Title: PROPERTY METADATA NAVIGATION AND ASSIGMENT [err]
Abstract: A property tree user interface permits user assignment of values
woemstadzsa properties and user navigation of data, within a Bygteseehad25931
includes a data storage subsystem in which data items are organized and

queried by way of properties. The property tree includes nodes that
expose properties of data items. A user may interact with the property tree
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associated with the property in the data storage subsystem is modified.

User input with respect to the property tree may also he indicative of a
query of data storage, in WHdHcQ5eTIbr ¥EDE I8W of data items

[Od@ﬂoonsl\ﬁ%: iﬁé%ﬂﬁ&@%ﬂﬁ)ﬁi h%?lz%@geﬂe]i‘ﬁlﬂr%{él H&ASBaY @éﬁﬁﬂhﬁp@'){tems and
nodes. ?arr%;%reseﬁlt f&)lder Wlthlr“P]l |erarch|cal file ﬁlstem n
i

resen 1eS Witn In erarc an odest resen
more 6) icu r{1 %h %)I%ar §amzaqﬁala %at{ﬁr%gata 1telins by way

of E@é&‘dé@\‘mmrchlcal properties. WO 2005/111780
PCTIUS2004/025931 1 PROPERTY TREE FOR METADATA
NAVIGATION AND W%WHON [0001]
The present invention rela tes general y to data storage in computer

[000te md og TAstETaREE AT S HsEasbaath e apasiing R draorghniginghical user
intatfat towhiilg atxpiemiabihweymphtaciadsial pieplestiasd BAGCHG ROuNByices such

- SLRE NG G o g

datgo B i aﬁﬁf&ﬁmf sgelialicebas & %%a&gaple visual
metapliiatesidick skitiites arsaratingmsy stefoldappicmtiored rughamrsheena chically-
smﬁéa{ﬁfa Rt e ﬁ&ndﬁ{gﬁepiﬂt@%é@ P@vﬁréh A@Bn@ﬁotﬁ%ﬁé% em{ﬁﬁf@&asder to
asr S IS meta wnic |esaeco ned.in
R R D R ST FTEEhy2 I R VLI B g uch
sysiges mteefatas providbecBraesmmandbng ﬁhﬂém@f&@sﬁh@tg}m@ﬁmdm@m they

gerlBRIMENGYSIRER SE0iatd Rrdenis lgate ansheshsmaniEatAthadalisyPhysical

EYsterp& re easier to uf,eb han th comrpand -line shell interfaces that
StOI‘ € 0 %? an WaS avatlal eﬁr rP’
feced hem, the ?/ enerally have ot Stovided a qEreater degree of

Iﬁwéétracﬂéﬁ Feghri hﬁﬁg aﬁslsficfdrs Sitaigectd abstrmsragiributed to its
acoapéilallart gasliefisy et PagRldhsssabutcidiasitiatityfat¢hevere also

qué'eeJiﬁlﬁﬁééQ&%eds%th%%ﬁfsué{}é‘ﬁ%?&&ﬁdag @ﬁ&%ﬁﬂ?@eﬁ@d&%ﬂi&“% their

among computer use user Interfaces were also successtul
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staﬁ@é‘lﬁlﬂgtéfvé'mr%% interface a victim of its own success. Computers are now being used
to store large quantities of personal data in a variety of different formats for use with many
different applications. It is not uncommon for a user to have hundreds or thousands of text
documents, photographs, audio files, and other 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
inﬂéxibly 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



availability of massive amounts of inexpensive disk storage, have to some

degree made the standard data storage interface a victim of its own
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personal data in a variety of different foEmats for use with many different

applications. It is not uncommon for a user to have hundreds or thousands

of text documents, photographs, audio files, and other data records
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propbelesedt to specific values. Items are organized by properties most relevant to the user
at a particular time. Powerful querying capabilities over the store of items are provided.
Users can thus find data more quickly and can organize and operate upon data more
efficiently. '

[0008] Prior to the present invention, however, there has been no general mechanism for
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.



Research. Hierarchical properties are used to categorize e-mail

messages. An arbitrary number of categories can be assigned by way of
waassan faterface. The categories facilitate searching for meBsagee3d 25931

the organization of messages into conversational threads. [0007]

Disclosed features of the Microsoft(r) Windows(r) Code-Named

"Longhorn” platform point to a more comprehensive solution. A storage

subsystem, WInFS, religgRivakRexXispsele seRamerfhrpetadata
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a piaperty tree user interface control for displaying nodes that expose properties of a set of
data items. The property tree user interface control is additionally for displaying nodes that
represent a query of data storage.

[0013] In some aspects of the aforementioned embodiments, the property tree also
provides nodes that represent folders within a hierarchical file system, in addition to nodes
that represent metadata properties. In other aspects of these embodiments, the property tree
has nodes that represent properties with inherent hierarchy, and nodes that represent user-
defined hierarchical properties.

[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:



response to user input that is indicative of an assignment of a property

exposed by the property tree, modifying the value associated with the
W@rop#tiM i80the data storage subsystem. [0011] In another erRbTHIS2OM/0F5931

the invention, a computer-implemented method of user navigation of data

is provided. The method includes displaz{/ri]ng a property tree, and, in

response to user input indicative of a query of data storage, such as

selection of a node that represents the query, displaying a browsable
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INVENTION : . . .
within a pane to the left of a pane displaying a list view of items. When the user selects an

item, the user can click on a property node exposed by the ProperTree to expand the node in
place; the node can be collapsed if it is already expanded. A small widget, such as one
displaying ‘“+’ or °-’, may be used to indicate whether a node is collapsed or expanded. The
expansion of a node shows the property values set for the currently selected item, as well as
additional values that can be applied. In an embodiment, a most-frequently-used subset of
values across a set of items is shown; the user can expand the list of values for the expanded
property fully by, for example, clicking on a button. Having expanded a property node in
‘the ProperTree, the user can change the property values; the changes are immediately
applied to the item or items that have been selected by the user. The system may assign
initial values to properties based on most-frequently used values.

[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



[0018] The present invention includes a tree-shaped set of user interface

controls that exposes properties of data items, which will henceforth be
woel@saditses the "ProperTree." The ProperTree provides twbB(qartisped /025931

functions. First, the ProperTree enables_the user to navigate across the

virtual namespace of the user's data. Ngwgatlon is discussed further

below. Second, the ProperTree permits the user to quickly and easily
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Additionally, in an embodiment of the invention, the ProperTree is a control made available
through the Common File Dialog in Microsoft® Windows® for application developers to
reuse in their own applications. As noted above, the ProperTree 203 is displayed on the left
side of the window 201 by default.

[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. If the user selects All Songs 209, for example, all the songs in the



possible value, with the user being permitted to check one or more boxes

as desired. Richer properties are also supported appropriately. For
we@zenspla7grich calendar control is shown for dates; for ratin@€ TAUS2@0$1E5931

control may be shown. Properties that céannot be changed by the user,

such as the date on which a document Is written, do not have value

selection controls in the tree, and the nodes for such properties can only
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865, 867, 869, each subnode represénting a range within the full list that can be expanded
further by the user by clicking on one of the rightward-pointing arrow buttons 871, 873,
875, 877, 879. An alternative rendering of the range pop-up menu 881 is also shown.
[0028] Returning briefly 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-
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



static lists, are similar. If the user selects All Songs 209, for example, all

the songs in the WO 2005/111780 PCTIUS2004/025931 6 list view 205
w@roodispiaged. If the user selects Recently Played 215, howePeIT/@8Rp04/025931

songs that have recently been played are shown. [0024] Turning to FIG.

3, the effect of an initial user interaction ‘with the ProperTree 203 is

shown. "Expand" widgets 327, 329, 331, 333, 335 are displayed next to

sothdteu " EndahitePrapety TRIERLLFoL 1082 %s%l?e%ﬁe@,%ﬁdf@ﬁﬂﬁqﬁé‘f’ e existing

e r havers in area. of the ProperTree with the mouse, as
A A ol o B By o BLL P bo¥ 5 £ the
vabisbyaesigainge difumicrtisy vamase thsysehekivgo S iméladippthyeiboxencan be
us¢tdnvidigets 3261 ﬁ%o@%h@%a@ﬁ%m ﬂ@%?fﬂrﬁﬂﬂ@%ﬂ@c@@pﬂotﬁ?t ISitem. FIG.

I -ree after the user _hovers e o
L g S e e B Bt Rpgdrom in
the)lsst Viewrdle dtestbssnselerie- ahimdicried b tsmonsn ariese cuesop ELOfickEhe pop-
up ametheltedd ialdidphfytide qardpedyeriadee toediseiedtie 206 nalie HRHEERB0S0n front
of{hat it is organized by the particular property that is selected, and the

e will expand. In FIG. 5, there is shown the state of the ProperTree
["‘g*@i wh£H RS A RERRRE RS e HERPEUEietE0 S g thave dpratdext menu that

is spivifee Bethatsyuliatdd witmirle iAistemouEIZ2 1] Bsvihetiedieddntdiemenu 1205 for
thdﬁ@&@@}ﬁiémgl‘@%sﬁ}%?e(%mﬂ@ t};ﬁ rél%\?ﬁtp&%’c ﬁ%eq%gﬁﬁrﬁéﬁoﬁﬂg%ﬁﬁg Music
state o PrpperTre aﬂﬁgg . Artists node is expanded.
B?" Ttis s'l?e&{t' labé| ?gfr?ce%cégsr%l Nk P éi( S ehee fBéhﬁ%?ﬂé%tﬂ?Q ef.feCt of
cligking eadhsy ‘Artsiss peleel varidercebed Abisteof fAv@d Antistd i 7ek269 Prodides an
entby poid $o6hE {ﬁﬁi&p@fﬁﬂﬂdﬁﬂﬁﬁﬁl %E]ﬁ% theHvast if)"ie\‘%ﬂlﬂ ﬁ&“fbf‘gﬁg;ﬁ%ggréy node.
c tre I vajues, below which is an.overflow arrow bution .
R AR T ARG IV, v v
becgyse Astittiie ARy théhAl Sde oW ERREITABE: A\JiSsTRaTSNIST BIWS
propisikesyetjthemwibe mﬁdlé_l eenvatiabliorThe Aviists DYOPETLS as@flablistbown” 1215
meﬁ!!lt@f&ﬁgﬂﬁ_l\éaﬁ‘%ém)é’&r}d%@giz% ﬁtéeo?&)ép %@?oél r‘PQ Lﬁgcla%eﬁ ﬁ‘gegqtr)ggggf ree 203.
gl play ‘f asoop-‘up menu 859 as a list of several’subnodes , C
[00g4E 86%,@16@ SHeWLtstele phhedennrd weatger st ietetipnselpred “Add
nevg v tisd” ehdithideitie fentivext myetne 1266 rshy weidkiBgG n1aneAofyifein box 1317 is
dispiaheaaserPRERthariow BULRNS:GEly $dide 1%?%@&1&3%%% ORYE new
rendeiln of ther %e %pr-%o.me u 881 is also shown. [0028]"Returning
At S 1 Rl A b e RSB AR SRR PR HAme 649 that
[0032] FIG. 14 illustrates the fact that the ProperTree 203 is not restricted to containing
assignable property nodes, but may contain several kinds of navigable sets, pages or
collections. Here the Playlists node 219 has been expanded. Playlists in the music data
item context are one example of user-defined lists that function as data item containers,
similar to traditional file system folders. As with traditional folders, the Playlists 219 may
have an arbitrary number of nested components in a hierarchical structure, unlike property
nodes that comprise only values. Here a most-frequently-used subset 1419, 1421, 1423 of
the sublists of Playlists 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



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
woheHte 78y the mouse hand- shaped cursor 983. A pop-up SHERERLB8H25931

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

Il,ril" Aanpa ﬁﬂ‘g’ﬁfé T \
uswrﬁ? Is.by me nnqogf\gw i&tfée dat gg}éﬁl g@fsi&g%)cfﬁﬁgt eﬁ (Lég%acgtelﬁbel 1637, as
exﬂg%ﬁ?%nahﬁlseéasg,ghﬁ)évasl& gé igiég gﬁ%t%é%ggl?ﬂ {6 pdisplays a context
mepe T4 5 28elemirsabe topsdegdnshoBrddbatermiedomeing @He Cifhoxw 1 BaRently
Pligedecleedhindisating ihaldhemesis tgcbléerﬁﬁg\fﬁélﬁyfﬁﬁ t@dﬁ%ﬂ@&ﬁﬁis are two
o T I a ent box to change.the value

s o e T S LERE L e et gascontext
mea&ril%@l iisEnitratpshoieoniskprstigtaphdanthe pigp ey wedd Atists 221 in FIG.

12 salketednimiogmpDiem. 1649 toldemiowsittm oRfawnl s use raligking, @d Move
Up BRI BN IBISA3IMNER R g Sl Yigw 205 has been

selected, as.indicated by the mouse arrow cur e pop- up

[003&,, 1?@?@%@&@% e et/ shannBecsAp RiErRABer FieeiR@3aatter the user
clidtsemkbrdVufiodtindsihOR3APM geimdiedtal hyoperinrdeaddieursor 1759. A

e e
eX | . 1] r{3 . . 33
e S R IR T ERIENE (AL (BFTABeES 9 MHER Lks” 1763,
themsicaBgefinistc20mictlie wlfit bt seleliig Bystasitisidsotidduticthenks by”
1765251?&&&? /ﬁf_ﬁs‘dﬁh@ Hﬁﬂ@g&ﬂa Hé@if&ﬁi%&%%_‘ %;@Eﬁgﬁi&@%%@ﬂﬁ% tree 203

" new Artist.' ravide, entr [
fro ) L0 (RS L b s T G B b s the botiom
of th meln Yl dSameveMawiel dnksrdbe rserviaiescadalugdndmbrasght up,

allgrayetheutebesaeiset AtishS (& HeptaPRIdY dARaDAUEBF T EANPHFERHNR t6 or from
the P65 &AL '§e new properties which can be made renameable. The
"Move Up"eélgl'B and "Move Down" 1215 menu elements can be used to

10085 anizattRilashyta Gesrapentjonsh ldarrecrsieatr the Poperfoes 2DB mpports
dragaushavep tiermiziespbtihehPiaparioes Ad%adter e serihascsalectes Y0sdan be

draDEWM AtlSOLR08 inibs Somtexta Hgﬂe%%éaexv%@ il ée%ﬁg{e%sappear

ot e L) i OB B PR L AIS BARGRAIY (oA B adsimeior
actignassdlevtethddhy ilém 1008} Blickd dniknstrates the fiactvibat Hege the item 1871
corREPRRATIEE02HS de P rRsHitiBr {ARPHAIRING the Artists node 221 in the
ProperTree 203, as indicated by the mouse arrow cursor 1873 and the blurred selected item
image 1875. In this case, Artists 221 is not itself an assignable property. Turning to FIG.
19, if the user hovers over the Artists node 221 for a sufficient length of time, the node 221
expands, permitting the user to drop the dragged item 1871 onto the name of a displayed
artist. In this case the user is dropping 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



assignable property nodes, but may contain several kinds of navigable

sets, pages or collections. Here the Playlists node 219 has been
Wwe:zpevidetkoPlaylists in the music data item context are one eRapk2@f/025931

user-defined lists that function as data item containers, similar to

traditional file system folders. As with traditional folders, the Playlists 219

may have an arbitrary number of nested components in a hierarchical

an@HE HERa dARAIEoREPBE SIS ARISS HRBLER PRSI WYAHER I JHES Phelude nodes
most-érequ ntIy-us%(a%subse 1419,,1421, 1423 of the sublists of Playlists

T A S B SR THHER ALY EHOIR AMER M&hon 1425. FIG. 15
[0033blay sthenstadeodimtvatpiap Braped rassefmr th hiserdlickb thm envexfoproperties
thﬁufﬂ@é}éﬂ%@@eﬁiﬁra%ﬂ%mm%a{ﬂ%%g%@y I_t‘ﬁﬁ:? 389d5:dizRlay ¢ the tree
as?ﬁ@%} Ing sublists 1421, 1527, 1529, 1531, 1533, 1423. [0033] Turning
to } f‘é,}(here is shown the state of the ProperTree 203 after the user
selects the label 1637 of the "Recently played” node 215, as indicated by
Ye#fe mouse arrow cursor 1635, As noted above, this node is not a single
propdeathut represents a query. The WO 2005/111780
PCTIUS20828525931 8 user can pivot the list view by selecting the glyph
1639 to the left of the node label 1637, as explained above. As shown in
16, Ci I ispl enu 1641, .
I O, TR TR, Ml propertcs
thaare sptDY Biayisar, Fassre@itne navigation effect as selecting the glyph
1639. Below this are two specific node tasks 1645, 1647 (not further
Amspetified here). The remainder of the context menu 1641 is similar to the
cont&xignenu 1205 for the property node Artists 221 in FIG. 12. The user
can select Petelle 1649 to delete an item, Rename 1651 to rename it, and
Move Up 1653 ardaMove Down 1655 to reorder it in the ProperTree 203.
[0034] Turning to FIG. 17, there is shown the state of the ProperTree 203
Miafteal the user clicks on the Music Links header 207, as indicated by the
mou&eldrrow cursor 1759. A command menu 176 is displayed, permitting
the user to perform certain tasks applicable to the entire tree control 203.
PlaBy selecting the task "Add Current Page to Music Links" 1763, the user
can Helind'reew nodes to add to the tree 203. By selecting "Sort Music
Links by" 1765, the user can sort the nodes in a desired order. The user

O SR R e e e oy,
suifdblsioprikEngkeviksemesniséd andiditsd thevatmuighnay, balimplegehedisEhe
fealQrSlChRM e SIHa NN MORRILREIAREAHRSFCMUE RIGNSHISS 1Rt ALH ARRd 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



the ProperTree 203. [0035] Similarly to the conventional folder tree

control, the ProperTree 203 supports drag-and-drop semantics, but the

- Whebvior®different. An item in the list view 205 can be dragpet/esado4/025931
dropped onto a node in the ProperTreeL803 but the item does not

disappear from the list view; the behavior is more like tagging information

to a file. A drag/drop action is shown in FIG. 18. The user C|ICkS on an

stoitgs in thglkbﬁtaéld@gmmrﬁts%t@t #@HAG\ia%tfé- &?@eﬁﬁtm% T %%% other

" nter," and drags, it to the Artis in perTree
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Progaa fpdidesang dﬁqm@m@smg@mm@ A6 itgwifyamn cssigragblmedia may be
parpfiiiceTLONiNMot Gabilldatel Bsdf -thBcHERS IREMEES G IHBAIB 16 Qﬁﬁr?@évlces 113,

| h 21 e and ermlt
e e B T e SR B IR e 10
L&géﬁﬁ&t%“é%% bshseNdeiasiilodistie A?ﬁs%bsqémé:aﬂdmgh@es one or
moBorfimasterdaid candetimnhé2Rhat 208 dssdeiate dovidhnthahicale®lisa with other

de‘}]&tglighted. This is thus another mechanism by which a user can assign
036] In one mbodlment of the invention, the

to it
[Oog]@per @éﬁéﬁ}gzg REA IS @ H\?@?‘Fﬁ&ﬂﬁ? fofiassPetaisd iatn. for thrdevice 101,
aregtabstimigateradargd ¢ashoodeditiathepees detrgrizyediagr] axdomxahbg o
pro@!ﬁﬁbmﬁsﬂ%hﬁﬁﬂpﬁ%%m RRBRAALIP R IecaiGd dndhte emory 105

stem. In this bodiment, the, advant of both the

hical fil
o B B BB T O (T B UGA FIDeR] 2 2 M epplication
Programasla?d model oFtsleidecar@l dresseng. ot meonesy strapsenfdivginal ifaincitatege, such
as Dfitlesysiepr esaRERMMIOSH GORRIU4HS, cﬁﬂ%@é@lhﬁﬁ@@iﬂ@@e@%@o&@ﬂ&f lvith the

t he Pr erTr s"hlerarchlcal e "
°P%%o ées?‘%%';%%.ﬂheﬁa% e baapdaa R %s%m Hesepme

t@d%ﬁ%ﬁhéféwagstﬂ@cm@dmﬁw PMtmggeapdia, such as data
stomddmomstaranmdmdlmethie thedRigRairee supports free-form

[ookigrarciical RIeReHics.dh8h A HELLHE YP bR SXATRIS AT 0% puter-
* readable media include any available media that can be accessed by the computing device
101. Computer-readable media may comprise storage media and communication media.
Storage media include volatile and nonvolatile, removable and non-removable media
implemented in any method or technology for storage of information such as computer-
readable instructions, object code, data structures, program modules, or other data.

* Communication media include any information delivery media and typically embody data
in a modulated data signal such as a carrier wave or other transport mechanism.

[0042] All references cited herein are hereby incorporated by reference to the same
extent as if each reference were individually and specifically indicated to be incorporated by
reference and were set forth in its entirety herein.

[0043] The use of the terms “a,” “an” and “the” and similar referents in the context of
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



Poodle Cat Mineral Gold Plant Palm Tree [0038] FIG. 1 is a highly
simplified schematic diagram showing an example of a suitable operating
_wesisarmtémt 100 in which the invention may be implementedPTRAIS2004/025931
features of such environments are WeII-linown to those having skill in the
art and need not be described at Iengt% here. The operating environment

100 is only one example of a suitable operating environment and is not

spéefiga@tgmt@s t&;ﬂﬁgﬁ&?q%wmua@ HeRRd® ﬁ@&ﬁf;@ﬁe ?E@%ﬁ&{%{?gﬁ@%ples or
0 ntion. sulta com Ing,.environments 1or use _wi e .
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negben 8 ers b pope alERHAlSE A hssepie fBOBIPMRN velesenteetwise
clafir{sd 1 Nanleng@rapdciry by Sirl foAtisp ki aa e Bs Ve AN AR HE 88 Pnon-
cLfRRPHAR AN e e AYfievies I bearMEe AR ypicaly includes at.
least one processing unit and main memory unit 105, and at least
(0514 |evdltsfesihethedimspiaes hisinventionais dasqabed Wetkin, tmsluding the best
maquiokessindpuht H03mad Sarvingasg auuifeifoeitiernaiarstiemosy #¥se preferred
' if] f ' etic har .
oSS A S B ot
I SRBRIBg DORY RO PR oS B TS\ FARRUPYiAURd Variations
as ppempriate)enitéhe daverdgraistehdfer chieanWidi @065kt Z8fced otherwise than as
spRBEALS A0Q4RER3Lir O Alesadiach] il A% oRtinehAisksH 'EMAYR® s and

magnetic disks, magnetic tape, and other, removabl d nonremovapble
e S R S e o b s B p sgr e ted by
appheehlreleundvies erdaaccesshiatigndeiiee 2bove Alascsiber stersés imealigpossible
variaiyehpric b davieephded by neiliatatse IasinResas R SENISEN or

ot PG IAY AEHIEERdESy Sich,gs a keyboard 115 and & mouse L7 or
other pointirng device, and output devices 119, including a monitor or

other display device 121. Device 101 also typically includes one or more
communication connections 123 that allow the device to communicate
data with other devices. [0040] Programs, comprising sets of instructions
and associated data for the device 101,



are stored in the memory 105, from which they can be retrieved and

executed by the processing unit 103. Among the programs and program

modules stored in the memory 105 are those that comprise or are
WO 2003d3LT8%d with an operating systeml?.25 as well as application prBSFéH‘gOM’ 025931

127. The device 101 has one or more systems of logical data storage,

such as a file system or alternative systems using database-related
WHAteshguasiapspsiated with the operating system 125. Such systems of

logical data storage serve as interfaces that map logically-organized data

to data physically located on secondary storage media, such as data

stpred inglustenyaesaRiE pviRe harsiski 108 ARALLCAMRUIAG storage

device 101 includes forms qf computer-readable media. Computer-

subsy pleRRAbfO IR AU ReaIS eIl FRstraiigaradurs B ROPSH Y Mpdsing:
computingsdewshyiiila GopRUiereadaplpnedi g My RYIsR BP @Y operty

media and communication media. Storage media include volatile and

nodes {hphrAR S SREAMSTASR A HBI-Taty 4B RidaRs thipRéisieiiasinyng metadata

propeffiehsidh géttecinalaginfonstatag thefirtatmatipshsteh af GBI Consistent with
readable instructions, object code, data structures, program modules, or

the expandediane oEthin RIGRRELLBARedia include any information delivery media

and typicadyianbasihdriaidn efnesultiad dadresignarsuifadtemar iR set of
.wave or gther transport mechanism. [0042] All references, cited herein are .
data IgRR B 08 ot twtpé?&eeﬂ@éxat% WG R AL b Pafarasianied
and qiéei&l ibgividualiyhamespReifinalhédfieicated to be incorporated by
reference and.were set forth in its entirety herein. [0043] The use gf th
terms "a e oS AR AP BT e R e DG
definitheainveniiine éspdeisdl irethencontextotifieitolisying claims, is to be
construed to cover both the sin%ular a(g%the Eluralt grL#éless othr?.rwisFth lected
indicated HSFBIATST KRRV ComPLbIReY BirEdRteRE FH A RFRRg rtics of the selecte
one of earmpdsingenbhasiogiatéhelitding, irdchteboieininge aitedodee wasstheadw value
as%o];})ﬁln-ﬁntdeq terms (meaning "igcluding, but not limited to,") unless
as Stor IS S I 48 SHBRGA B *¥kGes of values herein are merely

intendedstoseldespladnghhethapd mpetboduoh nﬁt&mﬁeg@vdixeidmﬂkl;ai@oem&sd with

the n3RLRIS vale fallng wihi e fange unlese olhermise INJICAed TRl 1y

erein displayi
each separate value'is mcorporapea into
one o RET{WBR00A/ 026081 adjdcepebificatitor aslititive reniedividually recited
herein. The use of any and all examples or exemplary language herein
(e.g., "such as") is intended merely to better illuminate the invention and
d@es noflhesecthiichitétibrinon, thdaeopthobtheiipentionlisategsathdiinsenctadata

to at least one property node in the property tree.

3. The method of claim 1, wherein the user input is indicative of removing

metadata from the at least one property node in the property tree.

4. The method of claim 1, wherein first displaying the property tree comprises
displaying the property tree in a pane in a window, the window having a second pane

displaying a list view of data items within the set of data items.



claimed. No language in the specification should be construed as
indicating any non- claimed element as essential to the practice of the
invention. [0044] Preferred embodiments of this invention are described
wo ZWQ?éi]rzsfhcluding the best mode knolvh to the inventors for carryin5 GL52004/025931
the invention. Variations on those preferred embodiments may become

apparent tBHSEBARA S BRdinBREERN thetHieaRRIBARCBdeisgPaRging the at least
one pfOFEHPINSIdSGERLANN I ity iRygEYors expect skilled artisans to employ

such variations as appropriate, and the inventors intend for the invention

to be practiced otherwise than as specifically described herein.

Agcordingily, g gwvertiannclusles Al dprifisalioes AprgaHivalanis: Qomprises

. the subject matter recited in the claims appended_ hereto as permitted by

displaypstip Apnsti SRARIESVES Syt obiRRdlsarstins atsgvaiGengiplede plufality of
propefiedRRES in all possible variations thereof is encompassed by the

invention unless otherwise indicated herein or otherwise clearly

contradicted by context. WO 2005/111780 12 PCT/US2004/025931

WHAT 1§ KeLAMMEDokS 1 dind 6 avaimeputae systenpiarineateghapiisaldisethe one
interface and a data storage subsystem, a computer-implemented

of the pluiadty G RLCRFEM G U Ee t HITHEHTECOR HFFIZNBS HASPIARDIRY fFfg Surther

compREEREIRH et dRENIPESs e diRi 08 Aty raliyc it @ eperth o egsthatone of
can. be expanded to reveal sub-nodes, each of the sub-nodes

the plprafifsg THEANES properties of a set of data items, wherein the
metadata properties are of a type consistent with the expanded one of the
property nodes; receiyving a ir}}giéi:atio of a selection of one or more data .
téms of 16 BSHBRC A Rils PRSI R B SREPRGE S RS, Ll Comprises
displayingreia db el ofidatcatamslvréntganizeddianthgueaied 2yuyay of the
metadata properties; receiving a user input indicating one of the revealed
sub-nodes thereby defining a new value for the selected one or more
data itenT3icimesispdoselionilse wherdinpiit wsadifpingibe deetddaiag the radio
butto ]Properties of the selected one or more data items associated with the
Ihdicated one of the sub-nodes to be the new value as stored in the data
storage subsystem; and second displaying the property tree such that the
new valug is associated with the indicated one of the sub-nodes, wherein .
ey o GGy 1B Lo S A e B T BB mprises
displawitiy anddjacenisbotioredoriihdicatihg k-nelwedapuep & tyTinel eneft ladpbiralaiyo f

propely WDSLENG SR e peigative of adding metadata

11. The method of claim 10, wherein the user input includes checking the

checkbox.

12. The method of claim 1, wherein first displaying the property tree further
comprises displaying a sub-node associated with a property node of the plurality of property

nodes by way of a user-defined control.

13. The method of claim 1, wherein the user input includes dragging and dropping
the selected one or more data items of the set of data items onto a sub-node in the property

tree.



to at least one property node in the property tree. 3. The method of claim

1, wherein the user input is indicative of removing metadata from the at

least one property node in the property tree. 4. The method of claim 1
WO 200 LR sirst displaying the property E-r%e comprises displaying thePCT/ US2004/025931

prgﬁerty tree in a pane in a window, the window having a second pane

displ

ayings Mstiad poflaitalnevher i ies ey redhianiensshvies further
compARARAikpiad Bk 13RE A BLORMOL A 1e presEHE 118ERO G 101116l @ RietarthiBEE il

the user input includes expanding the at least one property node to reveal
Systeffhe sub-nodes. 6. The method of claim 1, wherein displaying the property

tree further comprises displaying a most frequently used subset of

sub-nodes associated with one of the plurality of property nodes. 7. The

mEthod dieaiRhedpheleim die Whstdirshiieasg thepaneibntisrefriaer
comp@édbaippuraiity »teEaRsrhhhagesyandivbewithsetandisplingthtodes that

property tree further comprises, displaying a full set of sub-nodes of a
represgife 4K el RiigRe expanded one of the plurality of property nodes.
8. The method of claim 1, wherein displaying the property tree further
comprises display(i?fgthe adjacent button as a radio button for indicating a
t

iy valoRR G R HBETbF HTAD IR U0 AN PSR Rt Lrther
compfiliekiigplagifiadierdeutiahabQ. gropomtetaid of alaiplutaNvihiemrirogispla)iogs that

the property tree further comprises displayjng a sub-node associated with
fepressmtm%m@ae&%b%&}}%d&éea?% 1%‘1%?Fahi’fy of property nodes with an

adjacent checkbox. 11. The method of claim 10, wherein the user input
includes checking the .checkpox. 12, The method. of ¢laim 1, wherein, first
oy T ST S ks oo D0 S T B her

compAssodigieginith aderdpeysnosiemirthealuratityeqiipraperbf propasymodaythat
of a user-d§§fi§1§€ éontro 13. The method of claim 1, wherein the user

repreﬁ%ﬁ?iﬂﬁﬂ' % {:ﬁﬁ’éc C(?Id%oé)ﬁ’ﬁ% the selected one or more data items

of the set of data items onto a sub-node in the property tree. WO
qusllljleg%l%ﬁlgg (-)ri[ Hg\l%(l)?,d, \/Vqlze?c?i%:lfhe set of data items residing in the data
storage subsystem includes data 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.

20. The method of claim 1, wherein the method is performed within a running

application program.

21.  Inacomputer system having a graphical user interface and a data storage
subsystem in which data items are organized and queried by way of metadata properties, a
computer-implemented method of user navigation of data, comprising:

displaying a property tree, the property tree having a plurality of nodes
exposing properties of the data items, wherein displaying the property tree comprises
displaying one of the plurality of nodes with an adjacent button for exposing the properties of

the data items;



14. The method of claim 1, wherein first displaying the property tree
further comprises displaying a tree that has nodes that represent folders
within a hierarchical file system. 15. The method of claim 14, wherein first
wo z%fgﬂwfﬂg the property tree further (,lémprises displaying a tree that HY3§004/025931
property node of the plurality of property nodes that represents a link to a
web pagdmibtansiphe teRofetarist Vithe sl st BrsPrayisy tie sebpbihy data

items bR ARGy GQRRIISES dg{%@-}gmg a tree that has a property node of the
plurality of property nodes that represents a type of property that has

inherent RRSTXIRAY. USPT RS HHBF UM MREET T HPSY HRP AR G fhkgerion;

propertyitfegsperiiieto GRMRESEDH ISMIMIRS teddhat Rasarrepeshiradems
of the plurality of property nodes that represents a user-defined

organigied e HiE BTGB P RETHHEGHIRRIBCHTERIIN,, wherein the set of data

items residilgily hieifdian IR IS slbEYaIE M HROUdRs claten IRMS BTake set of
comprise one or mare of text data, audio data, video data, and image

data itgms displapsd IRERRAEIOREI%Im 1, wherein the method is performed within
an operatpgvaystesscoheisgPinpaeinttaas s rdaimnk, puiareindhgodes; and

method is performed within a running appl,icationg)rogram= 21.Ina

compute?PRERA ARG S GPEPRE TR ASSP SRS AL R %&f&@'@?ﬁ@é the

pluralfyRsysiass 1o ibiskeairdtemscareopiganiectanehe e st dyawayeafs such the
metadata propertjes, a computer-implemﬁnted method Off?}ge navigation

organygalap,0l i, it Gh gy Y SRR e RIS FsfiFde having a

plurality of nodes exposing properties of the data items, wherein

displaying the property free comprises displaying one of the pjurality of .
e it BR AT BPE DS TR BB A LS HaiLo! @ node i
the pripens; WOHZA@EP1dsERBOHEIREY/US2004/025931 simultaneously

displaying a list view, wherein the list view is a set of the data items
organized by a particular property; receiving a user input that queries the

data storBigemsethsysi€olamiil2 b erii@dondiipligapomsepiogheyuses inguties
) displa%/ing in the li t\{ie¥v the set of data it% s _organized by the particular
dlsplaeﬁ%% 8 r%te%I{Fnﬁoélee lé%ltléeﬁé%s_ents a navigable set containing data.

24. The method of claim 23, wherein the at least one node that represents a

navigable set has at least one nested component.

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

one node in the property tree.

26. 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.

27. The method of claim 21, wherein the method is performed within an operating

system shell.

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

application program.



receiving an indication of a selection of one or more data items of the set
of data items displayed in the list view; receiving a second user input
indicating one of the plurality of nodes; and applying the exposed
wo Z%Féﬂéms associated with the indicatéd one of the plurality of nodB§ 1g/52004/025931
the particular property of the selected one or more data items such the

orfanizatib AOGTRRESERIRBISHI RGNS hRYEXpERIBEUE S cGiehlsistructions for
performasiiiegiedddloe iathasbah @A 2A WD &5 QiR R tHRE JRRMUSIBEMERS] data

] selection of a node in the property tree that represents the query. 23. The
items. e ReihodGamPBangherein displaying the property tree includes

displaying-atdepsiyene ppdhatirenr@seitpanayigalitisel IMaining property

data. 24, The method of claim 23, wherein the at least one node that

nodes,{hat canrdie xn3adrgbigscyat il tedess earb o ditcisaRtlss Aepficssating getadata

propeffieshadh géchaina g Ly eraiBrEine tHs @k dtiduta pebidese XPabting it deaststent with
one naqde in the property tree. 26. The method of claim 21, wherein the

the expandsdane pRHBRBAHY tléomprise one or more of text data, audio

data, videediviiay anthimageteta. Lieclibe sRetost al a2 keMiherai set of
.the method is performed within an operating system shell. 28. The

data iGGrRRSH GP8IdHS HARNEVERC P EHBONS PEHOA &t QiR il iFgoreanized

and q@RICBYiATap OO MA@ RGREAEHIRS0 16 PCT/US2004/025931 29. A
computer-readable medium hayving computer-executable instructions for
performiﬁeﬁﬂvﬁ?&ﬁdﬁ%%%%%‘%ﬁﬁw‘é‘?ﬁ8 Bsiasishat mwﬂﬁgﬁyes

definiaf stacedaaia fieths sthe methedeaivry gngitéirst displaying a property

tree, the property tree having.a plurality of property nodes that can
expandel (A S GG RhCHS B HOSEIA FrRLE g e seleccd

one omedasiaia heaperiivsiafda sattofddtalitaras onhefeir te-meiadatae the new value
as Sto%ggapertlegcagre of a type consistent with the expanded one of the property

Eé,hf"e ?\/\c’ﬁ(ﬁr%ﬁ: KSR 8PS selection of one or more data items of
the set ofeclaia dieplsyingidiagrispthe datasaidrdge Shsysterewhessitidiel with
._set of data items are organized and.queried by way of the metadata .. .
the i NS DI R GRS R bR R ttevine

one ofhike¢abip-nodes with an adjacent button for indicating a new value.

30. A computer-readable storage medium having computer-executable
instructions for performing a method for user navigation of data in a data storage subsystem
in which data items are organized and queried by way of metadata properties, the method
comprising:

displaying a property tree, the property tree having a plurality of nodes
exposing properties of the data items,wherein displaying the property tree comprises
displaying one of the plurality of nodes with an adjacent button for exposing the properties of
the data items;

simultaneously displaying a list view, wherein the list view is a set of the data
items organized by a particular property;

recelving a user input that queries the data storage subsystem with a criterion;

in response to the user input, displaying in the list view the set of data items
organized by the particular property meeting the criterion;

receiving an indication of a selection of one or more data items of the set of



defining a new value for the selected one or more data items; in response
to the user input, modifying the metadata properties of the selected one
or more data items associated with the indicated one of the sub-nodes to
WO 2PN Hew value as stored in the ddth storage subsystem; and setohd/S2004/025931
_displaying the property tree such that the new value is associated with the
data itpycdiiayRd Bt sbBiR8des, wherein displaying the property tree

comprisegcdisplaRec et sHRMeseSWHR 8 REAGRNMPWItABIS: and
indicating a new value. 30. A computer-readable storage medium having
€

computetPBkEBgHIS EXRASEhEHORRI ST pRsReHsh Y dihikeHBdifatedaue of t

pluralﬁ?‘éﬂﬁﬁ@& @b ﬂ%@dﬂi@@@@r@%ﬁg%ﬁ%@%@ﬁﬂ thvblichodathiteematach the
organized and queried by way of metadata properties, the method
organgéiﬁm

i8lg° SR Oy e PRpdrsPrEL thdpisperyrie@nding a plurality
of nodes exposing properties of the data items,wherein displaying the
property tree comprises displaying one of the plurality of nodes with an
adjacent button for exposing the properties of the data items;
simultaneously displaying a list view, wherein the list view is a set of the
data items organized by a particular property; receiving a user input that
gueries the data storage subsystem with a criterion; in response to the
user input, displaying in the list view the set of data items organized by
the particular property meeting the criterion; receiving an indication of a
selection of one or more data items of the set of WO 2005/111780 17
PCT/US2004/025931 data items displayed in the list view; receiving a
second user input indicating one of the plurality of nodes; and applying
the exposed properties associated with the indicated one of the plurality
of nodes to the particular property of the selected one or more data items
such the organization of the set of data items in response to the criterion
is modified.





