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physical store. Examples of non-file items are e-mails (1102) and contacts (1101).



and difficult as the nunber of avail able docunents grows, naking search and
retrieval 20 also difficult. This problemis further exacerbated when
additional files are utilized from other |ocations, such as shared fil es,
etc. Users al so haveyt@ 2694/097680 ' AL e [RS8 0
di-tHferent—-devieess—on—other—PCs;—or—ontne—tor—exanpte;—users—ean
sel ect to Ilsten to thelr musi c on the conputer (as nay be accessible to a
nusi ¢ %, g@mﬁﬂPPﬁﬁhﬁﬁq ?W%ten to 25 nusic from Wb sites,
howevefmﬁ em%n?’ﬁézwfﬁéﬁ‘msqvammﬁ"’ Meen these two sources. Misic coning
fron1d|??erent ocatlons IS organlzed differently, and not kept in the sane
fashion or place. As another exanple, files stored on a corporate network
may i nherently be separated fromfiles a user has on a current nachi ne.
Users al so have to keep track not only of what file data is stored, but
where it is 30 stored. For exanple, for nmusic files, users are forced to
keep copies on various systens -1 WO 2004/097680 PCTI US2003/015294 and to
try to track which nusic files are |ocated where. This can nake files
difficult to |ocate, even when they are locally stored. It is also
sonetinmes difficult to find and return to files that a user has. A user may
find it difficult to recall where and how they stored certain files. G ven
a set of folders 5 and even a group of simlar files, users often find it
difficult to quickly find the one that they are |ooking for. For files
stored in a difficult place to find, it is that nuch nore conplex to
| ocate. In addition, once users have enough files in a folder, it becones
nore difficult to parse the folder quickly, especially if the contents are
simlar. It is also sonetinmes difficult for users to find or return to
files on a network. 10 Sharing and publishing files is often hard to do,
and it nmay often be even nore difficult to retrieve such a file from
sonmeone who nakes it available. Users typically have to nenorize or nap
the various sites and nanes that they need for finding files on a network.
Nane spaces may vary, which can cause confusion to the user as to what is
15 "correct."” This is particularly true on a network where there are
different nam ng conventions, limtations, and so on. For exanple, certain
operating systenms may require short nanmes with no spaces in order for them
to be visible. Prograns also often save files to their own directory or
ot her nane spaces, which



can make it difficult for users to find their way back to the files.
Prograns often have 20 default directories and places they save docunents.
A user ofwenokzm®7¢s0 search through their hard di sk andproaks:guesRes about
where a file is stored. Related itens are also often stored in separate

pl aces. Related files that a user has nmay be stored on different parts of
the hard disk, etc. This probl em becones nore comon with the devel opnents

of digital nedi FIES ﬁ?ﬁﬁwﬁf@kﬁi@?ﬂ%ﬂ@wg%}ﬁﬁgﬁﬁm TEES AND

pi ctures, nusic, e present invention iIs rect e‘g to providing a
system and net hod that KReMDIEFERET PeEjoIAdg LA THONS di sadvant ages.
More specifi-cally, the present inventionis directed to a file systemfor

di splaying itens of different i rent physical |ocations.
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physi cal fo er vi ich 1ndicates the physical |ocations where the
itens are physisahbthesissuga. user may have a large number of files which are difficult to

organize. Some users implement a rigid sense of placement for the files, and thus create

. strict hierarchies for thém. The management of such files become increasingly complex

and difficult as the number of available documents grows, making search and retrieval

20  also difficult. This problem is further exacerbated when additional files are utilized from
other locations, such as shared files, etc. ‘ .

Users also have to deal with files being in different locations, such as on different
devices, on other PCs, or online. For example, users can select to listen to their music on
the computer (as may be accessible to a music program) or éan go online and listen to

25 music from Web sites, however there is a strict division between these two sources.
Music coming from different locations is organized differently, and not kept in the same
fashion or place. As another example, files stored on a corporate network may inherently
be separated from files a user has on a current machine.

Users also have to keep track not only of what file data is stored, but where it is

30 stored. For example, for music files, users are forced to keep copies on various systems



In accordance with another aspect of the invention, non-file itens may be
represented in the virtual folders. In other words, files that are stored

i n menor ywaneod/d9oesat ed in a physical store. The virtual pColusesis/oczzos be nmade
to include itens that are not 20 currently represented in the physical
store. Exanples of non-file itens are e-mails and contacts. |In accordance
w t h anot her aspect of the invention, a nethod for presenting non- file

itens is arfs for
storing SSHPH Gt fhich, SARIEL AP RLEM Mkl STet 3h Mo dHleSafFiERE g [0]
non-file llobﬁasevaﬂ@hhénk}&y%e locelistoredbe sear ched by a query. Once a query is
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(e.qg., cli&lorlg and draggi ng, copying, pasting, etc.). In accordance with
anot her aspect of the invention, filters are provided for 10 mani pul ating
the virtual foNé@ﬁsSPaqqﬁemﬂYlV[aé)fasWhlﬁb CaB GaHeq ﬁ‘PTFfVSlP%GPsthF disethas fQwhag idown a
set ite dn e: e tiru d
basedfgtc)n tﬁ?rﬁs tprogg{rl t }Segg}ﬁ ?ﬁlgﬁg separ aaI hgth%é%sﬂ{ ﬁ}{ée}ga%r{%a‘he&%fe%?%gﬁ%té

i teuns, t&mvfehﬂldrgr luﬁﬁﬁthﬁm ad sovey. Fevéempiléiecpniappetdting, systanhs infayt tequird ems

ener aI |y have "authors" as a propert t he
J yshort names with no spaces in oeder%or th>e/m to be visible.

Programs also often save files to their own directory or other name spaces, which

can make it difficult for users to find their way back to the files. Programs often have
20  default directories and places they save documents. A user often has to search through
their hard disk and make guesses about where a file is stored.

Related items are also often stored in separate places. Related files that a user has
may be stored on different parts of the hard disk, etc. This problem becomes more
common with the developments of digital media services that have multiple content types

25  (e.g., pictures, music, video).

The present invention is directed to providing a system and method that overcome
the foregoing and other disadvantages. More specifically, the present invention is
directed to a file system for displaying items of different types and from different
physical locations.

30 _ SUMMARY OF THE INVENTION
A file system for displaying items of different types and from different physical

locations is provided. In accordance with one aspect of the invention, a wide scope of
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filter can provide a list of the authors. Then by clicking on a particular
author, the itens 15 that don't have the author disappear. This allows the
user to mnaonrow/mhsocontents. | n accordance wi th anot her pasaseto3niszvhe
invention, quick links are provided. In one enbodinment, quick links are a
set of predefined links (e.g., located on the left side of the display)
that can be clicked on to generate useful views of the sets of itens. These
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aspect of the invention, |ibraries are provided. Li brarres consi st of
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foll owi ng detail ed description, when taken in _conjunction with the

acconpany PHEE adRsHy Fﬁg@ce%rlélrﬁqunﬁim@elqlﬂ%y éteHlSo?ER dgpraggy e S1e Bhsabr al
pur pose CRJEB% | oc({e? %}S&“ﬁ Hiet &Pb@ 4o the 1t|’éH1|ts frofl B3&ery) ML ON:

FIGURE 2 Is a lagram of~ & virtua er sys emin ac dance vmth
the presprserted an iview ofr KK8UREpIAy In ank lembodinagit,ative iak laast o Mher plﬁys&zcal
routine b WhICh a user provides a  query that draws back sel ect files

and f ol defosatiqn BgRpe &n?ﬂgg TLOMBYFT AR IRgAHAR PR pastyoRks QFengterngl stara Qﬂ/cevmi ch
virtugg fg 91% §mﬁ&ﬁmeﬁp tﬁé)(’%gxﬁﬁ?tt%cé ?@gy b %Emhé’c*‘t& Q%hgﬁ(:ﬁ%ldep view

accordance wth either "a or a query fromt
which indicates the physical locations where the items are physically stored.

In accordance with another aspect of the invention, non-file items may be
represented in the virtual folders. In other words, files that are stored in memory are
located in a physical store. The virtual folders can be made to include items that are not

20  currently represented in the physical store. Examples of non-file items are e-mails and
contacts.

In accordance with another aspect of the invention, a method for presenting non-
file items is implemented in a computer system with a display and a memory for storing
items. The method includes providing a database that allows both non-file items and file

25  items to be searched by a query. Once a query is received, both non-file items and file
items that match the query are drawn, and the items that match the query are then
presented on the display. In one embodiment, a relational database is provided that
includes selected information about file items, and which may hold certain non-file items
in their entireties.

30 In accordance with another aspect of the invention, the items are presented to a
user in virtual folders. The virtual folders expose items to users in different views based
on their metadata instead of the actual physfcal underlying file system structure on the
disk. Thus, the system is able to take a property that is stored in the database and

3.



FIGURE 5 is a tree diagramof a folder structure in accordance with a

physi cal folder arrangenent on a hard drive; FIGURE 6 is a tree diagram of
a virtualwbabdemwesoructure; 15 FIGURE 7 is a tree di agr aorafs2adimiizes t ual
folder structure of FIGURE 6, wherein the clients stack is further
filtered by contracts and year; FIGURE 8 is a tree diagram of the virtual
fol der structure of FIGURE 7, wherein the contracts of the clients stack
are furt hesprdseht ﬁre?sda Qb{ntl{ﬁ@f thafh sGHBgagfo'l&ra glﬁ@eeuggré‘gf@%&fd tigﬁ'ulY%r

fol der structure of wherein 20 the contracts sta urt
filtered wprlahg evitls fddcts,ybjapresetﬁtmmﬂchvmhd oldeesirs acimilst inahnerf usdm&an

filtered 10 is a.diagramillustrative of a screen display
showi ng tﬁ%%fa@ﬁgegfsygz%Bﬁ Yibrary; FIGURE 11 is a di agram

il lustrative ofn gcofdaB8 with SRb@Yr ésp@woﬁ*ﬂletlheerﬁ%w&&t fre 'aBle 18 dr P GvihBi Cor p.
stack of FIGURE 10; FIGURE 12 is a diagramil strative of a screen display

in whiZh alr@@héqxldﬁrg thrayghtditsat menipalasione diof ot:hex Ineordio dhermrcharg$m HEURE: 11;

FI GURE 13 lJustrativ f,_a _scr.ee in which.a "s ack
byt haProVidtaTeR ARl AR BirkeF sBberd TRy ﬁogﬁ?)&%@%t&ﬁe it yegd 15
30 Fl GUREfdk4mbsipalatih gfoﬂ%ritiohals liyaiday €oldbrs re b R4 Eﬁta idghe
files of FI GURE 13 %ave been s%,a%ked by aﬁgteﬁgc:)r 2004 %'hédéﬁ gh
PCT/ US200B381M82%2). FI GURE 15 is a diagramil| ust rat i ve of a screen display
in which a staegki t i I d cate tlon
is further sel gﬂét ggo Pm%r egpaélﬁ)ﬂ%? %&&& ?]Plrf%s%b ﬁ?‘&'ﬁﬁd is a

di agr #n i hiaugiui@fmg\ﬂ& aftual istd’e&e ﬁl"hd:l fHpirayreiessentialthidonefof hiu@@wﬁ@ dovnH URE 14
have been festacked by ca egory; FIGJRE 17 is a diagramillustrative of a
screen di eéuf&gnsl n I@hela ekt | thadilicsy are Klynpmisaliiyaenerteds bpsdr en jthe

| ect ed,; mg .| (N i.ch
he physi BaPTiee ard Sl RORETner XBhER) 1% B B RALS Ol MRl St
f ol der st maksreuéwﬁihélpﬂﬁoelﬁcs mﬁ)d H KHalREnilnganSraalyfﬂa@w "duthgirst s IaJ propémygtthee of

a routi neﬁﬁgr c\:l\@!]nlp%gvﬁ

e aﬁ1st of &16 autl:hrossCt'l“gen by clicking on a particular author, the items
15  that don't have the author disappear. This allows the user to narrow the contents.

In accordance with another aspect of the invention, quick links are provided. In
one embodiment, quick links are a set of predefined links (e.g., located on the left side of
the display) that can be clicked on to generate useful views of the sets of items. These
can be predefined by the program, or set by a user. For example, clicking on "all authors"

20  could return a view stacked by authors. "All documents" may return a flat view of all the

documents across all of the storage areas. Users can also create their own quick links.

For eﬁample, a user might filter down to all of the documents that they modified in
January 2003, and then could save that as a quick link.

In accordance with another aspect of the invention, libraries are provided.

25  Libraries consist of large groups of usable types of files that can be associated together.

For example, photos may be one library, music may be another, and documents may be

another. The libraries provide tools and activities that are related to the particular types

of items. For example, in the photo library, there are tools and filters that relate to

manipulating photos, such as for creating slide shows or sharing pictures.

30 BRIEF DESCRIPTION OF THE DRAWINGS
The foregoing aspects and many of the attendant advantages of this invention will

become more readily appreciated as the same become better understood by reference to
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mani pul ate virtual folders; FIGURE 20 is a diagramillustrative of a screen
display in which a new "West Coast" stack has been added to the stacks of
FI GURE 10woRBh@uWREsB1l is a diagramillustrative of a screemuse@ploaszsd n whi ch
direct 15 manipulation is used for copying the files fromthe "ABC Corp."
stack to the "West Coast" stack of FIGURE 20; FIGURE 22 is a flow di agram
illustrative of a routine for the systemdynam cally generati ng new filter

terms; Fl GEIRRine ddaflLoWedbREORM hb Hrbh ahi4RErich WA IRCadeBfphliipsySt em

fllterlng 20 1tens based e selection of ter term FI is a
di agr am i Bfawgngsawherinnf a screen display in which the stacks of FIGURE 10

have been filt thete "AB'" : FI 25 is a diagramillustrative

of a screen di E{ﬁ?ﬂ&g lnlsv%P]@ﬁ F?@Taé?agﬂsge’a?mpf Oi‘EP‘*ﬁQVSé(StﬁE’e?’rmlaﬁetéFed by
the term Hﬁ@g}nen@@gtﬁg%gn@gvérﬁmg diagramillustrative of a screen display
in which the filter tenn year 2002" is selected for the stacks of FlI GURE

10; FIBURE 27 FLGHRE ?a@r@biqckldn@matqf\ﬂevmmalafoédﬂr@erstem wpdcgyrdancenwitbithe he
st acks of , ve %o have been filtered by the "year 2002" and the further
sel ecti onpoeiS ﬁ% f'P®er terns "nonth"; 30 FIGURE 28 is a di agram

illustrative oFIGURErERM HbeididdrainilwkiiRe df lairdhitineSby Wh&SENLES PréVides a
selecting a nonth for fil terlg%(l -6 WO 2004/ 097680 PCTI US2003/ 015294
gs

FI GURE 299peyy dhaddeayrseback iselgete \vad égldersscr een di spl ay vvherel n the stacks

of FIGURE 10 h en. fu e filt. t.h

further show ngY(gURE Aﬁs G ﬁ{)‘grdr% " %S%tlp%f)%g%ﬁ% it/ \%10?1 %18?&%1 ©

i |1 ustoat cytratied andWispleyeliain theaRriden Gn act@darpeiwikh eﬁhérlmaefaﬁlt@d% glais a
diagramillustrative of a screen display for creating a new quick |ink

cal | ed "J&H%@anewselbased on the filtering of FI GURE 29; FI GURE 32 |s a
di agram il ust Rg Pls 2636 R el T AYaek WL A A dakcd WK Lhhysidht

Aut hors" i s select
folder arrangement on a hard drive;

FIGURE 6 is a tree diagram of a virtual folder structure;
15 FIGURE 7 is a tree diagram of the virtual folder structure of FIGURE 6, wherein
the clients 'stack is further filtered by contracts and year;
FIGURE 8 is a tree diagram of the virtual folder structure of FIGURE 7, wherein
the contracts of the clients stack are further filtered by year;
FIGURE 9 is a tree diagram of the virtual folder structure of FIGURE 6, wherein
20  the contracts stack is further ﬁlt,ered by clients and year, of which the clients are still
further filtered by year;
FIGURE 10 is a diagram illustrative of a screen display showing the stacks of a
document library; ' ,
FIGURE 11 is a diagram illustrative of a screen display showing the documents in
25  the ABC Corp. stack of FIGURE 10; '
FIGURE 12 is a diagram illustrative of a screen display in which a stacking
function is selected for the documents of FIGURE 11; '
FIGURE 13 is a diagram illustrative of a screen display in which a "stack by
author” parameter is selected for the stacking function of FIGURE 12;
30 FIGURE 14 is a diagram illustrative of a screen display in which the files of
FIGURE 13 have been stacked by author;



10 FIGURE 33 is a diagramillust rative of a screen display in which a |ist
of all of the authors of FIGURE 32 is presented; FIGURE 34 is a diagram

i 11 ustratwoeoefosassscr een di splay in which "Author 1" ha®CThsemnsseizect ed
fromthe list of FIGURE 33 and all of the Author |I's docunents are shown;
FIGURE 35 is a flow diagramillustrative of a routine for creating a new
library; 15 FIGURE 36 is a diagramillustrative of a screen display in

which a col | ectriGOR®f 15 Y@ﬁ'cﬁh% SrafY BiusRRR bf Q%f&ﬁ%@ﬁﬁﬁﬁ%&% egaﬁny i's

a flow diagramillustrative a routine for defining the scope o
virtual f émgdion gosolestad and;a sracloRy @8:goy " @phibo ik ftheysaented fansestakingsthef t he

various s rc y form 20 the scope of a virtual folder
col l ecti on: ei%Iflggll%gz{nsiaflowdiagramillustrative of a routine for
i ncl udi ng non=FIGERE TS a idlagiai filustedtive Q0L kcredh ldapldyon: vaRd MkHBE 40 i s

a diagramillustrative of a screen display show ng various non-file itens
i ncl uded FHOHRE I hnae been weteckeshyDrigRonED DESCRI PTI ON OF THE PREFERRED
EVMBODI MENT The v N ire t ual | der s ual
ol ders ot 11 sERARE 0 BREA Sl L 37 ok B ol Pl vioh A Rar M

used for thdweingphyses foldas ivsdléasal; fol ders expose regular files and
folders (also known as directories) to users in different views based on

their netadat alTAYREP by 2 dingraptillgtraping of @aq;cr@ﬁvdél:spl,fvty g Whirk tks physmigal
struct ur e (9Re30:d BSwilivitich Eﬁﬁﬁh'tﬂ?ﬁ egg?ffﬁgﬁi@ﬂfl (15 %f ﬁ(?@f{%dl \whi ch
al l ow users to mani pul ate es an |2|n I’ar

contrdbds as t hBHéUﬁEeEQemTalﬂovwdﬁgraimﬂlumagldfg rf)uﬂu& b}swﬁicﬁrﬁ&lseﬂ éhngﬁfbeﬂyll

t his nmeans thai users organi ze and rearrange their files based on L7
WD 2004/ 0958 ¥15294 inherent properties in the files

thensel ves, ingi@BRE0 1984 1ﬂ@st1%ﬂgT of Qasgfe%ﬁtd v RELAEH gfﬂgwaﬁrv@st

separate part of the system e virrtu ers represe | es
itens frofdodst! fteclelms h@hyaddmlltolthmﬂaalmrmfFI@URE s from mul tiple disk drives

within the sa ter, t ween It| | e conmput e r dlfferené netvvork
| ocati ons, sugﬁlq’ﬁ nés var gags ljysfraiy eOIOfI ? eeé“a isplayode Whichsdigicti t ens
sitting a‘inaﬂiﬁuia%ﬂbﬁrlfs IBQCY FhCabpyifs e ARS - frdf tﬁ@e %mas'fgck b divfr{spr ent

itens or filées need only be connected via an | P netwo order to be
i ncl uded. Coast" stack of FIGURE 20;

FIGURE 22 is a flow diagram illustrative of a routine for the system dynamically
generating new filter terms; |
FIGURE 23 is a flow diagram illustrative of a routine for the system filtering
20  items based on the selection of a filter term;
FIGURE 24 is-a diagram illustrative of a screen display in which the stacks of
- FIGURE 10 have been filtered by the term "AB";
FIGURE 25 is a diagram illustrative of a screen display in which the stacks of
FIGURE 10 have been filtered by the term "ABC";
25 FIGURE 26 is a diagram illustrative of a screen display in which the filter term
"year 2002" is selected for the stacke of FIGURE 10;
FIGURE 27 is a diagram illustrative of a screen display in which the stacks of
FIGURE 10 have been filtered by the "year 2002" and the further selection of the filter
term "month";
30 FIGURE 28 is a diagram illustrative of a screen display in which a list is

presented for selecting a month for filtering;



The virtual folder nodeling is also able to be used for traditionally
non-file entities. An application of this is to have a set of user

i nt erf acesoxbmdvassoto files and 10 folders (that is, olpCceassoands294
containers) to showtraditionally non-file entities. One exanple of such
non-file entities would be e-mails, while another would be contact
information froma contact database. In this manner, virtual folders

provi de for a ti.0Nn- i ndependgnt, . .. - ba i wor ks
regardl ess ofF&#@Pﬁ Fﬁﬁﬁﬁﬁgpg1@%%%8Q§hg%ﬁ&?%£%?bﬁ?yfﬁ%%ééﬁhﬁgﬁﬁg?ﬁg
entiti esFIGORYGEIE B, bdeh FE€ha@smeséd balthomonty ef kmubtyexhdifluthey showiner as of

l etting users manipulate their files and data, using both conmon user

i nt er f acéltewietmiofleay"{ drag and drop, double-click, etc.) as well as

| everaging th i i ntegr.at k- f. i : t he
following dis Hé g%ﬁxggél?ﬁ?&%%éﬁﬂ%%ﬁ%é%g%ggqgkgg#%$§§ggﬁgﬁgﬁgmﬁgggg%ption
of a suitiak e conputing environnment in which the present invention may be
20 i nmpl enmented. Al though not required, the invenption be descri.bed

will n
the general c&HFERE B Seotipgeny LnsErtye A aescTerdtHiREY fnerealingd K A¥s8r am
modul e, el 0d ESEHHPN AN bR 8h M BrerbRBIHFIGUREBIICr Al |y, program modul es
i ncl ude routines, prograns, characters, conmponents, data structures, etc.,
t hat perform FAGURBGZAIs ¢ disksnoillustrthensia scrqear display ar whisht 7 aeiek dak 01t ypes.
As those skilled in tEF re wll appreciate, the invention 25 may be
pract i cedANiAwhershisyse SWEUter syst.em configurations, including hand-held
devi ggs, mul tirRGORESFPLs AL ERBI1usH6E Bf £5@8&0disPlas artwhichpridgofairabihe
consuner electronics, network PCs, mniconputers, nainfrane conputers, and
t he |i ke.aufHoes ofi FiGERE 32 ismysealeslp be practiced in distributed conputing

envi ronment s ks are f or med r.enot. 1, j t hat
are 1inked t nOGHRCHEE S dieest RBRESEH et sort SrpiBL A aRT AR £ o Trg
envi r onmet, sAEQEH AbTRENLT FIBYREE3 3 awadlest the Auller 1 'sldocaments drershowhe
menory storage devices. Wth reference to FIGURE 1, an exenpl aaé) system for

i hrrpl ](carrenti ][lg tMEURE\$2istd @widw@rmébls@ra@\@@@ouﬁm s secatipapaeVirESvi ce : n
t j . -8 004 ) . :
conpUber. 20, ORI i foe st dRFeiK P4 38l tph i g 5atee RGN o

bus 23 t hglioGOMRIIEEe YdEdrRY Srsshvt@m conponent s i ncl udi ng the system nenory
22 to the processi ng%unit 21. The system bus 23 may be_any ﬁf sever.al

types of bus SHIGUREP S a flewl dagew Hustatiye ! Busuine e dsAYNE hs FOPF&L 2 4

peripheral, bysadndiAhiggal bus using any

FIGURE 38 is a block diagram illustrative of the various sources which may form

20 the scope of a virtual folder collection; ‘
FIGURE 39 is a flow diagram illustrative of a routine for including non-file items
in a virtual folder collection; and
FIGURE 40 is a diagram illustrative of a screen display showing various non-file

items included in a virtual folder.

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention is directed to virtual folders. Virtual folders utilize the
same or similar user interfaces that are currently used for file systems. The virtual folders
expose regular files and folders (also known as directories) to users in different views
based on their metadata instead of the actual physical underlying file system structure on
30 the disk. Location-independent views are created which allow users to manipulate their
files and folders utilizing similar controls as those presently used for managing file

systems. In general, this means that users can organize and rearrange their files based on
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5 of a variety of bus architectures. The system nenory includes read-only
menory (ROM 24 and random access nenory (RAM 25. A basic input/output
system (WBOQ@&)4/@6G80cont ai ni ng the basic routines that hecpasstasizosf er

i nformati on between elenments within the personal conputer 20, such as
during start-up, is stored in ROM 24. The personal conputer 20 further

i ncludes a hard disk drive 27 for reading fromor 10 witing to a hard disk

39, a magnetic disk.drive 28 for readin rom i L SR bl e
magnet i c%ﬁﬁe‘é‘l?t PEODCLIGY 1é.‘nt%S 3%3196%‘?6 Sd Sgleggﬁ%‘ S\r%%ﬁeaggl%n%&% ?(r)%n or \}/g\}‘;il iting
to a reppyaliote aphiepirafdi st SfltheSdyslanasThe CRROKSIOErs ahdyerepegstniciles wedi a.
The hard di sk drive 27 rya:{:metic di sk drive 28, and opti cal diék drive 30

are conn@cmedrwmdiﬁf@eenépléx lqseommz sy as fremp sk diskidpires witBrthesame o
magnetic di sk drive interfac [ LV €yd $aGLew 4,
respect i \98@9%%?1!’8%%\%“3{1%1%8 Sﬁgqe; s@gg g%ﬁ{e%&@cﬁp@? Eeﬂ‘rfn{lsl’ g%dél gg?% rred?vg
provigle pemsdrdtdnseeant ipagefilel of Grpistsiting e diffdrentiphyticaldbeaions. datoae
structures, program nmnodul es, and other d% for the (gersonilg Cﬁ%@t.er 20.
Al t hough embedisxatpthe djfferant ityras A flesqassd  gnbe e ropaediedt s Jy & 2° i sk
39, are abl ic disk 29, and a renovable optical disk 31, it
shoul d bg)?%ﬁgorg%ﬁlggfgg&by those skilled in the art that other 20 types of
conput er - r eadatikeviresl folddri mbddary &t ase abkt o bhatsed sfondrdignblle nep-fde
conputer, _such as magnetic, cassettes, flash. nenory .cards,..digital vi.deo
di sks, BepHBen | AncappliFatiogedl this inteohavact & sor}r?ésﬁf)r“i‘t aceRARRlar &egg-s Sty
MenoL pes 0d o biRgs! dnge ) $8 shb& HsBHondllyt héeh-BXCERitRiy Oper ating
envi rrlgnneféllt. A%ﬂﬁal} ’ero Jggspdﬁiggﬁ%rg?%%djul esS may be %toryed on the hard disk 39,
magnet i ¢ exabplti sk sz, napfilec etititis skodd, beReivhails, avhileRmvities, wowd| kedFerjacin

operating system 35, one or re appligation praogra ram
modul es  3VOERAIY gf@F‘hﬁl erpyapt S‘g?abﬂs‘hsgﬂfl &?Fa?lagﬂgrer‘%g%%ﬁ%és g’%\%ﬁ?en? !(;)Igr)%at i on
into the lg&ﬁi%gﬁﬁdegg%ﬂtn%ét&%@a—b@ie‘d‘kﬁ&vis@ﬁbhfn thelewb ke Segaralasast whidhybthar d 40

and poi nting devi i nput _devi ces got shown) may include a X
ni cr ophoniata peiys shavky isgeore fidesdor art-Blel dntidiedi bhgenstahnihee aspects GOV R@e These

30 and other, .j.nput, devi .are often. connecte p [ it 21
Chr odgh dceun{ g of e et HBRERGEe Tevonioh Rl Yl LRDEIDUN GotdBich O3
but may alss0inRereOHRRSHES (BYaglindedrop, d¥ulet@lRSetc 3 US ellsis devordgind the rivhr t

ganme port or a universal serial bus (USB). A display in the formof a

moni t or 4ftegeatiah 96 vartmseletadpipeso t he system bus 23 via an interface, such as
e 200 ST, EGT SR PR R O 00 6 sl
description of a suitable computing environment in which the present invention may be -
20  implemented. Although not required, the invention will be described in the general
context of computer-executable instructions, such as program modules, being executed by
a personal computer. Generally, program modules include routines, programs,
characters, components, data structures, etc., that perform particular tasks or implement
particular abstract data types. As those skilled in the art will appreciate, the invention
25 may be practiced with other computer system configurations, including hand-held
devices, multiprocessor systems, microprocessor-based or programmable consumer
electronics, network PCs, minicomputers, mainframe computers, and the like. The
invention may also be practiced in distributed computing environments where tasks are
performed by remote processing devices that are linked through a communications
30 network. In a distributed computing environment, program modules may be located in
both local and remote memory storage devices.
With reference to FIGURE 1, an exemplary system for implementing the

invention includes a general purpose computing device in the form of a conventional
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bus 23 via an interface, such as an audi o adapter 56. In addition to the
di splay and speakers, personal conputers typically include other

peri pher avoaotgpatesdevi ces (not shown), such as print er CTASTdS/OpR2OSONAl
conputer 20 nmay operate in a networked environnment using |ogical
connections to one or nore personal conputers, such as a renote conputer
49. The renote conputer 49 may be anot her personal conputer, a server, a
rout er, apsedaMpK 1 ; devi §Qhﬁ@i e
typicalIypiné%ﬁggggﬁgﬁ3§&?92%ﬁg§?h?ﬁggﬁlIenen%ggggggﬁgﬁéﬁpgﬁéegqﬁ?F%@?ve to
t he per soba 2% thap aowples2earionih eystoyi coatponents éndliding tHsydemi eieatbri A2 Fb GURE 1

I nclude a_l gcal are e rk (L and a wi dge area netwo WAN) 52.
Such net V\BJrOI%?Sﬁglgve%Qnmtséz Sté%%ﬁ%ﬁ%c@ﬁ HFB?VFF égl?eseﬁ_ﬁ{ g‘f'spéti“é‘ém\ﬁﬁ de
conput er fReh¥idSmedly BiteirSnenddtd cbh®olldH @{)éél?ﬁhera\f%ﬁﬂ #M38doddl bs ﬁﬁﬁ% B | cal

net wor ki ng_environnent, the personal conpu 20 is  connected to
area ret wek R wriethoduyl architactusek i Theesysiare oemenyapichides 3eadAmely meonsed i n

a WAN net j [ n t he perso uter, 20 typically includes a
nodem 54 Q@ﬂg{)%g'r Sgnaéar%l’lg&]%r%rgdgg SablTEhY nmﬁi c‘gt Pa5Is %[351%“%3’% W ar ea
net wor k 5@BICSY B, @snfatiénd Micebagé rottiees MEEMehA, toWhintferMiolfitiont BEtAakn OF
external, is connected to the systembus 23 via the serial port interface

46. In a HERGHEREHIN SepemabeampEel) snehevdining seapiunt sctored in ROMPR4. t he

per sonal 2 { r eqf be.st d in.the.renote
menory stgga gfsg{éa\l/li goél?ﬁ ﬁt%}ojv(\)/i Fﬁﬁ%@%@c&%&éﬁ%&e@%{sﬁa néetﬁa??fef%]rnlg fI9Wn 8Lt i ons
shownl Gar eweitingib ar jiardadisk 39,he mapretis dak @svals ifshicaging fré@nEURGALIitons | i nk
bet ween t he cogrput ers ,r’rgy he used. As inplenented on a systemof the type

i |1 ust r at BEIVALeTeggRetiq disk §], andsaamtical; diglediyo0 farireadies fromyqrumtitingtoder s

whi ch makgd =2 t.Q peHL e, .t argung_fi |.

mani pul at ?%&gﬁlgsdf%c e‘?g%gg’%ug?iagr? ?g’%{l)\g}ll %g?’ﬂgeﬁﬁ t%i gaprpg%?ﬁdeﬂ% gﬁgrdlﬁ%vel

st orage cdgehl],imagnstinkiskhirbe28bend epticagiisk driveBiatamhtesd tolhe syistetriial

fol ders files.and. itens to users in djfferent views based on their
netadataegﬁgiigﬁa%?ﬁﬁﬁg‘gﬁFﬁgFﬁhﬁﬁyé?@%ﬁmﬁ%ﬂgﬁﬂ9?ﬁ§“¢@ﬁ@e§§sﬂéhﬁb@ﬁﬁékure
on t di ; | : C | : |G 00 in
accor danca i T pe e e b Moo i Lo U Pl HRGED

det ai | beprowidetrva-walatile stordgel af eosipaikdravadableumstrudtions, ity stridiges, pirvgiain Whi ch
controls the way the data is.viewed. As. an exampl e, user could view

t heir rru.s]in(?&é} S’aajfc?é)tthqri @%ta oer P ?‘F{éorﬁ%rﬁj’g}mm%h %’&ﬁgf’}@uﬁéﬁnblﬁryal bum
Al ter nat i dRinsnmleledddEMedaRiifl eRMdys i Habe itk 89, 4 RnRRAMe H LD 8isBOD! &1 OF

artists or years, ) ) )
a removable optical disk 31, it should be appreciated by those skilled in the art that other

20  types of computer-readable media which can store data that is accessible by a computer,
such as magnetic cassettes, flash memory cards, digital video disks, Bernoulli cartridges,
random access memories (RAMs), read-only memories (ROMs), and the like, mayvalso
be used in the exemplary operating environment.

A number of program modules may be stored on the hard disk 39, magnetic

25 disk 29, optical disk 31, ROM 24 or RAM 25, including‘an operating system 35, one or
more application programs 36, other program modules 37 and program data 38. A user
may enter commands and information into the personal computer 20 through input
devices such as a keyboard 40 and pointing device 42. Other input devices (not shown)
may include a microphone, joystick, game pad, satellite dish, scanner, or the like. These

30 and other input devices are often connected to the processing unit 21 through a serial port
interface 46 that is coupled to the system bus 23, but may also be connected by other

interfaces, such as a parallel port, game port or a universal serial bus (USB). A display in

the form of a monitor 47 is also connected to the system bus 23 via an interface, such as a
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-10 WD 2004/ 097680 PCTI US2003/ 015294 etc. The user can tailor the viewto
see only the objects suited to the task at hand. This allows an inproved
br owsi ng wepesdmnse t hat negates the need for further nacirgsteosnis2vhrough
folders (both down and back up). The sane | essons and capabilities apply to
nodel i ng other data-types not stored as files. Contacts, for exanple, can
be exposed to 5 the user in this way, giving themfamliar interface

capabilities her |nf ¢ [ t han
o provi duroisg ot Fept S s oBe ame® R ToteL el e TER BN B, | TOL
fol der syukes390ni infdrfa6e Ssueh 6! Bebudip radﬁlﬁ'éﬁﬁﬂ ZIﬁChddawneioatheoahaﬂ)layl amdbase
230, a virtual folder descrlptlons dat abase 232, an aqther shelll | ders

conponentspeedars, pef S@Fléﬂe eompwigsefypicallnivsiveat others peripheral wBNg BYIB%S °t10 and

Vi ew conp foI der processor 210 includes a native handling
code r‘?‘ﬁ%‘ﬁ@ntsuéjlaf Yand| er factory conponent 214, a property witer
conpo Be nt 216,The persamle&oxmmao naypperetetin 2@ twarkegd enwdmmdnd asmg dogicalent
220, an enunerator conponent 222, and a factor hg‘224
The ' r el atcoBRREtions {:BHS &1 2Bere gresional FRTBREF ré‘ﬁ‘aﬁ%ﬁtreﬁlﬂe 5t

system L 3l-SQm erﬁb% Qrﬁhér %nall doﬁgplﬁ?&né &G4er, ﬁ'rou?cev a%ﬂv@ﬂdf@
items), en |recl tores adata about thé types of files
and itenmm pd@aﬁembe or) btl‘ﬁt nsmmmaemmtnodaaandjarpaiaux éncd@ies manyedvalk ohe
queries fromthe quer bUI | der, 220, The rel ati onal abase 230 aI 0 sends
SQL r owselements dereripefhakqveglativs t‘b@ﬁﬁ&ﬁsé’ﬁgl Ut 2toha'jc")the fo3 Bi?o?f)(érfrlec i

col urp R TREE YN8 ciulE D 19EL Rl de@Rork2@ ARNES Viid Halidé @bedfetwork
descrl pt [ oﬁs a}iﬂse 232 |cncl udes thea Vi rst)u ?J f op?jer descriptions, The
virtual f@AVAND) SAeSoch pemmhnganawm@nmewmlm&cam offiaga Qﬁlmé’lf’lys%mqeder
conmponent 220, i ncl u n kﬁl st, of -t to display in the folder, the
initial f‘iolnlpélFernﬁﬁﬁor é‘%"%’r‘f F%%%‘Ffons to show results from (t he
scopes). Wth ygganhfed Gnt Ho AUNRSEwEARZ cheirlehentC eiepparesiial 2c3)ﬁ1pu1téi@0f ol der
processor 210 25 del egates to existing shell folders from rran%/ es of

i tens, i nohoelitedytoath 16dal exsa netyork A4 rthnoaglg agetvprls peieripessor afdgntepph

folders co one 4 sen erti t perty
fact ofy 2284 Hie @ﬁé‘f’“@ﬁ gef%‘?%?%n’c glrfngé)rr%?‘l éh%s%&send lchﬁ%g}fberds%% o the
handl er fagiar %4244 otiéte rhéhslefor hedﬂﬂﬂ@nmgcemﬁmwaua@ aveomtheesideodieca
behavior for the itens that exist 30 onlé&l n the 'dat apase,. |ike ccint act s.

This i s wiekwokl I2ewachanthei Inmdt.e fihetaodsanadsevhikh maypbe internal or externa
connected to the system bus23 via the serial port interface46. In a networked

environment, program modules depicted relative to the personal computer 20 or portions
20 thereof may be stored in the remote memory storage device. It will be appreciated that
the network connections shown are exemplary, and other means of establishing a
communications link between the computers may be used.
As implemented on a system of the type illustrated in FIGURE 1, the present
invention utilizes virtual folders which make it easier for users to perform basic tasks
25 around file manipulation and folder navigation '(browsing) and to provide higher level
storage capabilities which can be leveraged in ‘new features. The virtual folders expose
files and items to users in different views based on their metadata instead of the actual
physical underlying file system structure on the disk.
FIGURE 2 is a block diagram of a virtual folder system 200 in accordance with
30  the present invention. As will be described in more detail below, the virtual folders allow
a user to change the "pivot" which controls the way the data is viewed. As an example, a
user could view their music as a flat list of all the songs, which can be grouped by album.

Alternatively, the user could switch the view to show only the genres or artists or years,
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files. The fol der handl ers conponent 236 sends handlers to the handl er
factory 214. For the native handling code conponent 212, the folder
processorw@h0o4dioresot |y i npl enents certain handl ers basedTtas2ad@ifpoperti es
of the itenms. The native handling -11 WD 2004/097680 PCTI US2003/ 015294
code component 212 sends handlers to the handler factory 214. For the
native handling code conponent 212 and the fol der handl ers conponent 236,
l'i ke all i: . r oWl b Qf n rs
(cont oxt. Tendi® Hiehban YIRS viehBE SN obResaba oSl AnaBEHRES, o1
t hese (i ndiRiwspan dapdvebbesisingeaperithod thuandiaes thmakgl farnfiirtherc amtigationmenu
...) the virtual_ folder provides a commpn (native) hg{rﬁil er for all the

types i t thrwigh doldegsibeBy dova raédaha_ék GP}i_efrélevﬁﬁinEHeisﬁés kapabgities EPEY 9 has
to provi d&géﬁ%@}gﬁ?{% dal q-@/lf)e?ﬂoti 4 egtagg?lést. S@éﬂt_acﬁg‘”fof' E24rfp10) QRS pdbQ Ry

...). The can als overridden. Virtual fol ders reuse
this for thelwsr amdhil ey goviad ithen i fenisardmtérfese scapebiliibeg dsamalleas frigbenr y

214 takes, I.D lists _and praduces code behavi,o t hat provid 10 cont ext
menus, i cofastruepEe f‘?rr’fn?jﬁng‘térI‘% i‘ﬂ’i’ﬁ%’ﬁd’é‘?‘”ﬁ‘?‘i)@é@ 58?“@?[‘??5 :t?ﬁé}ak'use native
handl ers, ext gf Nl TIGURE dehR0HrRial Q‘o%ﬂ%&s‘c&'ﬁeiolo frludes S Feldeet

handl ers, as described above wth respect to the native handling code
conponent prad¢&sort 16, atiektiontleddtaliast 230, 2 visowp dolden degriptiensddatahase e3Hean

handl ers c nent. .236. The l e act ory, conpone 14, se hand| er
o e o eP B ety Pae 230, € lldd Babite FARBRRCA Bilg R SRClEnSRRE o1 2
factofy campPeReNtompdhef€IME hRIBRRF fh¥odeaddd |80 #elulBe a MapiRe Hadivd tede 216.

The property witer 216 converts user intentions such as cut, cot)é and
past e i ntompmepistlPy arhaydles fagorsheormpdnsnib? 14, taepiop@ty HEttpr perapaRen H ai ew

conponent 240 sends data to e property yiter LRg! ugdi I

mani pul at J98K{ cW?eéoﬁwlBg%?né)ﬂgr %ﬁ@?%gg%ﬂern%f) gﬁéﬁ%‘cb?ﬁ ;aglngér}l a ,CE%&Lce
virtual feliesmentresaid a propefty dtitaicoapohagedson the properties 20 of an
item operations such as nove and copy (drag-droP) beconme, an edit _on those

properties. Forhescdatismal datehase g3 stgersnienfrtics gboyt gl dlgsspdbk atany Halstor
f th 1 to Authoy, 2, .¢ch i . t it
conpotmbnt S0 o Ui, ke ppEaR T & MG AROdet,  TBREARTS doe T ter

dat abase mewdshsibamdhs tpfesofdllés ardeitny thiaeittdoatinsnt Thearela@bnalhdxtabakd230 st -
structure. A rowset takes the piecewi se definition of the

i | fold
and bui | wseizesBRLaueriegrom; the queny butder 238 {lhegelatipenl date %P\éi?;%bﬁw Se%ﬂ%er

r2(2)\évs e:[A\s pgg@g Jlfcbvgsg{gg g)g\?%f rcg\&%’c S5Rds JoBﬂohéﬂt% 180 Wil 0RO YBR' BOftemOBRIARANT

columns being the item properties.

20 The virtual folder descriptions database232 includes the virtual folder
descriptions. The virtual folder descriptions database 232 sends data to the query builder
component 220, iﬁcluding a list of types to display in the folder, the initial filter, and the
physical locations to show results from (the scopes).

With regard to the other shell folders component 234, the folder processor 210

25  delegates to existing shell folders from many types of items, including all files, for
handlers or properties. The other shell folders component 234 sends properties from
other folders to the property factory 224. The other shell folders component also sends
handlers to the handler factory 214.

The folder handlers component 236 provides code behavior for the items that exist

30 only in the database, like contacts. This is what allows non-file items to behave akin to
files. The folder handlers component 236 sends handlers to the handler factory 214.

For the native handling code component 212, the folder processor 210 directly

implements certain handlers based on the properties of the items. The native handling
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rowset parser conponent 218 also receives data fromthe relational database
230, including SQL rowsets, with one row per item the colums being item
properti eso 28@/0bh@oquery bui | der conponent 220 builds S@CTgsesi3ps5299 he
query builder conponent 220 receives data fromthe enunerator conponent
222, including new filters fromthe navigation. The query buil der

conponent 220 al so receives data fromthe virtual folder descripti ons

dat abase 232, includj a,list,of .the .t Ihspl i - :
2004/ _0976‘%1% W@%g%&%@&m"frﬂodﬂ?,h%ﬁ? o cfrgézIwT o (e ﬁ%ﬁvﬁ }%aégh%%)ysi cal
| ocationcg @b s d O iddrianslepnesipondite 36¢liks y11 hambsharess virpmhent

220 sends the SQL queries to the relational database 230, | eneral, the
query bufdlders heenoaneritde azet ofandleess(caniext mepu. ieRfs tymbnsily g&ot Rror c)gt’loé

table). This.is t runni . '

213 5 GRS Tl e o e e e
Ir Ef lelr§é LC g&iﬁt@g%&%ﬁl'g ‘%1; 271131\;@1 E‘alﬁatomeoyﬁlheh Iﬁpmhrorldhaﬁ‘&) \hindlhr fos allgbel ttpos

st |1 K i obingon dHs i BhEt Ve s efBe vatichas 10 AreBIE RN (i
data hel ps. kegPmd %eﬁpggegf, bR Jr BNst6RN . PG, CAR! default Rafileranl AI6Tbe 10 The

enuner at or corrpopen oper at n response to a navi gat ion to a virtual
fol der. Asegidder i Vienabfodders reubethéniomfieatand al onmondile ite@2 dodlassames | D | i st's

f th t '
navi gat on ¢ o 1PREBGUE foBLBTeHee SHbTORY BR cere e MohETat P aTb .
sendg, datg, f.0 ﬁlglﬁ.\sts g:%%é e, Oﬁgéne%,dthe VhIGYY H1OBRRMEIT0 4P usé Astvethanglekd) | i sts

that "are return € inserted into the view after 15 a navigation. The
proper t y ektegiabhyndlespondeleg2@ 4o piiee shdlDfdlders $o gaidhandigsarasydgs i $h08¢s and

acol ves Vit peiof (He HRNAI PR 674 cOmpaRahe 21 ofarRg Chaer

property Randl & 03AS Hgsehd beticr 2R Berst BEmpoRerlq. f aCiieorhyandnp ey 224
al so recel @%s ﬁgta fromthe other shell fol gers 20 component_ 234, |ncl uding

pr oper t i esnfponent 1 heends bbnidlers to Tesshgl bpevsey inf HeWH), assApBHRRY tho yiexy-so
o opdt | e HaudCiERE eohgiepa  CRE » FEERBRRAR bl WA S O
32'& d: f] Elafgzt ;‘"ﬂ;}% %Wtegtl@lcf)ﬁ}eg@][usi:ﬂnﬁnﬁmmmas a0t cbpy)dind pastk lintbhe
property rights to the file orlitsé:?n.a eshell {)ro%vssef aEndI éigvﬁbm%gggnt%zO sends data to
the property writer 216, including direct manipulation (cut/copy/paste) or editing of
metadata. In general, since virtual folders present an organization based on the properties
20 of an item, operations such as move and copy (drag-dropj become an edit on those
properties. .For example, moving a document, in a view stacked by author, from Author 1
to Author 2, means ;:hanging the author. The property writer component 216 implements
this function. 4 ‘
The rowset parser 218 takes database rowsets and stores all item properties into a
25  shell ID list structure. A rowset takes the piecewise definition of the virtual folder and
builds a SQL string which can then be issued to the database. The rowset parser
component 218 sends ID lists to the enumerator component 222. As described above, the
rowset parser component218 also receives data from the relational database 230,
including SQL rowsets, with one row per item, the columns being item properties.
30 The query builder component220 builds SQL queries. The query builder
component 220 receives data from the enumerator component 222, including new filters

from the navigation. The query builder component 220 also receives data from the

virtual folder descriptions database 232, including a list of the types to display in the
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25 clicking, dragging, and navigating. Thus, the shell browser and view
conponent 240 receives the user actions. The shell browser and view
conmponentwd4004aioze30get s the data regarding the code belraviuse@3onib4 it
needs fromthe folder, in this case the folder processor 210. As described
above, the virtual folders expose regular files and folders (also 30 known
as directories) to users in different views based on their netadata instead
of the | 2. RRAY:S]C u [ [ : j Thus,
the syst aigtd 4B RS er JHRRe X Bed L ERERD ST il o Al el Sthe And

r epr esent quelry bsilder companane220 fealds tie SQK queries-td the\WElafiofad/datbeR®30.

PCT/ US2003/ 015294 faqlder. Since users are al rea(?y famli a{ W t b, wor ki ng
with fol ders, Byseeelethe agpry feuldgs compenenppeflinclides p s¢t o oW ghher ysers

can adapt., o LRgHBEWRY § tgﬂ%gn%eg@eﬁr ﬂéi@%s%@vﬁe&%a{s@%rﬁﬁﬁﬁh@ﬂ

8
illustrative of a Toutine ser provid a query that draws
back sel etokededcheow.andtusmghthe ckluBiPnamdseatrdnsfotas the ovesgorngdd dish 4udy 5
fromthe user. |

n bl oc 04, the folder processor passes.the query to the
rel at i onaliStdsapsL&nORp sge]glsgﬁﬁ%g’&“%hhﬁ ?éflaﬂ) i'§ éi‘fncga‘?%sag’ea SH%P “the
resul ts bpgintfist 1RwWsOhiASl fome&%?;i]@msé 'ﬁ}ke 9%h§%mekﬂaﬁseft@:tﬁ@&es@ro@@1@@sor

provides the results to the user i orm of virtual folders and itens.
FI GURE 4 stella Alsowcathingr thin dath dsdpsakéopedashbase rageass.nehBR0camy bevepssly, vipra ual
folders 10 .are constructed and di splayed on the screen in accordance with
either a YEFEY™ query or a query fromthe user. At a block 322, when a

user fgrst opemnge bM@ndthiol eanpbRiien2 operdhanlréspofiseetoya hvibigRsh. to Thiiwedef aul t
gquery is taken fromthe registry. For exanple, the default quek%/ for a

nusi ¢ | i bfoddey. chudeschibed ebavisotheabnumdratos saEHPORATS 4P dedsyves] 1B ksts Arom they| ock

324, the fol der processor tructs.a gu j.ect. for .thi Ly d

t hen pas B ngp ?ﬁ?rscodﬁ%wnf@%f ﬁ’gg rsg?%ﬁ P%ﬁ ?f%ég?r' é)gnaéhg . R%ﬁléagfogll %c e%;%pt he
rel ati onabuitiRt 2bAPEn@ENL0.ARS drieherdt6S2N Sls@fseiidiedn es Y HiblDBDSSEr bbse
back to the fol der processor_ as_database rows and_ columms. At a bl qock 328,

the fol deviepresatosent 248Kinsludingd® liss that aregpiymed i be trsettpd e theview REeT ows
and cgl u ta into an enunerator structure, which is used by the
f ol delﬁg ”%ﬁ%\lﬂé%ﬁ}%o popul ate the screen with the resulting virtual folders

and itens for The pugrftytfctbit esmBpdneup2I takbs EDAixty and prdpetg Kddddieraantser
deci des whether to change the view (by issuing a different query o({
"pi vot ") . TehERs aRkiap e, thaseqpropertist d-heserarerly fagtsy, caPORFT 28f deceives data

from the handler factory component 214 including the property handler. As described
above, the property factory component 224 also receives data from the other shell folders
20  component 234, including properties from other folders. " The property factory
component 224 also sends data to the shell browser and view component 240, including
item properties, as requested by the view.
The shell browser and view component 240 displays the contents of a folder in a
window, and handles all the user interaction With the displayed files or items, such as
25  clicking, dragging, and navigating. Thus, the shell browser and view component 240
receives the user actions. The shell browser and view component 240 also gets the data
regarding the code behaviors that it needs from the folder, in this case the folder
processor 210. .
As described above, the virtual folders expose regular files and folders (also
30 known as directories) to users in different views based on their metadata instead of the
actual physical underlying file system structure on the disk. Thus, the system is able to

take a property that is stored in the database and represent it as a container that is like a
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pivot. If the user does want to change the view, then the routine returns
to bl ock 324 where the fol der processor passes this new query to the

rel ati onavodatsabbasse, and recei ves 25 back new rows and ecorwse@3oisvesul ts,
and constructs a new enunerator structure. The process then continues as
descri bed above, as the folder view clears and updates, using the
enunerator to draw the "artist" objects to the screen. In one-exanpl e,

al bum obj a I QA Eent: ' .
avi gate Tata: -PReMRULRE dhlly FERLRSGRh VAR DERTRIE Bt Rncilhe

navi gat e viraal R0ders v simikkemaahdr, wers dae aBagttd @8 nesosygem woee quitider
processor issu "show al.] Beat] es' .songs" que to the relatiopal

dat abase, whi cﬁf(ﬁg@sj B&HKY H’@g%éiuﬁﬁﬁwc?dﬂ%ﬁﬁgu?ﬁ qvf)al?ya""i‘l“;gra ‘*’tsﬁlblér_@v%d@ﬁgs.
The f ol dep qREQGRHSREWS bEA &FcRA IRAWTEAA] BbcP80RIhe (IS r§5 9% gcl¥l Gy then

get drawn to fhe screen. -14 WD 2004/097680 PCT/ US2003/015294  The user can
al so choo&en the wsenwlata blagk pod,rthe dplideeptocessst pgsses theugiery db dbe selatiorain t he

above exanpl af t.er . na, i own just show Beatl e 0 - r can
change  + neRgiss A O RRGk St AL roSial SR riides B it dadl R R RERE g
the view giocedsbeNAt bICR 308.0hE ES1dErGROEREH pRbViAEs the rEdlits 86l theSisBE il 88 Fornd Ni S
is because the itens are 5 conceptually arranged into "stacks" based on

t hat repreberuakfolders and itamss case, the songs are rearranged into stacks

for each of th i ) 5 n then navi e i,nt.0 . on t hese
stacks, only sglecl\{ggﬁfzﬁ% a?%‘?‘g;&? ﬁﬁ%‘%&%ﬁ‘ﬁ%‘?ﬁ E‘ﬂ’lug_? 52&&?%’1" m%gﬁrﬁ‘,aﬁoﬁ‘ierﬁser
can I@ar mengastiitted/iredigilajddamehe efreémin i@ c&AREE Wil itifd AeSaMOGREy 6a a
property (e.g., a_rating, for exanple). If the rating property were

sel ect ed, T¢%E Togn e ysepnt RPlodsSae) when 3 gsey fiyshonessthe vievalfoldsr. mdefeult ks |
f . - .t - rating, T t so.0f ' n
on i on Grert® e\ Thhsl RRFE QURY i Blbithom HE LERHY o oBRB, BChdliFpe

scope maygbeynade mosicribragecand ybet foeston dir thei songherotped 'ty Alum. dogugent s”
t he scope could include al| folders on the conputer,

. ively, > al |
L?l dgien%fogﬂgg%%g Sldr PROLESSH eonslgnctp piduetnoRiestdar Hanpuars, and thee passes | s

abl e Vi o] t r 4l N one
xamp! 5. " LReIRAs o e RO WAERaET S o MEALTY, T e aR AR it O,
t he virt usdsuliobfithe quedy et padsexythes bypkrtbiths folderTrecesser acdathlthsa dekve atd
folders to the scope, or renove folders that were previously added. One

group of tRBIESf or  whi ch virtual folders will provide particular utility is
At a block 328, the folder processor takes these results and converts them from

the rows and columns of data into an enumerator structure, which is used by the folder
20 \;iew to populate the screen with the resulting virtual folders and items for the user to
interact upon. At a decision block 330, a user decides whether to change the view (by
issuing a different query or "pivot"). For example, a user could issue a "show all artists"
pivot. If the user does want to change the view, then the routine returns to block 324
where the folder processor passes this new query to the relational database, and receives
25  back new rows and columns of results, and constructs a new enumerator structure. The
process then continues as described above, as the folder view clears and updates, using

the enumerator to draw the "artist" objects to the screen.
In one example, album objects are provided that represent containers that users
can navigate into. For example, double-clicking the "Beatles" albums will navigate the
30  view to see all of the Beatles' songs. The folder processor issues the "show all Beatles'
songs" query to the relational database, which hands back the rows and columns of data
for those songs. The folder processor creates an enumerator of all these songs, which

then get drawn to the screen.
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20 know edge workers. Virtual folders allow know edge workers to easily
switch between view ng docunents by file type, project, case nunber,

aut hor, ewvo.208/me@doknow edge workers each tend to havepratdistdosneszws met hod
for organi zing docunents, virtual folders can be used to acconmnodate these
different preferences. FIGURE 5 is a tree diagramof a folder structure in
accordance with a physical 25 folder arrangenent on a hard drive. This

physi cal fold arrangenent .i s based o 10 - { on of
fol ders, whic hﬁd&?“b%’(g‘o%‘éc?% ey gto%%gp()feni?gﬁen%% is1n§rm£t§§ﬁe3¥§%g‘ Such
fol ders ghsmriRE ahéRUedatnAS dFidY Safdwideoddat o heC sluse Behtey saigs,ucisaricag i s

based on the actual physical underl yisggbfi | e system structure on.the disk.

As will tshanggeheviewel@ dnhy phsrve theetonps apabews. The Brqcess of hapgipg e YigWir ¢ ual
fol ders, .which.cre | i i p nVi . I : rset 0
mani pul at & RS a‘%(%é f 5&%%%@%?\&%3?@%%?@ g'{rhg sim al% h:%tEac')]'%tl% ﬁggsvé&gﬁr r gnt |y
used for cyReipRialigtarRggahingd Cahckdbbakedon that replessttatatne dini thisklagtRie Songa
folder 400 is a " docunents" folder. At a first__level, the folder, 400

i ncl udes aroragapagedlinto soeks fop gadinef the drap%%sp%l ll'li'i[“Frg ‘ISSdeainéth?%niV}g%? Hto1 £ \yo
2004/ 0976 3 . _ , A
20041 097630 oF iy SAAASH0 38t s nds £iERIBAGRINELM alfim 2a5860NE thauah,  eac

ers tarn a ‘folder 411, 421, and 431,
respect i edryangetthe Mieaoll theser espining tsongshiate shatksabassdfar atpvepertye(egt éd
client. At .a third |evel ach of the fol ders1 41&, 421, apd 4&% ggnieai ns a
fol der 4zstinggfor exgipplaloIf theJaiRg PIBFLY Viste FelEEPdebs SRBEh P o TEh &0 &Ar
2001.; HAt i : fonthewvd Obfettseddds rafizad, and 431 al so
cont alloﬁs %ﬁ\ﬁg}@ﬁcﬁ%ﬁs&o@ﬁ%&ﬁaﬁ%fbgf%g@ ’r%gésf)ecti vel y, each corresponding to
t he year 2002.THetrewiltsl oftraciagperyaleperstion whichgphysisplelocasionsiass ieluded it the

presented to -a_ user 0, Wishes to navigate.a, physi,c I 1€ n

st ruct ur 80 #(&sexf‘% e, the WwerY H{agg’ei dlﬁﬁ%ﬂﬁlgl@ orﬁﬁg}eailg}(éae%piﬁg%’le ?%er heYuser

Wi shes t oiopBiknith tdidéd! | AIRSmAthRIS A dcasd Soulld achideallubtierdas thtQopipatkiced, the
user will first need to navigate to.the folder 411 to work with the

cont r act sevefi@H feldersmn mpltipleinetivork eprinectad gempyterse nERe Wt és able thdlepander 421

to reach the cgntracts for, Cient 2, .a i) i v i eto
the. 151 deings TFoiooph Jgti pacess PP tit 4n Rl Td SbEIRAAR S, |
difficul tgfarcdultPbdisfost@bpeasslididg 6f tHehartagfoldee bsd chodinig prentdesd!
prevents sinultaneous view ngi and mani pul ati on of all of the contracfs. 15
Si mi | ar| yThe fiser feouldsadd newHekleroto/thevscaps. afremene doklersathat WsrGBIRVIYSIN t he
year 2001é the wuser will have to navigate and renavigate to the fol ders
412, 422.%95% 432, respectively. :

One group of users for which virtual folders will provide particular utility is

20 knowledge workers. Virtual folders allow knowledge workers to easily switch between
viewing documents by file type, project, case number, author, etc. Since knowledge
workers each tend to have a different method for organizing documents, virtual folders
can be used to accommodate these different preferences.

FIGURE 5 is a tree diagram of a folder structure in accordance with a physical

25  folder arrangement on a hard drive. This physical folder arrangement is based on the
traditional implementation of folders, which may be based on NTFS or other existing file
systems. ~Such folders are referred to as physical folders because their structuring is
based on the actual physical underlying file system structure on the disk. As will be
described in more detail below, this is in contrast to virtual folders, which create location-

30 - independent views that allow users to manipulate files and folders in ways that are similar
to those currently used for manipulating physical folders.

As illustrated in FIGURE 5, a folder 400 is a "my documents" folder. At a first
level, the folder 400 includes folders 410, 420, and 430, corresponding to Clients 1, 2,
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As will be described in nore detail below, the virtual folders of the
present invention provide an inproved file systemstructure. FIGJRE 6 is a
tree di agverrefosassvi rt ual fol der structure. As will be aesarsedediizns 20
nore detail below, virtual folders create |ocation-independent views that
all ow users to manipulate their files and folders in convenient ways. As
shown in FIGURE 6, the virtual folders are represented as stacks. A

virtual f r 1§ an:" ' T fd r vj rtual
ol dor. 508 Earearvdy P b Bl 38! 05y Blacrel b B0 chifmid |
clients, fobddrdatt421,and 43darespectbeBstwhied yachAsormdshond e descortiaed fon thwor e 25
detail below, this structyre allows a yser access files according to a
desi red piieis glient. F‘ﬁé@Rgmfl feé’e]a W@@l%dﬁ?‘ﬁg‘%o%ﬁ%‘fuvh@lvi@flu I eopigis a
structur ey, WU Badg L&t Tolalo! to TG Yd al L 510
further i r?g eﬁggs’ Vi ?%a%gggg(ﬁ%@éﬁ%agﬁg 513%)@{5%0% ?gﬁ%dsdgon tft?o%fd

cont r &t sleseld eydaof theeopdecs 41g1421, hnd 68 hetsonwomtisns ahelder #Eht 4235 taad K438
virtual folder, 310 is further. fil hi%red contracts and year. The process

for deterPRycEocashrerResPopdioe i theeane®%r e contained in each of the

virtual folderg yil be Qﬁ?l@@ﬁféﬂi 08 a i RmbEP 0f Weladles 2BSpAWentEd WREukriwha tree
di agram of the virtual Tfolder structure of FIGURE 7, wherein at a third

| evel , thwishes taundvigasé dephysital fotder dile stractyiersuglalas fleat ddwstetegl indlIGIRE 5.
corresponds to a. -16, WO 2004/.097680 PCTL 1JS2003/015294 r...Ln other

wor de. Tt nESt Reie § B R PR P SR 81109 SOpapsth afatr b Pl Aoy
year .10 WiploBuédde theiusbidll filth dedd ®tdaidaty 18 thofolddrel 1Vito twik Wikl helcenfeddds 511,
and 513 have been structured according to clients, contracts, and year, it

will be afsr@isntl.candithen wilhdave tor weasvigsipitelthesfolder 4l foreagh ike canfagistior | ng

sequences . . will Db serib I (J i

refer encecglgnt%? %&gﬂgggaﬂ %’f)ﬁé% gglg%vg%at If%g%le ?lgg{‘?n%d@% ﬁi%%on\%a?t? llljgr},h\f{\é&ttgér
struct ur eThis dridakef, miesri€idifficalt for SRCENRE tb @edss dllnef ther EdnddactkOhistEin 520
has been further filtered into virtual folders 521 anpd 522, correspondi ng

to client&engrd pexents Aimyltangopy viewelg apthemenipulghipnf of @y ofothe heentragtsy t her

cont rit SEEEbGIEY ha Blshets Ben ot 88 TRRAL Bher SR 2008 dbs.c e

i |1 ustr at asek kéll fhaex tdhavigate and rédi@igate fouthb foldede 25427, eumnd 430, mespetivelgt ds,

in avirtual folder system a user is able to avigate the virtual folders
accor di ngAs villes é@an%@r BB é?taa&effw&b%alw B‘@kdﬁg ofgbsaerent MyinkeR

| ocat i 0“‘91%@%%’1&1p¥3v%&§11@§ys?en@§t¥1§&&1@! file structure such as that

FIGURE 6 is a tree diagram of a virtual folder structure. As will be described iﬁ
20  more detail below, virtual folders create location-independent views that allow users to
| manipulate their files and folders in convenient ways. | As shown in FIGURE 6, the
virtual folders are represented as stacks. A virtual folder 500 is an "all items" folder. At
a first level, the virtual folder 500 contains virtual folders 510, 520, and 530,
corresponding to clients, contracts, and year, respectively. As will be described in more

25  detail below, this structure allows a user to access files according to a desired parameter.
FIGURE 7 is a tree diagram of the virtual folder structure of FIGURE 6, wherein
at a second level, the virtual folder 510 further includes virtual folders 511 and 512,
which correspond to contracts and year, respectively. In other words, the clients stack of
virtual folder 510 is further filtered by contracts and year. The process for determining
30  which files and items are contained in each of the virtual folders will be described in

more detail below.

FIGURE 8 is a tree diagram of the virtual folder structure of FIGURE 7, wherein
at a third level, the virtual folder 511 contains a virtual folder 513, which corresponds to a
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illustrated in FIGURE 5. 15 FIGURE 10 is a diagramillustrative of a screen
di spl ay 600 showi ng the stacks of a docunent library. As noted above,

st acks cawmoheowumessot o represent a type of virtual fol decT/ussomsioli32ebe
described in nore detail below, the screen display 600 includes quick |ink
el ements 610-613, filter elenments 620-626, activity 'elenents 630-633,
information and control elenents 640-645, and virtual folder stacks

651- 655. T REeRt |59 I %ﬁg&r i nk
610, on g%lr hﬁ&%%ﬂ&qg&cﬁd 1 nk Sgdflfr&a ! éﬁ@g?;élv\lo% |f(i:1k cllgt”y%%% and
a sel ecti &ﬁulfeoﬂledﬂgpala&idwg straciiet foprthé viptiag kfoldersisl 06 531, Asd il 3 |happe been

d bed d k |i,nk
por f or m dEEIPEEE RETYRE (R AGeTEr coNEgs iaicah of i B 2RPaReR sy b
provided Byddriel&y FoCstherRACHERE sBilickes tb 'Uééur”ﬁé’wﬂ?b@ HeRtiedd anghoRAYR by a

user. 25 The filter elenents include a lter by" indicator 620 an entry
bl ank %21belawwigh redererce th FIGURER. 622, a "year" sel ector 623, a "pick an

aut hor" sel ect 0@ 'hick a ¢ ory" . ec 5

filters" sel ec?g)(}j@%%g B fe=e lflgr?@r(%fo@gv}rﬁlﬁijg%r&é‘ 8%’]?@?%@& HEIS’FGH?O t he
fact thatattdisedohé i@veheth®wiraan fdiger520thak Gebi filrtHer trodi intd drtub @S 521
itens. The entry blank 621 provides an area in which a user can t

desi red n&W $3.toFrespndingqio clisats and year-eAtiandniddewsl. Brovignaldotdsr égﬂﬁéﬁ? to
E/ihr6t Lgft f%{?%e? 2%%1?‘?{1 gér(ris{bggﬁwgt%]‘feﬁ{l{ier e Qgrr? gﬁélg Z‘%lt gdsge%rea?ﬁ? f'én aStl ck
an autthor bet&eémdboargﬁﬁﬁat@hhlosnﬁmammﬁFK}URE$ Bemdacm;ﬁﬂillmgtrite tlge ﬂ@ﬁbili&y c
e, eI, O B e 1
e 1 e e ik Lo, ok kb PR A
sel ect or &3@ndémocdn et jdcatlmeﬁqmderﬁ G8Ws aofda @B sicalnfileastiwamire suchiasi thaes”

sel ect or described in nore 5 detail below, the activities
that are §€§§@£$E§%*%§£€é for generally de5|rable functions, or may nore
specifg cal ly bFI(@'ﬂJRECl‘l)qgathag?&ﬁ 'ﬂlﬂsglaﬁﬁ cﬁéplé?h@oq éﬁ&%ﬁée the! shdci@br

Isp aye anpl e

folders that are currently belng For e "“create a new
cat egor y"a detwotmdrliBa§. cAnnoted abeiecttaits layn theaisad ¢ répreseneattgpenof gistual

et vi 1y EHEo AR kSR asRRbeEs e BlaiTerlevs federee e o BrhdS wito (ne
type of fphidelenedis 61081, it ei’é'n?en@s%ﬂﬂ% Sdéhaﬁ‘élenféﬁ'fs 6302633, GnfokRgH Y esent

display is of a document library, for which activity" sélectors 631
and 632 nanyd ¢smtrol elements 640-645, and virtual folder stacks 651 655.

20 The quick link elements include an "all categories" quick link 610, on "all
authors" quick link 611, a "January work" ‘quick link 612, and a selection for displaying
additional quick links 613. As will be described in more detail below, quick links can be
selected by a user to perform desired navigations of the virtual folders. Quick links may
be provided by the system, and some quick links may be created and saved by éuser.

25 The filter elements include a "filter by" indicator 620, an entry blank 621, a "by
date" iﬁdicator 622, a "year" selector 623, a "pick an author" selector 624, a "pick a
category" selector 625, and a "more filters" selector 626. The "filter by" indicator 620
directs a user to the fact that the items below can be used to filter the virtual folders or
items. The entry blank 621 provides an area in which a user can type a desired new filter

30 term. The "by date" indicator 622 directs a user to the fact that by selecting a date from
the "year" selector 623, the virtual folders or items can be filtered by the selected year.

The "pick an author" selector 624 allows a user to filter according to a specific author.
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directed to activities specifically tailored for docunents, such as editing
or creating attachnments. If the present |ibrary had been a photo library,
t he "actiwot2g64/medsect or 631 and 632 coul d be for activiPCras2epecizbi cal |y
directed to photos, such as form ng photo 15 al bunms or sharing photos with
ot her users. The infornmation and control elenments include information |ines
640 and 641, a control line 642, a backspace control 643, and information

| i nes 644.and: 645, . The , i.nfor ' | ' ' tion
as to thTRuP IR ARy et B b b AR S AP oRle B PYACE AT
present epharploge filthe" kdlé@onGo DidwsianseBibulling aiditemat fikidrs 20 thehdisday.r ent
navigation is to a document |jbrary, while the inforpation Ié'%(ge;, 641

i ndi cates t hélheorctivity iglegtoss malndgat | Brate SHAN GefceMat SelReronBtmBREY I br ary
i's withi r 396 n | cid 2 i AR, f

st andar d@gfgﬁ@ o‘?% anc? ?h%@%a%@%pa%ggﬂe uﬁl%cé‘&%é%é étclpblr mgiéeusgrér to%%%%k up
t hr ough aletwdVbedaw the acflVides thhoaraprdsomted impy W@Afr gpnapsliyddssimabledngins, or

i nf ti bout th t ent f the. t ' ti o t 2 t
el o TR SRoFHD Bei e cisa.4o PrIaTiEES BETHAr e aps kv P HeRdh R on
t ake up &Qﬁg‘%@tliyrbeﬁﬁ%crlﬁ 13RS 12 kRBpHOMEMERAL d B Edtegdi® sd1Bdter 6Bt éon | i ne

645 is aval e’'to ovide additional information, such as additional
i nf or mat itersekbedbyahé e td bratteianewalatagosdwhitheviltheakpressitadry aieew feel.

library include an, "ABC Corp." stack,651 "backups tack” 652.

"busi ness pl‘ar{gs' ngfede ‘%’%Bfﬂ%aﬁctWWZseESfoﬁs 6?1staﬁgk&é5£ﬂaya T he-aa _r'?ﬁ‘?d}%%%nﬁg 30
repors” el 18R typh6r MIIREbSitas thaparefbeRRtdisilbyddh Fos bRglisle] theipeatat how
many itens are in each stack. For exanple, the "ABC Corg." stack 651 is
shown t o dispyuibeofBr doemsent librasy.tfor avhighuthiseactiity'tselestost 03 hand 63 ayeds up

soorh it " di catod i . ome |1 neafdd. i
descr bodi g tifites, el iyt Far dPalhal il 4s0 g prligeihee
2004/ 097 68Q RS2 83/ HréfaD fibrabp KaSBediSa Photo Higdryihe Mactiaity'eelediod 63ded by

a user to select a desired item The selection of the "ABC Corp." stack
651 yi el dinda632 equldrbet fos actiwities epecifirally clirceted QsPhgios speh aedmiBg #bolge ow
wth respect to FlIGURE 11 F Is a diagramillustrative of a screen
di spllay s W%&r?ﬁgngP}e‘érté’s?‘E‘]h%%“%&&ABc Corp." stack 651 of FIGURE 10. It
shoul d be not ethd habroidini difdosomabl eRmehieinckhd® infandatiohl lineve4i0naidcéd le 4 hat

t he present navigation is show ng the "AB%%rp."_ stack. The "ABC Corp."
st ack 651congok hinge4eo ai backsnage soael ifen a8 Qr‘?@ﬁf’nclg’reﬁéé%cﬂﬁl&iﬁ -t ot e

document S diratibf HABE bhs Bhe 641 "HRohill HBRhARS bd AP 1R ufA HERRANGH BY ke

i ndi cat es' )
virtual folders or items. In the present example, the information line 640 indicates that

20 the current navigation is to a document library, while the information line 641 indicates
the more complete navigation, showing that the document library is within the storage
area. The control line 642 provides a number of standard controls, and the backspace
button 643 allows a user to back up through a navigation. The .information line 644
provides numerical information about the contents of the present navigation. In the

25  present example, the information line 644 indicates that there are 41 items which take up
100 MB in the stacks of the document library. The information line 645 is available to
provide additional information, such as additional information about a file that is selected.

The stacks of the document library include an "ABC Corp." stack 651, a "backups
stack" 652, a "business plans" stack 653, an "XYZ Corp." stack 654, and a "marketing

30 reports" stack 655. The numbers on top of each of the stacks indicate how many items
are in each stack. For example, the "ABC Corp." stack 651 is shown to include 8 items.
The total number of items of the stacks adds up to the number of items indicated in the

information line 644, which as described above is 41 in the present example. A selection
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there are 8 itens which take up 20 MB of nmenory. Docunments of FIGURE 11 may
be 10 further arranged into stacks within the ABC Corp. stack. In other

wor ds, wiwbiznodrdeessovi rt ual fol der represented by the ABECTarSpoo3dizek 651,
additional virtual folders nay be organized to hold the docunents, as wll
be described below with respect to FIGURES 12-16. FIGURE 12 is a diagram
illustrative of a screen display in which a stacking 15 function is

sel ect ed, f of,t.he do nts of, Fl . S 0L ser
7S abi o PoY BBiF PSR B G Y bl iaR LB FHRE T sclbfiokS
"view'  sehRCWETCEHEL! stack b yialdge viewoobthbyitms elf deit btack, 76 2ill he 'dsscaibled "

selection 763, a "refresh" selection 764, an "open containing folders"
sel ect | ohelpgsyith respegt'to FEFURE Idn 766, a "copy" selection 767, an "undo"

sel ection 768%%}(}&%% 'issae{%%%n' Oiglug@a%ive d@ﬁegr(ﬁg?é}t §R¥ving bheSi@drBE il OB 770.

The sel ection 1SS e aroun dcks" selection 763.
FI GURE 13ABE @ofh.'aghci6s 1l 6fUSGURE V& Tfshauld dreamtediihgptha ynformatrinclineg 648t ack

by author" paraneter is, selected for. the .stacking fuy ion qf F E 12.
A2 shoun an 61 FnaoResiede thel BesPryaat TV e ISR 1S REM RLER o GLaliPe S dis
st acki ng nggzs %7? nThey §§1afsk%1{zlﬁwf;l%2 E&&édé BoeRedB 75 W58 Ackrespphdiag t681, a

"stack by category" option 7 "stack by author” option 783, and a
"stack byloauries 1-Qpespentivad. Theeindehmetion dindmid SBréspondingyringisatse thatound

he k b hor " i on 783.. El GURE 14 i di j ' f
Sereen aitsese 4e B HORRECR P AuMEr o Brepie DewAbRTREEICURIIL AR IR ©f 2
aut NGk - AgHEOMLNLBd Eﬁt@tﬁ'%fck%%ﬂﬁﬁ%ﬁ&%g@ CapdstaO2 16 Wiki@swends, tvithautheor s

y

Bob and Lisa, respectively. As indicated by the nunbers on top of 30 each
of the stvaths foldherdpodsested bl tHO ABChEPrnd stack @1, addion follfgffim@é{b?tack

792 includes five jt . The item 758 (re My doey! ):di d
not have Oéﬁané%ﬁdhé‘i’,i“ﬂagg‘eségf?n?ﬁf’ FﬁcWﬁggbae |£r168§rh%%dagfltﬁgvr " lstzr}lg3 'ecl?_htg
stacks 79y P21l | ustrate that stacks may be organized at nultiple

|l evel s, such as within the "ABC Corp." stack 651. Thus, -19 WO 2004/097680
PCTI US2003/ 013IGAURE A2 isia diagtant olepsietverey decteet disglat “’nﬂ%ﬁhp? STCEg s

< wilohi riOERTURReIRarR o4 Bt a9 ARGt OT T LEoAs R ERI IQUREARIE adeit ©F

screen digplsy thNpii§h adfinstias kdky760¢ atgo fiytictiont baxr760s irfdudekea "yave’ct ed

for restacking the files of Fl GURE 14. shown i

sel ect | orselrokiosB6 1 ,sana fastange d¢nas byt é@lﬁcﬁﬁ?lszﬁ%’ @g’@F%?ES"oiSﬁk?ig% 15%7%‘%@1"
selection 764, an "open containing folders" selection 765, a "cut" selection 766, a "copy"
“selection 767, an "undo". selection 768, a "new" selection 769, and a "properties"

20  selection 770. The selection box SB is shown to be around the "stacks" selection 763.
FIGURE 13 is a diagram illustrative of a screen display in which a "stack by
author" parameter is selected for the stacking function of FIGURE 12. As shown in
FIGURE 13, a box 780 is displayed which presents various stacking options. The
stacking options include an "unstack" option 781, a "stack by category" option 782, a
25 "stack by author" option 783, and a "stack by a user" option 784. The selection box SB is

shown to be around the "stack by author" option 783.

FIGURE 14 is a diagram illustrative of a screen display in which the files of
FIGURE 13 have been stacked by author. As shown in FIGURE 14, stacks 791 and 792
correspond to authors Bob and Lisa, respectively. As indicated by the numbers on top of
30 each of the stacks, the Bob stack 791 includes two items, while the Lisa stack 792
includes five items. The item 758 (corresponding to document 8) did not have an author,
and so is not included in an "author" stack. The stacks 791 and 792 illustrate that stacks

may be organized at multiple levels, such as within the "ABC Corp." stack 651. Thus,
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sone of the itens are already stacked in the stacks 791 and 792, the
selection of the "stack by category” option 782 wll restack the itens, as
wi |l be dwecniwdssin nmore detail below with reference PoTRISGURMA1284 FI GURE
16 is a diagramillustrative of a screen display in which the files of 10
FIGURE 14 are restacked by category. As shown in FI GURE 16, the stacks 793
and 794 correspond to the "XYZ Corp." and "marketing reports" categories,

respectively. Th itenms . 751 angd 752.. p [ C apd 2,
wer e not\{ ei’ftb‘ﬁla]?’&?rﬁ H}ayabﬁﬁﬂg%‘ﬂ? g@ﬁ??&%g%g%ﬂe%%%%g? h%gag?%z E%]?Ef al |

i nto any vafhid iR "AETE ot /86K 65 1Skisick & withiGUREddcinient Hbdiyagr am i | | ustrati ve
of a screen di Sé| ay in which a quick link for 15 physij caLﬂ,&Lol Qeré%'bas

sel ected. The FSE€D& 1is poiessmni Husiiivg afor serest GipRtyt WeWaier 2 £ Jptre Py
quick link 616, Wk i ' r ' | t to
FI GURE 1§?,teg?r|¥e Oﬁg?li! 1% %‘lngerr %fe%ge{% %Egﬁs?d%}gﬁgfge %(rfég\a/(%ﬂc}ggﬁflﬁv %VIWEA?QC%I???\“S%EO a.
vi ew of phgBiREAlS, tht delestionFddESIE id Brouad dhelI'sigpkaly catbgrayt aplioe733. 8inser een

di spl ay showi ng physical folders. The physical fol th
G spl sy shot 10, Bye oo ol ot s oThe BeLeab, Lol depe el S Shun
vor ds. 1 gt BBaER0 AoBRch Y Bliftrhek B, 2 it %2 Rlorte@ilbiold dakg al so

contained In c n-physi c ers in the system These are shown in
FI GURE 1&chev withbyfefoncetoeiH'RE dbder 851 that is | ocated on the present

conputer, a " kt op” .fol der 852 that is.|ocated,.on the present ter,
a "Foo" fol derF%Mﬁ%tls Astagigny tr%hvet%fear?ﬁ?eﬁnadr‘?ﬁ%y g “Rlé&‘ %t? Elﬁ’?g}s%u
fol dafy 854GfIat 14 Srel RGELEGH 1Y aReSHT V&S shodh IRTFIGEIRIE1 6lahe Rabiwe/93f pldder 855

that i's I'ocated on an external drive, a "My Docunents” folder 856 that is
| ocat ed aorasptifian theFiZ Cormhdnd "mBdeiing peparts’ dateges e, traweciively.oddeed on

th : h in FI 18 ' | . SW f th
Tt el PR STy int 2 oEsdine el cagietend § 3R g h Bt BRigtas R g
r epr esent kjRRaatdso@eiEnd &hus i Sot 30 i bAYST Bie VAR chitOgdrpGakks. bet ween

virtual file representations and physical file representations, dep?ndi ng
on which is dEEGURE fd1is adingrane Hlustraive ofphecrermr digplaiin Whichd GHek ligk 1qthe

physi cal fol.der 51-857 al.so. il l,ustrat t ' | file
syst é& nd%hysﬁg égﬁﬁﬁ ’is\?glﬁ?e%-r ig%l ,“Q‘el%élovr\lli 0?{ St)é;% élég’?lltgggalfbr@ ?ngltrlé;edéi\e/{;oge bel ow.
-20 VO 2004408116816 PEEIWHAQ06:45:8% mble@IRE] blloivswith fréspectdtb JJGARE 18,
illustrative of a routine 880 by which a user can directl igul ate
virtual fthe Sal fldess’ quick linke6 Heprovidpetori SWiking @erasw Ogéhbb%?,air?fﬁé IS

FIGURE 18 is a diagram illustrative of a screen display showing physical folders.
The physidal folders that are shown contain the files of the virtual folder stacks of
20 FIGURE 17. In other words, the items contained within the stacks 651-655 of
FIGURE 17 are also contained in certain physical folders in the system. These are shown
in FIGURE 18 as a "My Documents" folder 851 that is located on the present computer, a
"Desktop" folder 852 that is located on the present computer, a "Foo" folder 853 that is
located on the hard drive C:, a "My Files" folder 854 that is located on a server, an
25  "External Drive" folder 855 that is located on an external drive, a "My Documents"
folder 856 that is located on another computer, and a "Desktop" folder 857 that is located

on another computer.
As shown in FIGURE 18, a user is able to switch from the virtual files
representation of FIGURE 17 to the physical file representation of FIGURE 18. This
30 allows a user to toggle between virtual file representations and physical file
representations, depending on which is desired for a current task. The different locations
of the physical folders 851-857 also illustrate that the scope of the virtual file system may

be relatively broad, as will be described in more detail below.
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mechani sns that are provided for manipulating the virtual folders are
simlar to those that are currently used for mani pul ating regul ar fol ders
(e.g., clwokbogagsd dr aggi ng, copying, 5 pasting, etc.)Pchasstemms20a Fl GURE
19, at a block 882, the system provides defined actions that the user can
performfor direct manipulation of the virtual folders that are

represent ed as display objects. At a block 884, the user perforns a defined

action. chCl and
dr aggi ng a vi ﬁﬁ@ﬁﬁﬁ&%@' Slagl% elugﬁ%%\%‘lt éfn %@eﬁgﬁfer Vit :‘Jla%f d%gl der .
At - a bl OGHre8BH mdniyulate riitiaal fd»dleﬁier AneiNrbe Uesceibed dntmorr detaihrticfuvy,athed as
directed by the action perfornmed by the usermﬂ’{%RE 20 IS, a dlé@% ggl

i | | ust r atéehagsma theg preariovided farymampuwipingfhe v dqrs axgsat afstP # has
been addeg. g, e BLARESLpE g%[gfeggﬁx@aasggg { CFORRE 28 AFdsofB codaRe,f OF Med

by a user crea?nlaﬁ A hew cat on it |ﬁ”

cr eat 50N, pasfidpe e Msﬂlo%aﬁlt FEGORE 1656t wdlidak 8:8@ elmt)systan@rbradﬁ d@h@dl t ens.
In the errbodl nment 15 of FI GURE 2 wo itens, have en.a he West
Coast st &ckomsat tga st c3b ger %qm eﬁb nfaPB?’r%at’tOB Oib& aéxﬁruqqul[ til%%rte
particul ‘% Ileg Elatd %ncﬂsﬁh% %81' cctPAAf y bﬁfck%@ﬁj @ddistd ﬁégﬁimscaaéﬁ%ﬂla%ﬁoﬁ .0 Alshe

cat egory a for t tem such as adding the category "Wst Coast"
to two i trmtmi eé:evwame@&mplemfttllne reighblt areser chékimg @mﬂg@ng'ﬁmlﬁuaé rf@IééIs’@

illustrates that the cate dat mthat
is a typeoBy IKJcmEtoe ﬁpg tVW“aFﬁOlg?rheﬁ gg?f% 82{3 910 gqlg 1rh?ms vpe
does jpot J&ﬁiéﬁtsaa?é/niaﬂ%ﬂa@é& as AR Dy tﬁé‘Qctm‘ﬁ%rf@ﬁn@éﬁy ﬁﬂ&q@elan arbitrary val ue
by the user. For ex the categ oré@ property" can have any val ue

wher eas t he " dICRIRE 2priopedingraghdlustatbe ethe serge disblay iewhbish. a ngwwMept be

descri bed_ i n nore el er I al so
be cli cke%oa%ﬁacliﬁ%@é&e? Sg\%c@ﬁ#%&tae]f ?ﬁe@tﬁﬁg%ﬁ %ﬁa?lﬁsRl%V gs’ltt%datsﬁé%t ast

st ack . 656g4d farpbd 6§ a%&ecrgartufg@n&ﬁﬁzﬁgglﬁy 9% "West Ogust.t eUporaiteinitid] @f@tional | y
updated to include "West Coast”). In this regard, FIGJRE 20 shows that the

sel ect i onthbogwSBest Caastoringk ¢ 3ewmBd besmpty gehbavessTo ites. PR disasabedmerlor i ts

t 1
i spi By 1 AFHLBEE oot fosfa e AR ol o Qe RePBRTH]
the ABC Gpidm eetn@% H5Ack & tohele¥es partid@ahas] ast eidler G@lifyl or aaltlhsdmtmakis as

shown in Fl the user selected the ABC Corp. stack 651, an hen as
shown in ¢ata@oREs mthmeategw matedelnifok &ee Hea GP%@%@ fing the1cgtagoRy WSt opi ed

o the Vest, Copst AR 858G TS i AE MESlufoRSh: SIGPRESR Wihe Brockad two

items in 'S "now shown t0 i nc e ten itens, 1ncluding
the  -21 jllustrates that the category data is a metadata property for an item that is a type of ad-hoc

20  property. In other words, a property of this type does not have any implicit meaning, and
can be assigned an arbitrary value by the user. For example, the category "property” can
have any value whereas the "author" property should be the name of a person. As will be
described in more detail below with reference to FIGURE 21, items may also be clicked
and dragged to be copied from other stacks to the West Coast stack 656 (in which case

25  the categories of the items are automatically updated to include "West Coast"). In this
regard, FIGURE 20 shows that the selection box SB is around the ABC Corp. stack 651,
in preparation for its contents being copied.

FIGURE 21 is a diagram illustrative of a screen display in which direct
manipulation is used for copying the files from the ABC Corp. stack 651 to the West

30 Coast stack 656. In other words, as shown in FIGURE 20, the user selected the ABC
Corp. stack 651, and then as shown in FIGURE 21 the user has clicked and dragged the
stack to be copied to the West Coast stack 656. Thus, the West Coast stack 656 which
had two items in FIGURE 20, is now shown to include a total of ten items, including the
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WO 2004/ 097680 PCTI US2003/ 015294 additional eight itenms fromthe ABC Corp.
stack 651. Wen the itens fromthe ABC Corp. stack 651 were copied to the
Vest Coaswosbaele7@®B6, this was acconplished by nodifyi rgTiuseosatgory
descriptions of the eight itenms to also include the "Wst Coast" category
in addition to including the original "ABC Corp." category. This
illustrates one 5 type of direct manipul ation that nmay be perforned.
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di spl ay. values (presented to the user in the user interface as clickable links or drop-down menus). '
20  The user clicks on a filter term in order to filter down the current results set of items on
the display. |
. FIGURE 22 illustrates how filters may be dynamically generated. As shown in
FIGURE 22, at a block 902, the properties (from the metadéta) of the items in a collection
on the present display are reviewed. In a block 904, proposed filter terms are
25  dynamically generated based on common properties of the items. At a block 906, the
proposed filter terms are presented to the user for possible selection for filtering items.
As an example of this process, the system may review the properties of a set of items, and
if the items generally have "Authors" as a property, the filter can provide a list of the
authors to filter by. Then, by clicking on a particular Author, the items that don't have
30  that Author are removed from the set on the display. This filtering process provides the
user with a mechanism for narrowing the set of items on the display.

FIGURE 23 is a flow diagram illustrative of a routine 920 for the system filtering

items based on the selection of a filter term. At a block 922, the user either enters a new
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FIGURE 23 is a flow diagramillustrative of a routine 920 for the system
filtering itens based on the selection of a filter term At a block 922,
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the term"ABC'. Wth regard to the filter term"AB" of FlIGURE 24, the user
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thus iy overr et SR kA e nere afA BT st MR oot
those fi33WIB bememodre then used to filter the itens that are shown on the

the syat em pr BIAGBE 261 5 EehapeRTHIg R 20D soen QBB UBIYIAS o Bove,
under t heFlta’UﬂEtI% have been filtered by the term "ABC". With regard to the filter term "AB"
of FIGURE 24, the user has simply typed the additional letter "C" to make the total filter
20 term "ABC". As shown in FIGURE 25, the information lines 640 and 641 now indicate
that the items on the display are those that contain the term "ABC". The ABC Corp.

stack 651 is still shown to contain eight items, while the Backups stack 652 now contains
only two items. The information line 644 now indicates that there are a total of 10 items
in the stacks on the display, which take up a total of 25 MB of memory. FIGURES 24

25  and 25 thus provide examples of how a user may enter new filter terms, and how those
filter terms are then used to filter the items that are shown on the display.

FIGURE 26 is a diagram illustrative of a screen display in which the system
provided filter term "year 2002" is selected. As noted above, under the by date
indicator 622, the year selections 623 include the years 2000, 2001, or 2002. The

30 selection box SB is shown to be around the year 2002, indicating that the user is selecting
that as the desired filter term.

FIGURE 27 is a diagram illustrative of a screen display in which the filter term
"2002" has been applied. Also shown is the further selection of the "pick a month"
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i ndi cator 622, the year selections 623 include the years 2000, 2001, or
2002. The 30 selection box SBis shown to be around the year 2002,
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FIGURE 27 is a diagramillustrative of a screen display in which the filter
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sel ector "6@®A. The selectlon box SB is shown to be around the nonth of

Januar FI GURE a di raml | ustrative of a en. di erein
t he st)altcks of ¥ SﬁJ g I agfat ‘f"ﬁr‘lﬁgérsclr?qntg @ybﬂp Itv‘fs?g% ﬁ"} I
J anuqlil) p"ﬁ%gntfeﬁ f&pgerli:&ﬁg"& en® fof b &g, t ArBa:0950' Baprovidas v@ﬁBhV\ﬁicluﬂed:ﬂQJRE
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644 20 Hﬁéﬁﬁh@lsoftﬁaﬁﬁ%ere are a tot aI of four items on the display, which
take up a total of 10 of menory "pi ck by day" selector 623B is

pr ovi ded sholIGURE 2958 dibghmt ﬁlus@attWe@f a fsptegie display whergin et agkssfeci fi ¢
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are pr edemte?%hrl b k&ay"25A§ E&ﬁiwrpaﬂFmRElzek&@ @forbytian lines 640amd 641 @ouser
sel ected views of the sets of itens. In on
indicate that the items on the display are those that have been filtered by the term
"January". The Backups stack 652 is now shown to contain two items, while the
Business Plans stack 653 is also shown to contain two items. The information line 644
20 indicates that there are a total of four items on the display, which take up a total of 10 MB
of memory. A "pick by day" selector 623B is provided, should the user wish to further
filter the results to a specific day. |
FIGURE 30 is a flow diagram illustrative of a routine 940 for creatirig a new
quick link. As will be described in more detail below, quick links are predefined links
25  that can be clicked on by a user to create user selected views of the sets of items. In one
embodiment, a quick link may be thought of asla type of pivot. Quick links provide a
mechanism for retrieving a virtual folder. Clicking a quick link can take a user to a
desired folder (in the same way that clicking a "favorites" may take a user to a Web site.
The quick links can be predefined by the system, or can be set by a user. For example,
30 clicking on "all authors" could return a view stacked by authors. Clicking on "all

documents" may return a flat view for all of the documents for all of the storage areas.

Users can also create their own quick links.
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20 Fl GURE 33 i EIGURE 33riamdidgramtifustiatize of a scrsen displayi igpyhigh piwgki livk of | i st

of al], of,the uthors ,of the it f 321 [
1 corts 33 AR O SRt | v 6B PUFIOURE Rz T R AR SR ST
for show gguidehdATE ARkh@H seleb@sh 611ne Grléhexamplbe offudilédtias dhatemightebd ype,

the size, and the location of an item A |ist \
" accessible by quick links include "all authors", "recent documents", "all documents I've

shared", "all documents I've authored", "all documents not authored by me", "desktop”,
and "all types". )

20 FIGURE 33 is a diagram illustrative of a screen display in which a list of all of the
authors of the items of FIGURE32 is presented. As shown in FIGURE 33, an
information line 950 is provided, which indicates columns for showing the name of an
item, the author, the modified date, the type, the size, and the location of an item. A list
of Authors 951-954 are shown, corresponding to Authors 1-4, respectively.

25 FIGURE 34 is a diagram illustrative of a screen display in which "Author 1" has
been selected from the list of FIGURE 33. The Authorl's documents include
documents 951A and 951B, corresponding to documents 1 and 2, respectively. The
document 951A is shown to have been authored by Author 1, was modified on 11 July,
2001, is a Microsoft Excel file, takes up 282 Kb of memory, and was obtained from the

30 location \\serverl\folder2. The document 951B is shown to have been authored by
Author 1, was modified on 22 December, 2002, is a Microsoft Word file, takes up
206 kilobytes of memory, and is physically stored in the location My Documents\folder].
The locations of the documents 951A and 951B also illustrate that the virtual folders of
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of Authors 951-954 are shown, corresponding to Authors 1-4, respectively.
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items from all of the other libraries combined. The information line 644 indicates a total

20 of 275 items, which take up a total of 700 MB of memory. It should be noted that the

documents library 971 is the library that was described above with respect to
FIGURE 10.

FIGURE 37 is a flow diagram illustrative of a routine 990 for defining the scope

of a virtual folder collection. As will be described in more detail below, a virtual folder

25  system is able to represent items from multiple physical locations (e.g., different hard

drives, different computers, different networks locations, etc.) so that to a user, all of the

items are readily accessible. For example, a user can be presented with music files from
multiple physical locations on a single display, and manipulate the files all at once.

-As shown in FIGURE 37, at a block 992, a scope is defined for the physical

30  locations from which items are to be drawn. At a block 994, in response to a query, the

items are drawn from the physical locations as defined in the scope. At a block 996, all

of the items drawn by the query are presented on a single display.
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docunents library 971 is the library that was descri bed above wth respect
to FIGURE 10. FIGURE 37 is a flow diagramillustrative of a routine 990
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present conput BFGURKSY is aploviaaeresn divstipting fiasonbing 19&) fasincluging ngpdile 10
physi cal | ] [ Calih, PR 51&h SRR ' 51 aw. d]
illustrat ?éﬁéggi gglmﬁi %ég o%gggiogloﬁ%rg@?euﬁghng Non- %a%t%d a/il efﬁévltlgir?%gfl%i@rr? ual
f ol derI lcotypmall 3 lydgcaté‘cbilﬁ-ef jﬁlhysidat lﬁt?stlafage.ccmmha@eﬁ rmhfléfﬂe ﬁﬂe#ns \i/’dlﬂ?ﬁ)letﬂ‘ﬁ&gs are
typically |ocated in a physjica ile storage. Ex es of non-fjle_ itens
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query are presented on the display.
FIGURE 40 is a diagram illustrative of a screen display showing various non-file
20 items. As shown in FIGURE 40, the ite;ms have been filtered to those that include
"John". The items are shown to include a contact item 1101, an e-mail item 1102, and
document items 1103 and 1104. The contact item 1101 and e-mail item 1102 are non-file
items. The present system allows such non-file items to be included with regular file
items, such that they can be organized and manipulated as desired by a user. As was
25  described above with respect to FIGURE 2, such non-file items may be contained entirely
within the relational database 230, which otherwise includes information about the
properties of files.
While the preferred embodiment of the invention has been illustrated and
described, it will be appreciated that various changes can be made therein without

30  departing from the spirit and scope of the invention.
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FIGURE 40 is a diagramillustrative of a screen display show ng various
non-file 20 itenms. As shown in FIGURE 40, the itens have been filtered to
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fromthe héd ’ﬂqsfﬁ ope of the invention. -27 WO 2004/ 097680
PCT/ Uszoﬁ%l%%%% % enbodi ments of the invention in which an excl usive
property or prdefinirege scape afl the rphgisicalemdmbiyn bgatiensf pdmowsich dtenisnarg tedeput er

system hayin di splay, .a method for displaying ite he t hod
conpri si ?@?W%éﬁ? ATHRG © X’QE‘E‘BE pr???ggf)%%‘ftgﬁlf“&??ﬁﬁbw aﬁ@g{ ?Wn%g%rpmm%i ch
itens arqpifiofe drawn, the scope conprising the present conputer menory
and at | east one other physical |ocation; receiving a query, and in
response to thecquingy quirawinddn respamsefte dhe gheryplipwingitems soa therphyaisal

defi ned iln tthe scg 2 an%ﬁpresent%ng the itens drawn fromthe query in a
vi ew on t'REYEPSpT %fegm e°HEYABY of A aim 1, wherein the at |east one
ot her physi calpb@aahi @ itefns @AOL AOM GeREyEh a view dhehadisplad of Caim 1,
wherein the at | east one other physical location is a location on the
network. 4. The nethod of Claim.1, wherein the at |east one, ot her physical
location is ah extErmaethed of &dpimdbvyhegeinghe atrjgasteph glenphYsicy [ACcetionier ei n
t he queryan%ﬁl%yic&ggut&earchi ng for specific netadata properties of the
itemns. )

3. The method of Claim 1, wherein the at least one other physical location is

a location on the network.

4. The method of Claim 1, wherein the at least one other physical location is

an external storage device.

5. The method of Claim 1, wherein the query requires searching for specific

metadata properties of the items.

6. The method of Claim 1, wherein the plurality of items drawn from the

query are presented in the view on the display in the form of one or more virtual folders.

7. The method of Claim 1, wherein the view on the display can be switched
to a physical folder view which indicates the physical locations where the items are

physically stored.

8. The method of Claim 1, wherein the items drawn from the query include

both file items and non-file items.

9. The method of Claim 8, wherein the non-file items comprise at least one

of contacts or e-mails.
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6. The nmethod of Caim1l, wherein the plurality of items drawn fromthe
query are presented in the view on the display in the formof one or nore
virtual fwbdadess97686. The met hod of C aim 1, wherein theprerasaaotizes di spl ay
can be switched to a physical folder view which indicates the physical

| ocations where the itens are physically stored. 8. The nethod of Caim1l,
wherein the itens drawn fromthe query include both file itens and

non-file items ;9. Ih 4 8, i 3 [ i

Compr i se at 1okt oot BPERRaRNE A hIREY Collgh{ReBRli bl Saf S
PCT/ US200ff @ihpl2Aventidda méstlaainfor dieplaymgditahis enmatsplay, hhn/imtjpod comprising:
conput er - execu l.e conponents for | enen t ho or displ ayl ng
itens on a di s‘}sﬂafbﬁl;}ng PW@OPFEP & EIB’I%’F CRYTY H%%Pﬂ? %‘é a‘t%

physi cal gBOR! #elso do L%[QH& BRSGH cb gm%r ﬁfeﬁl&ym@&m 18489 oﬁlaeptg@&ap

conprising the prese nmenory and at |east one other physical
| ocat i on; locanmi; vi ng a query and in response to the query, dravm ng itens

fromthe physical. .l ocation defi ne n the and ent.i n he
|t O ann {1 GRFFIE G R R RO PREUS Brapte 180 e A Hydtal

C ai m 10, 10Me5R1a8 dbfifedih the€@dbe;aM8 Ot her physical location conprises at

| east one of a different conputer, a location on a network, and an external

storage devi cepresentingiiee iernhduvofiraon dierquen; inghdewion thhdisglasr y requi r es
searching for specific rret adata properties of the itens. 13. The nethod of

Gt m 10, wher g1 arpl wAdL 3r Chirh 6, LSUR, O3 18LEonPLESEHRI.I s, Vi v

on the displ ay

14. The ngd okt (Fas dReldl a WifRFGI BompeteyiElocation e adiesidrRyarkiun beesid t ched
to a physical folder view which indicates the physical |ocations where the
itens arestorgedevice.15. The nethod of C aim 10, wherein the itens drawn from
the query include both file itens and non-file itens.

12.  The method of Claim 10, wherein the query requires searching for specific

metadata properties of the items.

13. The method of Claim 10, wherein a plurality of the items that are
presented in the view on the display are presented in the form of one or more virtual
folders.

14.  The method of Claim 10, wherein the view on the display can be switched
to a physical folder view which indicates the physical locations where the items are

stored.

15.  The method of Claim 10, wherein the items drawn from the query include

both file items and non-file items.

16. A system for displaying items, the system comprising:

means for defining a scope of physical memory locations from which items are to
be drawn, the scope comprising the present computer memory and at least one other
physical location;

means for drawing items from the physical locations as defined in the scope in
response to a query; and

means for presenting the items drawn from the query in a view on a display.
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16. A systemfor displaying itens, the system conprising: neans for
defining a scope of physical nenory locations fromwhich itens are to be
drawn, thwoxeopm7eonpri sing the present conputer nenoryPpamasato3loexzsd one
ot her physical location; neans for drawing itens fromthe physical

| ocations as defined in the scope in response to a query; and neans for
presenting the itenms drawn fromthe query in a view on a display -29 WO

2004/ 097680 PCJ4US2§43/ 9 e edghg;‘
conpri sing nreanz fo?ﬁs Sggé 8¢ (?izmn-fgpem gg?a pr oper |es o% Oﬁe

itens. 185pe‘6tf'£cm§ftada$arpnipeﬁiealoﬁ1:hbﬁten‘fsurther conprising neans for providing .
virtual folders that represent a plurality of the itens in the view on the

di splay. 19. Thg sy Caim1l t her ri si ng neans. f.or chi ng
to a physical f11§0| i}’e\W%M{%’flﬁéi E’E{h@% C?W?Bﬂg‘ﬁ ng’bB’EQtVi VWHJé‘ﬁe t he
i tens arefgiqs et repPesedieplads mtﬁéu@namhé%%ﬁmmﬁwﬂ sing neans for
including both file itens an nonfl eitens in the itens that are drawn

fromthe query. 21. In a conputer, stemwith a_display and a nenory for
storing items, 1% mébacystesy Ofé]é#l tirhen pempiising mesns fos switckivgpei &i ng:

provi di ng p sgc%ﬁ ?&@&Q/lé\p%ﬂ 1&18%’3’(6? e g)hgglc%lﬁééa%ohé SiBre 9 1tcf?r|8|s & ' Od%%r to be

sear ched query; TecelVving I'n" T esponseé
drawi ng both non file itens and flle itens that match the query; and

presenting bot B0t he Thesydtérh @f iGiins 1@ rdrtfidr| cemipiising méis fominchudidpebahély on
the display. Jrethod of Caim?2l, wherein the non-file itens

i ncl ude c&ﬁ‘%&é‘?‘imn‘gg iteppsgn s Hems @Pt@eéfarwl?go%%ﬂ‘é‘?rﬁ- the non-file itens
include e-mails. 24. The nethod of Caim?2l,. wherein a rel ati onal database

is provided thaj 'ﬂPE‘b@ﬁ?pu&%'s?EtEﬁdwitﬂfao&E‘ﬁi d% QR4 a‘bauﬁmw k& ét&‘?r@ﬁexﬁ? The

net hod of C aim 24, wherein thé rel ational t abase hol’ds one or
non-file meémdfomeptmcrrtmgrth«: rtemf tosa used,. cofipeisimgt hod of d ai m 21, V\/nerel n the

Items that ar epI‘SO%IC{II’lg a%ag%ase%at%l%v% both non-file items and file items to be searched

by a query;
receiving a query, and in response to the query drawing both non-file items and
file items that match the query; and
 presenting both the non-file items and file items that match the query on the
display.

22. The method of Claim 21, wherein the non-file items include contacts.
23. The method of Claim 21, wherein the non-file items include e-mails.

24.  The method of Claim 21, wherein a relational database is provided that

includes selected information about file items.

25. The method of Claim 24, wherein the relational database holds one or “

more non-file items in their entireties.

26.  The method of Claim 21, wherein the items that are searched by the query

are stored in different physical locations.

27.  The method of Claim 26, wherein the different physical locations
comprise a present computer and at least one of a different computer, a location on a

network, and an external storage device.
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are stored in different physical |ocations. 27. The nethod of C ai m 26,
wherein the different physical |ocations conprise a present conputer and
at | east woeoofosassdi f f erent conputer, a |ocation on a ReTMS203/0832d4 an
external storage device. -30 WO 2004/ 097680 PCT/ US2003/015294 28. The
met hod of Claim 21, wherein a plurality. of the itens that match the query
are presented on the display in the formof one or nore virtual folders.

29. The net hod,gf c;[% Redtod wbe[agmrmt Q&epée?ﬁng%lggﬁffoflih%%%s i ng{cgl the

conprise both non-file itens and fife | uter-rea
medi um havieny acopresenéad-axthe disalilydan dlenfoonefibse ofmpram:thﬁirﬁardermg a nmet hod for
di splaying itens, the nethod conprising: providing a database that all ows

both non-file nd f.ile itens o be searched by a ;_receiving a
query. and i n PReporBE i IR 78 cvitr ARG SOt aer el to s Garise e

i tens thabotBiglfit emdued Yile @k, presenti ng both the non-file itens and file
items that match the query on the display. 31. The nethod of d aim 30,

wherein the non-file itens include at | east one of contacts and e-mail s.
32. The met hod38f Clacomputeriedalle mmedinmg heHpa commar-exEewekle FonponoHsfi | e

itens and r se that hol ds
i nfornati g}]ﬂlgﬁ) x%&%?ﬁtaq?&ﬁ éﬁ dﬁs@ﬁ?@@t%&éﬂlﬁe %tﬁgdﬁk?lg@lt ﬁg 32, wherein the
rel ati onal dat @hﬁ&ﬁngh&l@tab@dedﬁa@allomswoalh hon-fitd iteranand fie 1Itérﬁsnﬁ> benschaktbied

entiretieg. 34. The nethod of C aim 30, wherein a plurality of the itens
that are V&\ﬂﬁlelfyé) mat ch the query are stored in different physi cal

| ocati ons. ofn i
that are dravvn %E Hﬂglahfglrly a#égbéggrtﬁglg({lgﬁ%yl n t ad\?ltﬁe\}/[lvm((g%ﬂ% Egm(kj:ag&rray
in the fofie mémminatmatchﬂmequevy,rahdal folders. 36. A system for displaying

itens, the system co meagns for idin dataaethat al | ows
bot h non-fil g Ipfeéﬁ%tlngﬁ tﬁ tﬁg nop; 1{681%@'?({ %Y temg tﬁat matc e query on tLe

display.

31. The method of Claim 30, wherein the non-file items include at least one of

contacts and e-mails.

32. The method éf Claim 30, ‘Wherein the database that allows both non-file
items and file items to be searched is a relational database that holds information about

the file items.

33. The method of Claim 32, wherein the relational database also holds a

plurality of non-file items in their entireties.

34.  The method of Claim 30, wherein a plurality of the items that are drawn to

match the query are stored in different physical locations.

35.  The method of Claim 30, wherein a plurality of the items that are drawn
from the query are represented in the view on the display in the form of one or more

virtual folders.

36. A system for displaying items, the system comprising:
means for providing a database that allows both non-file items and file items to be
searched by a query;

means for drawing both non-file items and file items in response to a query; and
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searched by a query; neans for drawing both non-file itens and file itens
in response to a query; and -31 WD 21)1)41097681) PCT/US211113 /111 5 294
means f orwpnreswnvisng both the non-file itens and fil e itewaskéaniszmisch the
gquery in a view on a display. 37. The systemof C aim 36, further
conprising nmeans for storing information about file itens in the database.
38. The systemof C aim 37, wherein the database holds a plurality of

non-file itens in.their entireties. ... IThe i r.t her
conpri si ng st O1RRYTL PEYSERIEHS ‘E‘i}ﬁ%*fe ?%’éé]r%iqeg‘s ain? éﬁné ﬁ?%g??%@n@%ﬁ%@i%m
| ocat i ong,.vi&Q on Respkayst em of C aim 36, further conprising means for
providing one or nore virtual folders that contain both file itens and
non-file itens. -32 ) .. .. )

37.  The system of Claim 36, further comprising means for storing information

about file items in the database.

38.  The system of Claim 37, wherein the database holds a plurality of non-file

items in their entireties.

39.  The system of Claim 36, further comprising storing a plurality of the file

items in different physical locations.

40.  The system of Claim 36, further comprising means for providing one or

more virtual folders that contain both file items and non-file items.
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