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(57) Abstract: A property tree user interface permits user assignment of values to metadata properties and user navigation of data,

& within a system that includes a data storage subsystem in which data items are organized and queried by way of properties. The
rope ee includes nodes that expose properties of data items. A user may interact wi e prope ee in order to effect an
& property tree includ des that expose properties of data it A y interact with the property tree in order to effect

=

assignement of a property, in which case the value associated with the property in the data storage subsystem is modified. User
input with respect to the property tree may also be indicative of a query of data storage, in which case a browsable view of data
items responsive to the query is displayed. The property tree may also display nodes that represent folders within a hierarchical file
system, nodes that represent properties with inherent hierarchy, and nodes that represent user-defined hierarchical properties.



[0003] The real-world famliarity of the file/folder
nodel of storage contributed to its acceptance and
popul arity anong conputer users, but such
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files on their machines. The ease with which conputer
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o mtBsNE O WsEWi t h many  di f Fesebtt” "gpp e atredind corte
i's not unconmon for a user to have hundreds or
t housands of text docunents, photographs, audio
files, and other data records stored across nultiple
hard di sks, shared networks and ot her storage nedi a.
G ven such a devel opnent, drawbacks to the
conventional folder tree storage nodel have becone
evi dent to conputer users. [0004] For the present-day
user, the conventional storage nodel is undesirably
and inflexibly one-dinensional. Itens of data exi st
in one location and relate to other files in one way,
by their relative position within the hierarchica
folder tree, which ignores the many |ogica
relationships files may have to one another. In
previ ous versions of Mcrosoft Wndows@ files are
associated with a limted nunber of properties over
which the user has Iimted control, and those
properties are accessible through a control that is
difficult to | ocate and use. In other systens file
netadata nay be linmted to the file nane WO
2016/ 111781) PCT/US211114 /112 5 9 31 2 and the
user's informal know edge of the file's type. Such
limtations have made it difficult for users to
organi ze their data in new ways based on the content
and use of the data. As a result, the growth in the
anount of data stored by users has nmade searching for
data | ess efficient and nore cunbersone. [0005]
Particul ar applications have offered donai n-specific
solutions to the problemof user data managenent. Two
exanpl es i nvol ve applications for storing and
organi zing digital photograph files. The D gital
I mage Library in Mcrosoft(c) Digital Image Suite 9.0
includes a "Keyword Painter" control that enables the
user to easily organize and subsequently |ocate
i mages stored in disparate |ocations throughout the
file system The user clicks on identifying keywords
of the user's own choosing and then clicks on



t hunbnai | i nmages of pictures to which the sel ected
keywords are to be assigned. The user can now filter
wo besniewe of the library of pictures by parti cedBUS2004/025931
keywor ds. Adobe Photoshop Album 2.0 permts the user
to associate content-descriptive tags with pictures by
drag-drop actions on thunbnail imges. The user can
then quickly search the coll ection of 8I ctures b
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critical
TR ARTSATON. 1orochol PGSt 5 berie hate FBitFdnes diqubis of tex
doduinsents) bRotpgrapies audis ﬂlcﬁs piicesthat data records stored across multiple hard

disks, shared networks and other storage media. Given such a development, drawbacks to

the conventional folder tree storage model have become evident to computer users.

[0004] For the present-day user, the conventional storage model is undesirably and
inﬂexibly one-dimensional. Items of data exist in one location and relate to other files in
one way, by their relative position within the hierarchical folder tree, which ignores the
many logical relationships files may have to one another. In previous versions of
Microsoft® Windows®, files are associated with a limited number of properties over which
the user has limited control, and those properties are accessible through a control that is
difficult to locate and use. In other systems file metadata may be limited to the file name
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as a prelude to the nore detailed description that is
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be practiced in the context of a conputer system

havi ng a graphical user interface, or another kind of

user interface, and a data storage subsystemin which
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metadata assignment and metadata-based navigation comparable in ease and generality of

use to such conventional storage system interfaces as the file system Explorer tree of
previous versions of Microsoft® Windows®, which permit the user to navigate to a folder
and to modify its contents in intuitive ways such as by dragging and dropping with the

mouse.



descri ption when taken in conjunction wth the
drawi ngs, in which: WD 2005/111780 PCTI US2004/ 025931
w2 BFSOESCRI PTI ON OF THE DRAW NGS [ 0016] FIg&T1/€1S1084/625931
schematic di agram showi ng an exenplary conput er
operating environment within3which the present
i nventi on maybe incorporated. [0017] FIGS. 2, 3, 4, 5
6, 7, 8 9, 10, 11, 12, 13, 14, 15, 16, 17, 18 and 19
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[0014] The invention may be implemented by way of software, hardware, or a
combination thereof. The invention may be implemented, for example, within an operating
system shell or within a running application program. It is contemplated that the invention
may be embodied in one or more computer-readable media.

[0015] Other features of the invention will become apparent from the following detailed

description when taken in conjunction with the drawings, in which:



the ProperTree, the user can change the property
val ues; the changes are immedi ately applied to the
wo t@smors t ens t hat have been sel ected by the psBUS20001€25931

systemmay assign initial values to properties based

on nost-frequently used val ue$. [0020] Properties are

di splayed in the ProperTree in a manner that is
appropriate to their type. Certain properties have

only one value with respect to an item A photograph,
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[0020]  Properties are displayed in the ProperTree in a manner that is appropriate to their
type. Certain properties have only one value with respect to an item. A photograph, for
example, might be either “Black/White” or “Color,” with users being permitted to change
this property. The user interface for changing the value may, in such a case, comprise a



ProperTree property tree 203. In an enbodi nent,
simlar interfaces are provided for docunents,
woremsages) video files, and contacts, w th thepCT/US2004/025931
Proper Tree in each case being_specifically adapted
for the kind of data itemthaP is presented. Such
content-oriented interfaces may be provided with an
erating system product as a conponent of the shell
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[0023] The ProperTree 203 includes a header 207, which in the depicted case is titled
“Music Links”. Below the header 207 are the nodes of the ProperTree 203. The nodes
labeled Rating 217, Artist 221, and Genre 223, represent single properties. Certain other
nodes exposed by the tree 203, All Songs 209, Online Store 211, and Recently Played 215,
are constructs that represent a query that searches for particular items in the list view 205
that satisfy conditions of the query. The nodes iPod 213 and Playlists 219, which represent
static lists, are similar. Ifthe user selects All Songs 209, for example, all the songs in the



state of the ProperTree 203 when the user hovers with
t he nouse over the "+ of the expand wi dget 333
wasmegiased with the Artists node 221, as i ndipat/eskoby025931
the nouse arrow cursor 539. [0026] Turning to FIG 6,
there is shown the state of the ProperTree 203 after
the Artists node 221 is expanded. The "Artists" text
bol df ace, and the expand w dget
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[002%1lt Olgeturn:i%ng r?eﬂy to FIG. 6, it may be noted that a property value name 649 that
is too long to display in full is truncated with an ellipsis or similar symbol. In FIG. 9, the

effect of hovering over such a truncated value is shown, as indicated by the mouse hand-

(D

shaped cursor 983. A pop-up element 985 displays the full name of the value.

[0029] Turning to FIG. 10, there is shown the effect of selecting an item in the list view
205. Checkboxes 1087, 1089, 1091, 1093, 1095 are immediately displayed next to each
value in the expanded property node 221. The checkboxes serve as controls by means of
which metadata can be assigned to the selected item. In this case, the user has selected the



the list view 205 has been sel ected, as indicated by
t he nouse arrow cursor 1101. The pop- up nmenu 1103 is
walr@phaysd, each value in the conplete |ist norctesiongo25931
a checkbox in front of it. [0030] In general, a
property node in the ProperTr%e 203 may have a context
menu that is specific to that node. An exanple is
12, where the context menu 1205 for the

h ' Fl
Soﬁ%ﬁ%‘g,&ﬁg@%ﬂ 3997. sThg cyspleyoed 089 Aechesked inshentingithnt theexisting
ArtiBinvalie2f0bthias iterBhovS 0AC dnt MIHeGiserBan Ahbdksd dlftl%?éﬁ?bo% Rfchange the
vafll 19 EviBinE & ftpmarictofme s s Sne G- ‘Skpttmdy.sheridbeges oon be
uscfslncﬁd& vielveaf phiotogeaph’s Aal %s[md{ewvbrc&tto alsEIéBte@ bhviogRphaem. FIG.

11 %E&\Kr%/ th%%&"f%{:t th{l ﬁ&? FH&{%{%&? 3% %Brzf %51%%8 ﬁutt égﬁ\gﬁgm an item in
therlgst yiepa0bleas bseni sqles:wcb ﬁaméutatwd yrtbperouye amow chissr tEHXe The pop-
up niANATeS id SsHhAVeth AW aluelR GRS %}ﬁ\gﬂs S vk gav%lg 5e gfr?]egc@%{)gx in front

t hat end users cannot renane. user can
fﬁr operties which can be nade renaneable. The "Mve Up"

[008R13 alndzendfal @ phspdity nbdd T theBRehETRERDS %@%VP@ cHBR% menu that

. to.grgapi ze the order of es in
is 5P RE 8 st Sodsh A OIS tsheR S PG 08 ithes Biepstest meme 1205 for
theRrodp éyriiste QZE[)Sailﬂﬂd}&d {The thsmmbmn sied memeﬂz()&ﬂid dShcwewu Music

By?grttﬂ;tSp 5 209‘ 2 Qﬁe E@ectt '8? \géi%&fn?%ﬁa l'Lmsg gatlcaz Eor tﬂn lnﬁy]]g@tlctq,'%ffect of
cligkdieg on 616 ﬁtrtéq?tS’blahdx/\ﬂWSQrd)eﬁ@bovm e“Acdct et ArgitdpROX provides an

TSI M o1y o o
R?I}al‘ﬂt?s tlPhl &30 bavase de renemgthe Prepeity plortirissasey Renamedi ixt grayed out
bedagsd Aitiztsas atpeopeﬁptt@t eh@ Oser@&anoRhkSe. pégggf és%lt cg:@fé% Siew

ever al
profptied B B duadg i ianenblepiiie Phabe (9215 sod iblovBdtayn” 1215
menx pancet. caﬁ’lbayhedstb rganidetthe oddst of glapérty mdc%mm@l@tﬁ?éﬂﬁeﬁree 203,
[oogidf or}qu X3 rgﬁ%n%s 81 sHREhF t‘ijlgfﬁlr%eﬁrge ?bi aft?rathﬁ gfer $ @%c%ed “Add

em cont al ners,
nevE Yatis) leQﬂ itethe contextwianiy 1205 dhawinaFIG. al ek sypetindox 1317 is

dlsﬁb | béﬂnﬁttﬁ‘%gh@ﬁ%r & sﬁlﬂevf{zzﬁhé fitlidle RH[EPSG roﬁért}p 8h&%h new

onponents 1n I erarchic structure
Aﬂbﬁtso e 15 entepdle ] oph he 2wEaNSH e 2 sedptted mgutem Here a

[008DSt - fHIEY llﬂ'ﬂhlls‘{ra% 5103 ﬁb‘tﬁﬁ@ﬂth&?ﬂo%erﬁ*é@é% é%@ré@ﬁ‘lct% containing

ass gt Bisnet b bitcbhy corssn SBieed] irds Glpapeae stiheages or
collsttadm. dferd the PRiybisBmbie 120 inbh @kpdnded. UBEFyhﬁb ircths ntR®: data

1ten% Xglﬁtg)%tga# gﬁ*&% éx%ﬁqg}qd' ser-%efglegélséﬁgglﬁgv:é@n as (‘}ﬁtﬁrl eny Wtamers

simglarboi tmdstlomlziile SystamfpldEEZ As WiBiB radifi6Ra folfldd 3the [POOBSEs 219 may

A s of ok U 81 Bl Wl o
nodgs tha h@)mm@‘@@niy Valpgsayrage a mogefieg@ntigaisechelibseit 1dd 9biA2 hd23 of
the BEBHEER SHP1HMsts is displayed, below which is an overflow arrow button 1425. FIG.
15 displays the state of the ProperTree, 203 after the user clicks the overflow button 1425 of
FIG. 14. The full list hierarchy of Playlists 219 is displayed, comprising sublists 1421,
1527, 1529, 1531, 1533, 1423.

[0033] Turning to FIG. 16, there is shown the state of the ProperTree 203 after the user
selects the label 1637 of the “Recently played” node 215, as indicated by the mouse arrow
cursor 1635. As noted above, this node is not a single property, but represents a query. The



cursor 1635, As noted above, this node is not a single

property, but represents a query. The WO 2005/111780
wobsE2804/ 025931 8 user can pivot the |ist rOBUSING4/025931

selecting the glyph 1639 to the left of the node | abe

1637, as expl ai ned above. As8shown in FIG 16,

sel ecting the node | abel 1637 displays a context nenu

1641. Selectlng the top el ement 1643 of the context

usGHEAR Pives the listHis byreckesting the ghyply £2B9 to thelsfitdféheaae label 1637, as
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artig{o dip thepaase the user is dropplng the item 1871 onto the Artists value “Kruder &
Dorfmeister” 649, and the checkbox 1093 associated with that value is highlighted. This is
thus another mechanism by which a user can assign metadata to items.
[0036] In one embodiment of the invention, the ProperTree is integrated with a
conventional folder tree control. In this embodiment, the tree has nodes that represent
properties and expand to reveal values, as well as nodes that represent folders located in the
hierarchical file system. In this embodiment, the advantages of both the hierarchical model



expands, permtting the user to drop the dragged item

1871 onto the nane of a displayed artist. In this
w@ames/1iiheo user is dropping the item 1871 ont o PAEUS2004/025931

Artists value "Kruder & Dorfineister" 649, and the

checkbox 1093 associated with9that value is
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constructsy such as a link to a web page. [0037] In an
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[0038] FIG. 1is ahighly simplified schematic diagram showing an example of a
suitable operating environment 100 in which the invention may be implemented. The
features of such environments are well-known to those having skill in the art and need not
be described at length here. The operating environment 100 is only one example of a
suitable operating environment and is not intended to suggest any limitation as to the scope
of use or functionality of the invention. Suitable computing environments for use with the
invention include any computing device or computing system that supports interaction
between user and machine.

[0039] With reference to FIG. 1, an exemplary system for implementing the invention
includes a computing device, such as device 101. Device 101 typically includes at least one
processing unit 103 and main memory unit 105, and at least one level of cache memory 107
connected to or situated within the processing unit 103 and serving as a buffer for the main
memory 105. Device 101 has additional storage, including at least one magnetic hard disk
109 that serves as nonvolatile secondary storage and which is additionally used along with
the main memory 105 in providing virtual memory. Device 101 may also have other
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[0043] The use of the terms “a,” “an” and “the” and similar referents in the context of

:—L—

describing the invention, especially in the context of the following claims, is to be construed
to cover both the singular and the plural, unless otherwise indicated herein or clearly
contradicted by context. The terms “comprising,” “having,” “including,” and “containing”
are to be construed as open-ended terms (meaning “including, but not limited to,”) unless
otherwise noted. Recitation of ranges of values herein are merely intended to serve as a
shorthand method of referring individually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value is incorporated into the



| ogi cal | y-organi zed data to data physically |ocated on
secondary storage nedia, such as data stored in
_W@bhaestier’so or sectors on the hard di sk 109. [ OOHdR/US2004/025931
Comput i ng devi ce 101 includes forns of
conput er - r eadabl e nedi a. Cbnﬂdter- readabl e nedi a
i nclude any available nedia that can be accessed by
101.  Conput er-readabl e nedi a nay

nmput devi ce
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ex@hplﬁf},gl@ngt&ige &eteﬁtﬁ(e@ EsMEH @) isqm@ﬁ&’edlﬁ&‘égl fdttettBr illuminate the
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hani sm rences cit herein
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ecifically i. at ed |ncor ora
os GRFPIAE dni e RIS er it i YR BRuRbE Pefiosbotbpryise than a
spcir4BY d#sveibad berofn. tA®otdngiy, thﬁ; 1nvena1k)n ieddetics all enodfichtions and
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clear y .contra cont ext erns

otheyiss eleanlngontradictad bycontexi-nc| udi ng, " and " cont ai ni ng"
are to be construed as open-ended terns (neaning
"including, but not limted to,") unless otherw se
noted. Recitation of ranges of values herein are
merely intended to serve as a shorthand net hod of
referring individually to each separate value falling
within the range, unless otherw se indicated herein,
and each separate value is incorporated into the WO
2005/ 111780 PCT/ US2004/ 025931 11 specification as if
it were individually recited herein. The use of any
and all exanples or exenplary |anguage herein (e.g.,
"such as") is intended nerely to better illumnate the
i nvention and does not pose a limtation on the scope
of the invention unless otherwi se clained. No
| anguage in the specification should be construed as
i ndi cating any non- clained el enent as essential to
the practice of the invention. [0044] Preferred
embodi nents of this invention are descri bed herein,
i ncludi ng the best node known to the inventors for
carrying out the invention. Variations on those
preferred



enbodi nents may becone apparent to those having

ordinary skill in the art upon reading the foregoing
waolemsnipso on. The inventors expect skilled artpSEUS20040025931

enpl oy such variations as appropriate, and the

inventors intend for the invéddtion to be practiced

ot herwi se than as specifically described herein.

Accordi ngly, this invention includes all nodifications
Vﬂdﬁalséaugﬂdﬁ@dﬁs of the subject matter recited in the

cl ai s appended hereto as permtted by applicable

| aw. Mboreover, conbj nation of the above-descri bed

el edent s B A camputﬁbeetem Baviggp BeAPhisALUSehEY@Eoe jagd a data storage
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WHAT |'S @isplayER d {Sopdrty free, sheqmopartyetrecsyestiem ﬂsiamlntggofanodes
exﬁosﬁ’%'yrgﬁértdé‘sfﬁra e'E‘EF&até?‘ﬁSmé“Lﬂda data storage subsystem

are organi zed and queried by way
of metada assmnspecr wsee mpuhindingtipe o Lan dseighmenhefed least cmmomperty
[
@se@ﬁ? 't&:}i B}Ze\‘%ﬂtjré&g ﬁo&ﬁﬁ%@@féﬁ%@%ﬁ%@g@yﬁﬁ%t&g athlga/sit r(l)léle groperty
m@PQ@T@l Qr%f‘owbﬁﬁdi‘é%- exposi ng properties of a set of
data itens; and in response to user input i ndi cative

n as nt. of .at | east. one propert
the propjmgﬁﬂﬁt g@ﬁ%ﬁ#?ﬁﬂﬁ"ﬁﬂ%“@%l 5%?8 ﬁgwgﬁﬁ
metddatactd at Rasitonepeopertgmeds in the prdpeey d@ta St or age
subsystem 2. The nmethod of claim1 wherein the user
input is indicative of adding netadata to at | east
one 3pr opdiht metipdleofickrimhlewhereivethe yser irpait i3ndiThigveeirhogving
I di cative of
e o Rl i Bl e per ty mode i
the property tree. 4. The nethod of claim1 wherein

di spl ayi Ne highdelr SIRGfiAY! WheSinCRENEYIBE the pilbsddtyayden@niptites

cisog Bt ipionRy e &y S tnolt B g AR Y bedd B

d1s§1ay1'ﬂge11tmtvfmdoﬁrfata:itan§n 1 wherein the user input
i ncl udes expanding at |east one property node. 6. The
met hod of claim 1 wherein displaying the property tree
furbher Tbomptlisle cthimpl whémig the ness tnifut explisies bypandig at least one
pro%@ﬁ?%dé?f val ues associated with a node.

6. The method of claim 1 wherein displaying the property tree further
comprises displaying a most frequently used subset of values associated with a node.

7. The method of claim 6 wherein displaying the property tree further
comprises, in response to user input indicative of an expansion of the subset of values,
displaying a full set of values associated with the node.

8. The method of claim 1 wherein displaying the property tree further
comprises displaying a value associated with a single-value node with an adjacent radio

button.



7. The nmethod of claim®6 wherein displaying the
property tree further conprises, in response to user
wo ppst1i78di cati ve of an expansi on of the subsepcDUS2004/025931
val ues, displaying a full set of val ues associ ated
with the node. 8. The nethodl8f claim 1 wherein
di spl aying the property tree further conprises

di spl ayi a val ye associated with a single-value node
wi - an o Juedind ofakie ¥ bheeeihe wsrauos /s glicking the radio

butR@il/ US2004/ 025931 13 9. The nmethod of claim8 wherein
the user input includes clicking the radio button.

10. The method of claim 1 wherein displaying the
pr oper t y The ewtifadrafledaim lcwhprinsbspladiispiteyrogeryy tval fugher

i W J - . O ' .
coR S SRR (e R R MR TE gt Ao adiem
checkkoXyser i nput includes checking the checkbox. 12.
The nethod of claim 1 wherein displaying the property

tree further co | ses displaying a, val ue associ at ed

i t bl n@B% Hﬁ@qﬁgﬁf clgfm 0 patreiadhs WheaingB hicldes cheskingies
chegkbdxod of claim 1 wherein the user input includes

draggi ng and dropping an itemonto a node in the

property tree. 14. The nmethod of claim1 wherein
di sp?.ayi fhe tethodradplimyl whereinfdispidyéng the prgrertyasee further

- ina:..a t : . t
colghl RO 4 8, L alas e ) B8 By gonol.
met hod of claim 14 wherein displaying the property
trees fur themetle@ratiadAs WheBhad fidr fhplf ﬁl%mg%&ragg@g%nd

node that represents a |link to a web page.
dropping 38 gt AJta 2 AYe WHEE BTWeEY &6F-ayi ng t he property tree
further conprises displaying a tree that has a node

t hat , r epr.esent,s ,a operty t.hat has inherent

hi ei%r c h{;ﬁe T’?Ehoﬁlﬁ)é %{?Eﬁﬁo GS?IH%fSQPW @ﬁg;@eﬁy tree further
congfirssp$ digplaginghedrqerthadrat yodasaleat frepredeat foldosrpithfeshierarchical file
svs@hsplaying a tree that has a node that represents a
yStent, . . .

user-defined hierarchical property.

15.  The method of claim 14 wherein displaying the property tree further
comprises displaying a tree that has a node that represents a link to a web page.

16.  The method of claim 1 wherein displaying the property tree further
comprises displaying a tree that has a node that represents a property that has inherent
hierarchy.

17.  The method of claim 1 wherein displaying the property tree further
comprises displaying a tree that has a node that represents a user-defined hierarchical

property.

18.  The method of claim 1 wherein the data items include items that comprise
one or more of text data, audio data, video data, and image data.

19.  The method of claim 1 wherein the method is performed within an operating

system shell.



18. The nmethod of claim 1l wherein the data itens

include itens that conprise one or nore of text data,
wapmsoidet a, vi deo data, and i nage data. 19. Ther/usionoeks931

of claim1l wherein the nethod is perforned within an

operating systemshell. WO 4605/ 111780

PCTI US2004/ 025931 14 20. The nethod of claim1

wherein the nmethod is perforned within a running

application program 21. In a conputer system having a

gr aphj calThesgsthdddfeldiacewdadinathe alethodlti® badermIUPRNE b thning
a |ncaﬁ€| ch data itens are organi zed and queried by way
p%li‘ ?gﬁﬁ’ﬁaén‘pr operties, a computer-inplenented nethod

of user navigation of data, conprising: displaying a

property : Vi ng: lurality. o

odar | o EftmphiafsRleaP Rt b BEBLURARR Rl aokiglprace
sulispstpragp atbeh dage iieras aerpsganizeddind quenes yf way gfimeiadath properties, a
corflBhtr-miER8Red HHeMR i@ RE PvidAiOSARLE C%E{é)‘ﬂﬁﬁf ;data

itens resEO sjve to the query. 22. The nget og of claim

21 wher ef PQV’%I ARFPPG LY Hes, Pregpenarty trsedwvigmplpedity of nodes
eX}iﬁﬁﬁ@pﬁt@‘%dﬁ@esLdf@ s@f@matﬁeﬁlgd;eagdi N a pane in aw ln_dovv,

t he wi ndgw havi ng a seco ape i splayjng a list .. :

View of Greirea R Shohngtalve et GR-Ebk i Soriatediapaving o
brotwhsebla yeaw ohdedid items Faspesiwabeld queny.of a node in the

property tree that represents the query. 24. The

met hod of claim?21 wherein displaying the property

t r e82.i nclChelssthodiofjslaami2d gvlarein digplayingsthe priwerthidtee comprises

: | :
dlsir’)rlg?lﬁggﬁe;ﬁ%&pé}'tfﬁé’é B HesEh vﬁﬂ(ﬂ}\)@,ttﬁ‘e} Rehddat l@avn%g%se-w d pane

) ] of cldim 24 erein the a east one e tha
displaying adist ¥iey offlgla ifamy- e set has at |east one nested

conmponent. 26. The nethod of claim 21 wherein the user

i np i n¢) ude xpandi t l.east one node in the

pr og%r t yﬂf‘? %’éﬁmgf"% C[I]aﬁél%al?%ﬁn © WSPLIRIOHCiRHEY %qtkﬁ’tl?ﬂ gfanode
in thapeopettye rse that rapoesents esquehat conpri se one or nore of

text data, audio data, video data, and inmage data. 28.

The nmethod of claim21 wherein the nethod is perforned

wi t B4-n ahbe mgthodiof algin d tvdrereindisplaying the property tree includes
displaying at least one node that represents a navigable set containing data.

25.  The method of claim 24 wherein the at least one node that represents a

navigable set has at least one nested component.

26.  The method of claim 21 wherein the user input includes expanding at least

one node in the property tree.

27.  The method of claim 21 wherein the data items include items that comprise

one or more of text data, audio data, video data, and image data.

28.  The method of claim 21 wherein the method is performed within an

operating system shell.

29.  The method of claim 21 wherein the method is performed within a running

application program.



29. The nethod of claim 21 wherein the nmethod is
performed within a running application program WD
w@005n11k4r80 PCTI US2004/ 025931 15 30. In a coPprus1004/025931

system havi ng a data storage _subsystemin which data
itens are organi zed and queﬂﬁed by way of netadata
properties, a display device for user assignnent of

val ues to properties and user navigation of data,
conprising: a property tree wuser interface contro

for3di sphay bﬁﬁp@teﬂé}@feﬂi hi\Mn@ﬁ dna @ﬁ)‘iag@%ﬁﬁ lsft@h in which data items
erlies

exen S 0 ol 86 e B e g, ?918??1@@@&@@ fot user
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t t

useg hlgcélgédghc%égg‘{) 1;89 ﬁﬁfﬂa néh%%&%ﬁ d%s%x%%&%g?@épertnesaoff a set of data
ite@p.ai m 31 wherein the property tree user interface

control is addltlonally for displaying a node that

repr esent ﬁ ink to a web page. 33. The display

Govp Ba® obe fispley S6vian F & Bh& sregpibemyonsrsdtasaier interfice

conitil & afcﬂ@tﬁmaﬂ? l’drrdi)épléyfin%&j FivkAlR) oF hodek Bat epe&ead foldbr@within a
a node t represents a property that

hmﬁ5§n°$3ﬁ%§%; hlerarchy. 34. The display device of
claim 30 wherein the property tree user interface

congs ol xte éﬁ@ia 'dggi@% !)¥ CIEI%E 39&%@#@%&% %1 h&%eetdggrt 1}1&:%%06

a node t esents a user archre
congrod pﬁeacdtdwmlaﬂy forrdespéﬁymg apodbethptoeprssentd ealmnk B whlepagen

the property tree user interface control is

addltlonalléﬁfor di spl ayi hg_nodes_that represent a

quedd of Thaflispley devige of dainm F) whereypihg propsity diee giserdnigrigre

corﬁ@)l Wheldgiohall{ eorRipRS it a tré€BatisRla dodb el @tﬁﬁeseﬁ@rhtﬂr@f)erty that has
1nh|: fléldltl onally for di spI aying at | east one node that

“a navi gable set containing data. 37. The
dlsplay device of claim36 wherein the at | east one

nodg, t ha | S n
nes?le d Cl(jj“}nl% g@éﬁ? ﬂ%@ gﬁﬁ}l@@ﬁ’ﬁ@%{ﬁ 1%1n @1% pg)%rtgttrele Gas! 1@% Mce
confiied tseidditionellyl fir alispiaying 4 tred tdndtehastamde thaateprcs@msra: user-defined
hwg@gn&ﬂg epcyof text data, audio data, video data, and
I mage
35.  The display device of claim 30 wherein the property tree user interface

control is additionally for displaying nodes that represent a query of data storage.

36.  The display device of claim 30 wherein the property tree user interface
control is additionally for displaying at least one node that represents a navigable set

containing data.

37.  The display device of claim 36 wherein the at least one node that represents a

navigable set has at least one nested component.

38.  The display device of claim 30 wherein the data items include items that
comprise one or more of text data, audio data, video data, and image data.
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