHBNE STEUHS 'ANEB%f or defi ning where the filter
is to be effective, an array 94 of sinple filter settings of the type

al ready discussed with reference to the secondary nmenu 72, and an array -10
2 2 OCT 700496 06 lsdar@@wmmﬂmesmastzmmmmoneecUmarrwg@ew@ FRALCAVE PIETERE f r om
predefined I1st entries and | ogical operators. '(%C[ F\ Y Ehl%lﬁénfr@g 96 is
suppleupnh@@uﬂytangnrwwﬂlb@%fg isplayof WedkRe VS ARSERET By N FGCreRst e dny

19 fi:,\,f;ﬁgp{xé 'g} %{dﬁ: b@a)f eﬂtl Lﬁ;a *,Ugcisngere' één@gamldalﬁ'gléﬁ q{)O FTQHEQI}J-%PJ defall

erfo I n car out a selective
filter Eﬂg]ay%ﬁrsﬁuvoanfuﬁlp%%l]msg@&ed ekt a beer vidheew :dvcsi\’pﬂlaaidlﬁd)bpmfhé(m We j ust
described with referenCe to Figure 5. Initially, a default f the

obj ect highes leeel @ea@b&t@@ whiclafibering lienpheflfyspﬁe%féleldyn an H%‘”ﬂé)f”alﬁ)l“t Ocﬁ”

will show a ful apsed t ol @M@kﬁ fid ﬁﬂer
oper at F?Jﬁc“ot“n’é‘“’ﬁ?‘ﬁﬁé%ijg%\loéjl f(fnr ee o]btgre%tl&?gﬁw\r%{} t}1c'.i)eedr[| ng is gpgpl iedis
sel ect gdiciip ?aﬂePPl%cﬁity'lrW‘anleQ@slﬂgffﬂtreﬁoxfddfhﬁfg a reed ot Ehc pxact FOLETERE OF SIERS
oper ation 1% | ter selection may include the ste% ofr§qu§ éggmgn
exi st i oupt aid pcgform«zddn fgtqigeAriubshle fiifﬁ@f? PRREEFSSHY 1 VICRYS % The

exact se uenceﬁf(gorénﬁf%% n%Pﬁ‘)tef ?se?&ﬂ:?f?'bﬁ%rgudn@ xss@ellé’:?éd' Hgn@p&dh@ram&‘ filter

are unie¢EE8r RE&r sfand present invention. The

conpl etwesh Ofe debiged fihdravas Sednaet, Itmt@msatqnomsmega dgp@g:teéduihﬁhgpp]%@ ation
106. Wien the desired filter has been set, ? 11lect eo% on criteria
associ dtled aye Idpnfied methe sysgm in step 108 and the acma iherng ope1a o ns.

In an operation 110, a tree branch at a level subordinate to the level of the initially
selected object js itself selected. An object in that branch is identified in operation 112 and a test
114 is conducted to determine whether the selected object meets the previously identified
selection criteria. If the object being considered does meet the selection criteria, the object is
added 1o a display setin a step 116 and a test 118 determines whether there are more objects oF
nodes 1o be considered on the same branch. If test 114 indicates that the object does not meet the
selection crileria, step 116 is bypassed. Until the test 118 indicates that every node in the

selected branch has been tested, the program repeats a joop beginning at step 112 and ending at

step 118

When every node in the selected branch has been tested, 1he program continies to 2 test
170 that determines whether there are more branches in the tree at levels subordinate 10 the level

of the initially selected node. If there are, the program begins a second loop that begins at the

O



filter are identified by the systemin step 108 and the actual filtering
operation begins. In an operation 130, a tree branch at a | evel SUbOﬁPQEEfi
to the level of the initially selected object is itself selected. A 004
object in that branch is identified in operation 112 and a test 114 is
conducted to determ ne whether the selected object neets the previously
identified selection criteria. |If the object being considered does neet

the sel gehi Q0 5641 £ B c%n%&pjﬁg%g[hih eraBd5@sh £:51 2va BRAnaY aS£tuboRifa61@p) 116

and a test 118 determ nes whet her re are nore objects or nodes to be
consi dehedbean stlhetesaithehraing khe rinchesit 1ehtl shaiioat eslavblat! thhioiiohiveclecddes
not neet the selection criteria, step 116 is ﬁéE%SSEd' ntil the teﬁt 118

i ndi cat 8898 Iipye besrregieAcriges HisRteS RERaraied WP BIPakeiDANE SPBON PP EF!S WRiED
progra . oop..begi,nni t ; [ . ; When
ey nSHERT At e Bt @ra PR A, Roc RS AR hOt Bor mEleb e oe t 0
a test 120 that determ nes whether there are nore branches in the tree at

| evel s subordinate to the level of the initially selected node. If there
are, the progsanchdybaied,al mackmdesiragpia st Begienl weily pefermbligedexperd 2004

input operatiaon 110 and continues throu erat.ion ALl ch
ot a sUBO A ey T A e R R Sie e ST B kB oG
level s glshondiinaie discus@daliltfeidriRe idFighal 9. YTIRGRCiRA showden Rigue bieen
tested, a tree display is generated in a step 122 showi ng only those

obj ect siliusirates theavig foyopehpsioretie peifomedrihes BivacTar 6rIg 2WISHE REISERG 24802 at ed
w th parent nodes f.or, those.objects..As alrea } -Qesirable
Vo al Ponrorelit 6Re v bty e SbFgi st edrd SR8 (sRRRen g af Rl s
associ atineGepr RN 4eEIcNREnRUSh RS 2 ShARAAA, Filibe@Expandar Hrphid AWisetd. €The
synbol such as the right triangle discussed with reference to_Flgﬁre 5.
The f1 owysedrars thehosaredi (aparagpmr @61 dendrmipgtw pihes 2 FHere Brand 6P EPT PAFLesP e
per f or mgd. when a user ect j.stie . ci at: j donarticul ar
obj ect ”?%f, t eantdrvé}éeihefﬁ}zee%ﬁ?re en p‘%”ﬁ ’g%‘%sgc@f% ggoeé ﬁ\sjﬁl(r%era% Operation 124) to
determ ne whether the twstie currently represents a Contract All,
Filtered Expand or Expand All state. The o )
If no Filtered Expand state js defined or if no association has been established between an

existing filter and the twistie, then by definition the twistie can represent only Expand All or

Contract All states. If a test 128 shows that the iwistie is in an Expand All state already, the

twisiie is toggled 1o the next available state, namely, the Contract All state. If the twistie js not in

an Expand All state, it must be in a Contract All state and would be toggled to the Expand All

state.

If operation 126 had shown that a filter was associated to the twistie, then the twistie can
represent one of three states, namely, the Contract All state, a Fillered Expand state and the
Expand All state. Once operation 130 determines whether the twistie is in a Contract Ali state
and operation 132 determines whether the twistie is in a Filtered Expand state, the next available

twisiie state is defined.

As noted earlier, filiers can be applied at a branch Jevel as well as a tree level and filers

can be set and then overridden by toggling the twistie control associated with the tree or

-]72-



systemis then tested (operation 126) to determ ne whether a Filtered
Expand condition has been defined and whether the Filtered Expand is
associated to a nvistie representation. If no Filtered Expand st?qmtTﬂmm
defined or if no association has been established between an exIsting
filter and the twistie, then by definition the twi stie can represent only
Expand Al or Contract Al states. If a test 128 shows that the twistie is

in an Expand All ate alread t.he stl t

avai | atEB L e o por e Vb rRRe PR st I VRO A et PN ek i
an. Exp fncR@td A the sbiatarearitkpiayul Al sibel]
toggl egﬁggﬁ‘ﬂ] O?Ex [gﬁd§ §ho%% F%traé mI ?la}(?ggrnatl on 112% hJadE rshowrlf that a filter

was asgukdatrerd 140 rtufget lbe/\msfeﬁ n@;ndtdaanhaihéilmmb@thﬁeﬂ epmied i@ PESBiEsts 1IBACEOT Bhr ee
states, nanely, the Contract_All it ate, a Fil te{‘@ﬁ and %g fbréghﬁ(jﬂe
Expand PA(‘ICU?E'&'@C}]@égeﬁpgﬁﬂlf‘%ﬁe‘ AP RFEHHATOHES %?%Elp\%rﬁl &1% in a
Contragf, A &mgr%] fl&{)glal% Ghif hAbrAmn, ﬁcjl?b{%gs% RESle\Wheddnal henioW B bsedi s i n

aFllteredW he next avali twstie state is defined. As
not ed eadk iRk zheftwliaﬁr;ﬁxp@nn@eanapmm showatharthbrssoctateld dvaich dgs baehnicomplesely r ee
| evel and filters can be set and then gverrid en‘g toggling.t twstie
cont r olcoHapsedi wbist ismontetiipng a ppEap acCoOmpligh by %‘ 8‘? c&%’%&r Fanches.

1o, Provitie, i Shfhs LEPIRREK I QR oLt b Bnaial tetmand el e @ T Ler IS

set, shown in ure may be included in the
obj ect tree dlspl ay. Asmall filled circle 140 m ght be used to indicate
that a filter has been applied to the OP ects in a parthcular

branch in a St!ﬁ@edlfflﬁfenéflﬁﬂls cep baarplied o YIipEPLRrarqhss mbz’r“ac?"lje’: UHES 1HTan b
overri ?abl?é/ ggﬁ%df%gm 1{15‘1%11&%‘4 tﬁﬁdeﬁuﬁzod?ff&‘&h dfﬂ%&?ilﬁt‘i?dﬁn%d foitohabnboaeh, a

hol | owed & T ele or be use Note that the tw stie next
to indiigpd Sdscbel mhMmse bis;abpxﬁmefcassocnﬂtoedng)ﬁane hArsayllbeemgi@éﬁ“pD@t ely

col | apsed, which is something a user can ac ogal.i,n stie
cont r ol diffigat colgio RRTSTOIY el avHITIERERS APEEPTBE g‘P B %‘F%‘%é’éeog‘g fh”g’f% gg”‘%#&?l

and ovey, o'bjjéc@gogel‘:ltﬁ]% "} 2 warning state or condition.

While there has been described what is considered 10 be a preferred embodiment of the
invention, variations and modifications of the prefefréd embodiment will occur to those skilied in
the art. For example, while the process described above is initiated by first selecting the highest
level object 1o which the filter is 1o be applied, one of ordinary skill in the art will recognize that
it is well within the scope of the invention 1o trigger the process by first summoning a blter
dialog box 1o select a desired filler and then to select a root node 10 which the selected filter will
automatically be applied. Therefore, it is intended that the appended claims shall be construed o
include the preferred embodiment, the described variation and all other variations and

modifications as fall within the true spirit and scope of the invention.
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Since different filters can be applied to different branches in an object
tree, it may be desirable to use different indicators to identify L
-different filtered states. A red dot or donut of the type descriﬂhhnggéﬂh
be appropriate for error-indicating filters. A small triangle 144 of a
different color, possibly yellow, mght be appropriate where the filter is
used to identify branches or objects operating in a warning state or
condition. Wile there has been descrijlpdswhat is considered to be a
preferred enbodi nent of the invention, variations and nodifications of the
preferred enbodinent will occur to those skilled in the art. For exanple,
whil e the process described above is initiated by first selecting the

hi ghestWhilayelaiweg et to which the filter is to be applied, one of ordinary
skill in the art will recognize that it is well within the scope of the
invention to trigger the process by first sumoning a filter djalog box to
sel ect B Aesiihesfdistit@gand didpiayitgoorsel gote FaphoLebIAVHE & B! RhRRRNCREISCS

selected filter will automatically be | i ed. The Pt oSl led
that tHevigerdeereby] kealisRaln 2 BEFEERS PHEY e Saﬁdd”&‘%‘ﬁ{’iée)gﬁ%d%% Sr"‘%ﬁafj
enbodi nent, the described variation and all other variations and

nodi fications as fall within the true spirit and scope of the invention. 12
OCl 2004 CLANS, WAL ai Raglagioneh dfshe hierakhivet diger! fr6%: sel ecting and di spl ayi ng
one or nore graphic objects in a set of graphic objects having
predeterm ned | ocations in a hierarchical object tree, said nethod

conprising the steps of: di Yii09 oBbctlsB@Glon@riR@fatdn0n odphidiebjbitén eaechi cal
obj ect tree;nﬁ%ﬁ??gTF%gnﬁggﬁ&%ﬁ%1t§0%d%ntifying obj ect selection criteria
and a graphi gisphj@cporiibnt he di spl ayed portion; in response to the user
inputs, limting the display to the identified graphic object and al
graphi c objects which satisfy the identified object selection criteria and

whi CE. OCCEPy;rf‘resSé{QQWJhQ%E& iROSI bin9find Me bhglahicemanadiyified etapbicictigmt ifd B
rapni ¢ opj ect. . o .
e J graphic objects which satisfy the identified object selection criteria and which occupy 2

subordinate position in the hierarchy of the ideniified graphic object.

2. A method as set forth in claim 1 wherein the object selection criteria is selected from a set of

predefined selection criteria.

3. A method as set forth in either clzim 1 or 2 wherein the user inputs are monitored 1n response

(o a user’s selection of 2 control associated with the identified graphic object.

4. A method as set forth in claim 3 including the additiona} step of modifying the appearance of

the control 1o indicate that only selected graphic objects are being displayed.

5. A method as set forth in claim 4 including the additional step of adding an indicator adjacent
a selected control, the added indicator having an appearance reflecting characteristics of the

object selection critera.
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2. A nethod as set forth in claim1 wherein the object selection criteria

is selected froma set of predefined selection criteria. 3. A nethod as
-set forth in either claiml or 2 wherein the user inputs are nonitored in
response to a user's selection of a control associated with the ident 0ET @t
graphic object. 4. A nethod as set forth in claim3 including the

additional step of nodifying the appearance of the control to indicate

h | | d hi ¢_.obj ing.: di ed 5. .
(nat o8 kP RN e St BB RPN PurA dmstagias oo

forth I'n i“on g an i1 ndi cator

adj aceftee f@ \58122plc0ch1 &N, KA sylitre caggadng:ndi cat or having an appear ance
reflecting characteristics of the object selection critera. -14 2 2 OCT

2004 6. A conputer system for enabling a user to select graphic objects
within a hierarchical object tree for visual presentation, said system
conpri si ng: @' Prdt¥ssor; a menory coupled to the processor; a display
coupled to the processor and having a display screen for visual
presentation of graphic images; graphical user interface logic |oaded into
t he nenory fonermontacopledngthelgossssmal presentations on at | east a portion
of the display screen, said graphical user interface |logic including
display logic for providing an initial visual presentation of a hierarchial

obj ect tregg; iy 4 toQ8H Gob Qb RRINLOh b RYjBEQ cleBR Blr S/idudEptkichyding opbj ect
sel ection crif%?%%‘gﬁﬁgé gr%ﬁhﬁ%mObject %ncfgdgd in the ini??al Vi sua

present at i oprargas tnafespl ay | ogi ¢ being responsive to the nonitored user
inputs to limt the visual

graphical user interface logic loaded into the memory for controlling the visual
presentations on at least a portion of the display screen, said graphical user interface logic

including

display logic for providing an initial visual presentation of a hierarchial object

tree; and

input Jogic for monitoring user inputs identifying object selection criteria and a

graphic object included in the initial visual presentation,

said display logic being responsive to the monitored user inputs to limit the visual
presentation 1o the identified graphic object and alj graphic objects which satisfy
the object selection criteria and which occupy a subordinate position in the

hierarchy of the identified graphic object,
7. A computer system as set forth in claim 6 further including selection Jogic for enabling a user

10 predefine sets of selection criteria, each of said sets being identifiable by a mornitored vser

input,
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presentation to the identified graphic object and all graphic objects which
satisfy the object selection criteria and which occupy a subordi nate
‘position in the hierarchy of the identified graphic object. 7. A cor‘ipz,ubﬁr 2004
systemas set forth in claim6 further including selection logic for
enabling a user 10 predefine sets of selection criteria, each of said sets
being identifiable by a m)ni tored user input. -15 220CT2U4 S. A conputer
systemgas, set W t he di y a vi sual
repr esesﬁt%t‘:?@ﬁmgf S5 ”3)%? F%Imr ]%lspocl,a’?t mre}?ﬁl%aérsiﬂjllﬁeir?lfgll%f %S(r)aapg&z obj ect
and t hgeprapitaticadire coﬁﬂ@Ms@@:zﬁed‘ﬁﬁﬁa;faMeﬁtﬁte@lﬁra@lﬁoh}éctTah@tmnﬁpi.&ﬂd)gned sets of
selection criteria by repeatedly sel ecting the control. 9. Ac onput er

syst emeasblse? ufane belta ook af thedredebned wlstdﬂéeldfﬂ@pIcayeflac?glTéPGfatFIdbh@r]CCﬁPbU]edes a
visual indicator adjacent a selected control, said visual indicator

refl ect® HE; % he properties of object selection criteria associated with the
control. 10. A conputer program product conprising a conputer useable

medi um havi ng a conputer readabl e program enbodied in said nmedi um vvherel n
t he corfput epmpeadsysiean jak stgrfarmh srénm ReWquheJut @splay logieguttesr peeiidess el
conputer . to: nerate a display of at st a rtion . of a hier rchlcal

obj ect 'PHEHONFEPEh SHEHED B IEE%{ s WFLH% r%ﬂcé@r 7S B e%ﬁfoé)a“ﬁ gc’tﬁj?caphl c

obj ect BAViAg & REsdet el Defikegatdion in the hierarchical object tree;
nonitor user Inputs identifying object selection criteria and a graphic

obj ect appeari ng in the generated display; in response to the user inputs,
alteri the display to include only the identifie ﬂwﬁ@* ect and al |
gr aphi b"’é‘&‘f’?”‘\‘/’\hi’l@ﬁ”ﬁ’éﬂ@ﬁt Cﬂ?&’“ﬁ’&eﬁff”?’ﬂé‘&‘r '658]3@8‘5“6 B ?\1%38 P¥Fi a and

readable program embodied in said medium, wherein the computer readable program when

executed on a computer causes the computer 1o:

generate a display of at least a portion of a hierarchical object tree wherein each object in
the tree is representied by @ graphic object having a predetermined location in the

hierarchical object tree;

moniior user inputs identifying object selection criteria and a graphic object appearing in

he generated display;

in response to the user inputs, altering the display to include only the identified graphic
object and all graphic objects which satisfy the identified object selection criteria and

which occupy a subordinate position in the hierarchy of the identified graphic cbject.
}1. A computer program product as set forth in claim 10 wherein the computer readable program

further enables a user 10 predefines sets of object selection criteria, each of said sets being

selectable in response 10 & vser input.
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whi ch occupy a subordinate position in the hierarchy of the identified
graphic object. 1 1. A conputer program product as set forth in cl ai mZ1T 2004
.wherein the conputer readable program further enables a user to predefines
sets of object selection criteria, each of said sets being selectable in
response to a user input. -16 2 2 OCT 2004 12. A conputer program product

as set forth in either claim10 or |1 wherein the conputer readable

progr aﬁf yrther Hs[c-}ener ales Eﬁjfg%é" K].Zogngﬁ[e%lﬁeqlcla%j 18Gk 1899RA ARG oWuler t he

edt G

i dent i P PTOEf R program product as set forth in

claim J&a%@@%o@am@nﬁa@am{esa%@@aﬁalc@nmwfeamsmtw wéth hehidealppalegrapioe of
the graphic Corftrol object to indicate that only sel ected graphic objects

are bebbgcdi spl ayed.

13. A computer program product as set forth in claim 12 wherein the computer readzble program
modifies the appearance of the graphic control cbject 1o indicate that only selected graphic

objects are being displayed.
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