def ge3eRORIORGT FILE SYSTEM FOR DI SPLAYI NG | TEMS OF DI FEERENT TYPES AND
FRAM DI FFERENT PHYSI CAL LOCATI ONS FI ELD OF THE | NVENTI ON mm’ﬂmm Hmmmuﬂ
“invention relates to file systens, and nore particularly,

system for displaying itens. of different types and from di f f eiené+ physi cal

| ocati ons. BACKGROUND OF THE | NVENTI ON Present conputer file systens have a

nunber of undesi fﬂhtes\"smmtcn@mspmqmmm@Fmﬁ:ﬁm@m@wgsamn

generally unable to control the structure that they are shown. In other _
words, when fol ders ar e FRQUMIPFFRERENTREY HOAL LBEAJEONSst ruct ure, and t hat
10 structure is then difficult to change. As a specific exanple, for a

"music" folder, a user may ch t i sic files in an
artist/al bumformat, wherein ?%ERTBFWA-@WW@WS for each artist are
grouped into thake B?ers&ﬁtchllv@dtm%r feldids o Hind g?sftem@”é?hdafﬂoré) aitidglafoNEs aOfile@
particular albumare grouped into that albums folder. The artist/album

format 5i s systercfomdisplayingtiten of iffierent tvw@ndffrqmmdnffcrqrépgysxcqbll@;nwy two jazz
songs fromtwo different 15 artists), or for playing a selection of albuns
fromdifferent artists. L@ﬁr ave a | arge nunber of
files which are difficult P?%QEQL@@O’EEE %ﬁlppﬁ?errent a rigid sense
of placenent foprekdift chidpater flodyétbus Haveat furBbdri ¢ft undesitable hintatibey. Onem

The managenent of such files becone increasingly conplex and difficult as
t he nurrberhr@ftamw thay| ‘ée@d"éﬁ generallygueaide tonegatiol FUSHIcE Hhpt theyrare shawmo

al so diffi u qﬁé& 0 | es

are utilized® &Fr %o‘fﬁﬁ&?hcépoca #%%Jse 6\? Qg)s(aagf%r %Q%nagggé%ég@é tleat

2‘6 t® degtuctirk s fhieh Asffibelt 10 changeli fAfses mlﬂoommmstbr s tabsia’s fodderda ufeer ent
ices, on other PCs, or online. For exanple, users can select to |isten

to their nmey e‘hcmettm@rge@lﬁﬂptheenu%ﬁleﬁrﬁyarbéﬂla%@b%fwttwhfdelﬁﬂéluQf laﬁ%lbwam) or
| d |
can, 99 01l i8R bELAN b2 GOuITE, HOMAERCLAES BRI IoRE s

| ocations b$a pagidtla? eushi dré gfcﬁ@édl Mxto tHad albain' Kfeler.i Thé hlelsﬁﬁmnffaﬁﬂiut dnetr

pl ace. As another exanple, | es stored on a corpqrate network my.
i nher ent | ycandueivpae Maying & dyer of Buisls (§LorPIHEBE EWO 42%2,390GH ETORR EWP r‘iléffer%er s

al so hlasve dlStlég%pfér T%QE?Q({HOX O?B.l WFétfrJI{l hﬂ”fe(?@r{t%rtisﬁ stor ed but where it

is 30 store musi c |'es, users are forced to keep copies
on various syst gg®nother isjus@acistOmiay }hatv© atlm@e I«muwihec bf filesi whith heesdiffiealt tocat ed

where. This can make files difficult toloc eve t he e locally
Stor ed. |t OMSNAR-S SORE WSS WEBIEEIER F £ SnEE Py FlaCeamen ?%TW‘SF filesoad S ofpEy o

user has. ﬁr Yok Mesffopﬁe ﬁléo Hg%%%eﬁténgggﬁgcgl tﬁleé"’@@&oﬁleaiﬂgregﬁm Q@Bﬁp&txor ed

certain fi GVen a se en a group of files,
users oft emd dﬂfﬁcult a:dtHefnmmbetr of avajidbik Hycuimeamts gﬂwsorraktnlgaateancheapdacmelvciokl ng

for. For files, store difficult place to find,.it jis that .nuch.nore
comp! oA tceFadifel lsaentin i hitheeotreBba et avinanbiher Sre ] 6P Rer
’beconeso{gglrgcg{?gr{slﬁl%tasglﬁrmﬁg dde folder quickly, especially if the
c ents are sim is also sometimes difficult for users to find or

return to fil esUsersalsodiavotdkdeal ovitBHded bejnginddiffigrent eatienst suchsisios dofferert har d

to do, anddé\}icerga n 8’Ihtere BC? o Gufine. cgreexg.xl'nfp[e uselrg cdrPselect to listen to their music on

the computer (as may be accessible to a music program) or can 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
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retrieve sugkca file from sonmeone who nmekes it available. Users typically
have to nenorize or map the various sites and nanes that they need for
"finding files on a network. Name spaces may vary, which can cause confusion
to the user as to what i»g 1 ~"correct.” This is particularly true on a
network where there are different nam ng conventions, limtations, and so

on. For ex e i O j gL I Bt i,h no
opaces i Biferiny fiFfadk AR lc s Bl Thrd CTts cin BRE MEMBR LD,
thei r own Wiatecdvenywhen tigdyhee loealdesterzdces, which can nake it difficult for
users to find their way back t,(c;)_the files Progé%lms often have 20 default

directories andltps @eesometagesd wulide fing And retyyn esFhataISRLRAS; 4 Usern may

t hrough thgjf . i t r i i

el at o | (D (GRS KN ARE SndYERARS, SO AR 8 R BT, oy
a user Shasardtbgveher goop eflsiarilad fildsensend ofver fisd itfdifffealithagdicitlysknd tecne Thats

probl em becones nore comm jth the devel op ts of _digital, nmedia services
that have WeY@&pie® éntFn OF\;fwB"e%StQ’?ﬁ(lé.agg{fg‘i}}r{gP feto fipd.it as that .M97%e
present in i i i [ t t

ver corre {FpSS B sRal! TEEAEHY bbk QOMIS BoBUPRERPR IR, ke mpre
present i nyi€fiduloi passedhe foddee duicklyaedpetielly yithe nodtents diesphdai ng it ens. of

different types_and fromdjfferent physical |ocations. 30.SUVMVARY OF THE

INVENT O AT ybsoesmeimes fteal RY Sofsiie 1 6 FRUReRl S et BFhorkom

di ffergt Qﬁ%ﬁ{g%ﬁﬂgﬁﬁﬁﬁﬁ fifs ;ssof%qw@ddo bild AGREEY SRRCR eh hopngirasnest of
the invention, "Ja wde scope of -2 21111PC'r itenms nmay be available. In

o‘er wor dsetriévieesiglisd dite ifonmalsbmetre whprmalast it iavertablé.r ddsenu typigally avgsiocal

I

ations (e.qg., different hard drives, different conputers,,..different
networ k | oBSIOBAS O JPEP fihes Yarpus; Sifeg ap u%aé?esa%latlt F%yén%’ra%yé%ﬁ ﬁﬁ"é ¥ % rom

one Iocatig&woﬁ?r exanpl e, a user can be presented with all of their nusic
files on a single screen, and 5 nmanipulate the files all from one view,
even t hough theNkineespacesymbye vaky swihiah |cpn stansee dordnsidn fté ehenserhasr th whaty s,
different conputers,.or diff ﬁ%ﬁnt network |locations.. . In arfﬁﬁor-dance.with
anot hel® asFOFtECt (RS ISNPEHEFANY tHICsRR Fe PPRVORK i WHesR dhiTh ate FIHRSAT PATINE

di spl ayi nOcddRAfors!ifhiGASAIBRT seU! €57 Hawipld ArfinupleAling HigeBiagtequinol ves
defining a scope of the physical menory Il ocations fromwhich iteis are to
be drawn, shoet Adnesowiffene spapes igiondertforthpmde datvistdeput er nmenory and at | east

Quory it ems ar e EHRS AFoRTEMEVBrYe) Baner oud FERONLE" wor! i FREER 2" Sope.
and the itegfpphlal dffull BYsdrs LA RLY baEietd RMIBS. e PRIYr&afs bRe@hiweeW ON
the display. In one enbodinment, the at |east one other physical location
may be2Ginotitfanlt dimptaties andaplaersaheyw paverdogumentiork usesrofign hag tte seairh drergige

device. 15,1 n.one.epbodi nent, the,view on e. di ay can be switched to a

physi cal fg}e&fetfarqsij‘ég})ai)ﬁfl@ © phre ARy %%@%f%ﬁrg{tocati ons where the itens
physi cal | y RlepQtertsaraalsoofief @red inftepaiatephiceasRelateddfled thet 4 mseehas on,

neM-file itens may be represented in the virtual faolders. In other words,

files that mayebessiorasdon differpmsr gartsr of thechard dliska ese. prijus problesy Heepmep,more
virtual folders ca i . i

b oaent ofTTOPHa S dTREEoh ot BPUHAR il B Bert 08 ol fathy iR URERTR |
and cop$ act{sg., bﬁt@@é}ﬁﬁﬁi@ﬂ@iﬁedﬁ. th anot her aspect of the invention, a nethod

for presenting nonfile itens is inplenented in a conputer ng &gmwith a

di spl ay and a nem®PyEsERrinangpn igdiracisdeo Proading arigstemaad Joe Cf) VYRR

dat abase t hat t bkl e Lens Ld: [ ed -
by a quer yg?eot]‘%ééogﬂ% u%’?y&hgp r'ag%&é\{a\%dd,qfe gbol%/ﬁ’?%gh{:éfl ﬁ?ag@i ttﬁeﬁ??%gt ?ﬁl Iei&i?}{ g{]n;

t hat mat chdirbaedjuery fide ayserawfor displayihg itenesnsf difitrentatypbs #hé fiprerdiffarest t hen
presented on the display. In one enbodinent, a relational database is

provi ded t RBYSI¢4A¢95gHRS sel ected informati on about file itenms, and which may
hold certain non-file itenms in their entireties. 30 In accordance with

anot he?oaspect of the invent kg ICEETHEINS/BENERRNted to a user in
virtual folders. The virtual folders expose itens to users in different

vi ews based on tAéie systetma flat displaghe dtdme fof tdifferantt typts pidyEomalifferedephypsicaly
file systemstructure gn,the disk. Thusg, the syst .S aple to.fake a
property t hefetipes SstRfP‘é‘ge‘?'n 1} A 53@@1 %’FFdaSPF& Of‘;tg]iiri‘is BA qut*eesﬁpg%gﬁt it
as a container that is like a folder. Since users are already famliar with
wor ki ng,wth fol ders, by presenting the :ﬂrtual folders in a simlar

manner, users can adapt to the new system nore quickly. In accordance with
anot her aspect of the invention, users are able to work with the 5 virtual
fol ders through direct mani pulation. In other words, the nechani sns that
are provided for manipulating the virtual folders are simlar to those that

. o



10 mani pul atitigg the virtual folders. The filters are essentially tools for
narrow ng down a set of itens. In one enbodinent, the filters are

“dynami cal | y generated based on the properties of the separate items. For
exanple, for a set of itens, the filter mechanism may review the
properties, and if th‘e itens generally have "authors" as a property, the

filter canypnho ,ﬁﬂﬁ alv?ilgiblé)f Ih [bﬂhﬁtv&g&;aﬁsthem@&np 1 Eﬂalle%'ﬂéﬁre%ht At Frbmul ar

author, the ite don' e aut’hor di sappear. This allows the
user to namuftiplé lphysicalt lenations | (e.ga cdiffeckmn dardvidrives ndiffarent aeqnpcttersofdxfférent

i nvention, quick links ar rovi ded. I ong enbodi nent uick links are a
set of prea%wpr%%@cmﬂésetei Sthat Fof ticalll Ko7 P Brefrolp Opﬁéocai%ﬁ

that can Dechdl gqué? ah beOBRSIALWHAHLbL et Gt HIBCoR S din H%E sb&egs dThese

can be prede e pr gram or set by a user. For exa |ng
on "alls autﬂanipalate?ﬁlecfded al fremuma véew, even shicugh el Hies mﬁykbnr;ﬁxysibéllly stdeduwment s

may return fla t he docunents across af the storage
ar eas. ?’2 e&%ﬁ"éllds%“@? %"ef‘tk@?‘}?% °ﬁ[‘}i%€e?th‘?§'§° Ii?ﬁang&sanpl e, a user
m ght f' | ter don@ucfcgrd%héem tanaha%pé%rf&wtlhaémfoheysas@@g Lifitheli B d BMUAIY

2003, and then co save at as a quick lrnk ordance w th anot her
aspect of fdredisplugngiitms in bramipserasysten dwividgda dpldyi bﬂ'énmmsthodmavdt/esof

| ar ge groups. Qf usable t of files at c be a s i at e et her,. For
exap o, pREIR Agos @ NEP st ipmOR boa ory e AR s Sk e R e
be anOf@ersc Q%o{-/ngh'éﬁé'tﬁ‘é &g&wcgﬁ?ﬁephﬁmﬁ aaa:m l‘éh§t'o%§ ottﬁb%tph%léhlrlgéaﬁbﬁd to

the parti cul es of exanple, in the photo |ibrary, there are
|'s and Oint¢ erquetshis received, entrespoasd putkat quegy pﬂamscvs«: dsaveh fram therphysiealt i ng

de sho or. shar| % ictures. 30 BRI E T E DRAWN% The
f or egoi ng 5%@{5535614?31 ﬁ‘gl‘ﬂ/t}ﬁfs"f)ﬂ% andy ‘Fléfﬁ't’i‘ts ‘é?@*g’s R riFéntfon
wi |l becong..unfi& [:PQQ!eW oﬁtl@t&r &splay. e@n %ﬁe Teﬁﬁ)oﬁﬁﬁ'@%t Qﬁ@%ﬂ?ea&eé&eedthwﬁiﬁéﬁmood

by reference to -4 | PCT the follow ng detailed description,
taken in clmptunmmiaybn am)tht'r ddnq:uaarcmtqcamyn oy a detavairk g an\ebs el rstorage@gmgel is

- a bloc gra ene ur pgse eh . S ui tabl.e . for .

ol e SrnetppdoBit hevieRt pEe ¢Serbiaeos LB Rty Bierviey
virtual fOkv@lf‘dh iRy AR Mbe Phosi6ANSRN6Rs Whik tw@erﬂmﬁ%apslmwrwn FIGURE 3 is
a flowdiagramillustrative of a routine 2{ a user provides a query

that draws backlseakewtantef withsarmtizer f aspdesr of thﬁ Mtlﬂn,l gorrfifd digmdi mgy a

illustrative of a.,r. ich vir uaI re 10 cpnstructed and .
il Spi ayod Bpreratean dhe, Yinal alfersh mEe et votfs HES Sl iah MrEO B elne e
query fromdchRdys @rphyﬁl:@éﬁﬁe 5 The virtilal @sdéets 3ah B8 ntide do It riteddsr tHE 44€ Qo N
accordance wth a physical folder arrangenent on a hard drive; FIGJRE 6 is

a tree2@di aguaentlyfrepresented it the ghyeiealsstorac tEnamplessofmandiide itemssarg ermaids #dagr am
of the vi rtua% folder structure of FIGURE 6, wherein the clients stack is
further fiFYEpPgd by contracts and year; FIGURE 8 is a tree diagram of the

V' tual fol der siattotdine ofithRnGilBEaspecybRtheiinvention,comethad tfsr presdntiag abhent s
ck are further flltered by year; FIGURE 9 is a tree |agram f the
Virtual fofileierss sjsliresnied 1 TEEPUer USSP M A isHay R FOREROTY dPRRIRG

orkher bbb e ot ol iy PSR SR b gl
di spl ag5 shivams go bbeeatlaadkla/ afueryd donurentudry s secyived, 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 physiéal underlying file system structure on the

disk. Thus, the system is able to take a property that is stored in the database and

-
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FI GURE 11 RYUETq; agramillustrative of a screen display show ng the
docunents 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 docunent S, of FIGURE 11; FIGURE 13 is a diagramillustrative of a
screen display in which a "stack by author" paraneter is selected for the
stacki ng f pdpedseinitQls SbéddRRerl dat R01ikd F4RRL4 o | | (gt lyg, of a
screen di slg'lrbgy i-n _wﬁi ch the fi Iaes (;f FI GUISE Péﬁﬁg%}%g%ﬁi%e{agilé%hﬂ% wéﬁ"t hor ;
-5 21111porkirg GirkREfalders,sbya préisergingnthe | Vittsd] raldemeinof stnibar’ Beihed ggetayan N
whi ch a sta‘iki gogt function is sel e%bed and a "stack by category” option is
further sefdaPt EHDF PV SEEERMIRGUKY files of FIGURE 14; FIGURE 16 is a
di agram i | | ustr af déerdahcedwiik hEstRerdisSah 8Y i ki ' LGYRE 14
have been restacked bgmcat egory; F_IS EURE 11-1;’1?\}/5@?128%%8&6?% %@FH’S?P%\% f a
screen Wi spiragl foldemmithiough girectkmanipklafion. showthergwpidss tteametipinibetsSthias are
sel ected; Fl 8 is.a diagramil]| rative of a screen display in which
the physi c%‘i“%%géé? E*aaﬂpalaﬁﬁ% Wl’i'i“%%i%ﬁi ghesinHar 10 thase Bt aecuprertly, used
fol der st afdssmadiplibfRiREodve: t'éﬁ’al':}'gsﬁgl t8ad fl ol Lllustrative of
a routine by whi gh a user ga{n di-é ctly mnr?ég]gétgw\ﬁr%t%g{agggﬁggr E?pﬁP@JRE ‘
20 is a dipajiagadte.).ustrative of a screen display in which a new "West
Coast" stack ha ta)lecen' added. .t o tpe stacks of FIGURE 10; FIGURE 21 is a
di agram i | | ust r 3t APRTHICE Witk aopthgr aspeqy qfpthepinventipn, dilters sregravidadaoron i s
used fur cepyipoltihgehelVited folHer e AlBRGCdEntial S t86K 81 had%in st”
stack of FI GUBE 20gl FIGURE 22 is a fll ow di ag;r a%lﬁll I ustéat%gq#%%g I ne
1:‘ the sy@f éﬁmé-yna?ﬁoéalqﬂ}'bcgleme!ttattﬂlm@lme\/valfei Hymamita hynmgendrat€iRZs&B onsthe f | ow
g

il at i f ti f th t fi.lteri Oit b d
on the sl BIRTHES Y the Sepfelsd et o oPprsopiie J57 nose, of s atbi Hlics oRechenivg of a
screen di sphayevidw Wi pfopbARs SARCIIhO el GeRGal h?@ée" SRR £§d+ ?gcfp%pry bet e

term"AB"; FIGURE 25 i1s a diagramillustrative o screen ay”’in which
t he st acksfilésr can guride @ listanfehdauhorksi Then g chigkinp @ntaepani¢MBGutha? SthE HERE 26

'y ear oao R dontdpid s gl bishurat s SUePRbue @ oatry dREmERY < 5 i Bor am
i |l ustrative ofnsaceérdamit Wits RhétMed p¥htidthind NN estiGE i&ﬁ@@%’ﬁ%&&gh%e

been filtered by the "year 2002" and the further selection of "t il'ter
t er m " nont9e;crdpdimenyRpuiciglinkes age disalgefpreddfinad finks (evs, lofated st thednftdidepifay i n

\é\qll(]:.EPzéTl ' e dﬁsf)la% i QLI?Ge chEke%eAne%t éer}l%ra?e nge%lhvifevgg 0 It}let see{sI 0 i;terﬁs(.i 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 retumn a flat view of all the

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

. For example, 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

4-



FI GURE 29 P4''&Tdiagramillustrative of a screen display wherein the stacks -
of FIGQURE 10 have been further filtered by the nonth of January, and
"further showing a filter termof "day"; FIGURE 30 is a flow di agram
illustrativeyof a routine for creating a new quick 5 link; FIGURE 31 is a
diagramillustrative of a screen display for creating a new quick |ink
cal l ed " JaieafalloWHK detBAGE desRAplite Whdn RikkRGn Qﬁnﬁh%_w@tﬂi thE'a@EﬁEpéﬁiix}gs a
diagramillustrative of a screen display in which a quick Iink of "Al
Aut hor s" i dragangscwhereint0 FI GURE 33 is a diagramillustrative of a screen
di splay in whic Lst. of .all .of the.authors of FIGURE 32 is presented;
FIGUIRE 34 is a EF%FE 1919 RSt dPETRE BF & §oRTRIRTPRe MR SY SRR b (oo 1
has beenirﬁﬁk@@ﬁ%tﬁxé?fgsgrhqm}gnﬁgn;of FI GURE 33 and all of the Author 1's
docunents are shown, FIGURE 35 is a flow diagramillustrative of a routine
for creating a REUREBLY isra/blogk drigaorpf 36virtvalafoliien gystemi in| agserdandevwittp thea
screen di é@%ﬁgg i nvevvpli ch a collection of various available libraries are
shown; FI QUL | ow di agramillustrative of a routine for defining
the scope of a FIGURE!3 fsQl H6W dGprdR GllidativE bBYRBuRR by wlichl O6der dEAIAR
illustrative of the various sources which may form 20 the scope of a
virtual folersy thasdradestbagk seleuted fes 3ad fadderssf | ow diagramillustrative of a

ti f i i -file.it i irtual. fql der. | ihon:; d
FGURE 40 1 s o EIGURE ARty Pinet ol iyistal e pER Hine By hich S b FUSHH afe
non-fi{@ i t&¥Euttas laHeikplayed oni thé dereeh @ d6dordatiee DR ikl AN FUdriN:@F THE

PREFERRED EMBODI MENT The present invention is directed to virtual 7ol ders.
\Cf‘t ual f oy érom thejuser; t he sane or simlar user interfaces that are

rently used ile systems. The.vigtual, faqlders expose regul ar fi,es
and fol ders (al ggtﬁ‘%%gmszlsa%&%? 5‘2‘5{38} :ng)t{)[dér 5%&?% R %F?@%‘}c n‘f'ﬁ@ia Slﬁﬁlsed
on their niflédak@angdsdeat adhrd dteveact ual physical underlying file system

structure on 30_the disk. Location-independent views are created which
al | ow users to FHAVBHIGHS & tiendiagram pés virtwgl fddersiryctute; | i zi ng sinil ar

.contro as tho ntly used for nagi ile syst ener al ,
thi's nans that T(RUREToRe Yeulfiron N VRET Sids Fn A o R oG £
21111PCT i theediens spel Refuith@Siltefed hiecdrtlaé ahdge®mel ves, instead of the
managi ng and organi zation |. heing done as a separate part of the system

The virtual fol BE7YREeyis adpecdiegramrqfithe vistual foldas strpetmredoft FIGUERNRE 7phhereisal

| ocati ons, i i I ifhi.n the same conputer,

bet ween wfl}%:égptég%%%@%@tg %t?ék%:??@x{ﬁgﬁ?‘lh\égetﬁb r){gg{’ocati ons, such that one
view 5 of fil esFIGURE®NS adese dixgrameoflthd efnal folde serusinid ofMBIGURE 6] WRéreiit
physical |qcations. In one enbodiment, the different itens or files need
oniy b’ coRsecngactyisteck s fpthegdtilisred by cherteand yepe of ydiichidee clignts derstial

f ol der nod r{h'égﬁ}téreé"b?geﬁbl e to be used for traditionally non-file
entities. An application o6f this is to have a set of user interfaces
sml ar to fil eSIGUREILO it @l degram(illbsttative,of abycesensdispialy stuviag ter sickis @fshow
t itionall non-.%e entities. One exanple of such non-file entities
woul d be e eé‘,th ‘e anot her woul d be contact information froma contact
database. In t hEEGURBNG s a Widptdh@hindsBhG@ S ﬁc?é@nqgspfléa}f stBwing the documents in

| ocati on-i ndependent, netadata-based view system thdt works regardl ess of
whet he25 t hthe 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
aﬁthor" 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;



data being28hHe®in is fromfiles or non-file entities. In general, these
aspects allow nore ' 15 flexibility in terns of letting users manipul ate
"their files and data, using both conmon user interface techniques (drag and
drop, double-click, etc.) as well as leveraging the rich integration of
vari ous daiba types. FIGQURE | and the follow ng discussion are intended to
provide a bri ef; rad o I ik I I i nyJ ment
Wi ch the pr CARE B i o SR MILARY R, G 7 4CleB SertéTRE stilh Foiadd
required, . fimetionvesedcted anidlal "staek tg cateptugt option isefugheresetdctedddi Pstaciihig the
conput er - execut instructions, such as program nodul es, being executed
by a perso Sotfz:%ﬁ 14, General | y, program nodul es include routines,
progranms, chara : SLT it r.m
art] cular tasks GURE RIS opitkan iHRluot df el afbihy g oln IR (RGN

ski | | ed5 i nFIGER&r 4 havk beapresteckedtby, catelgeryi; nvent i on 25 nay be practiced with

ot her conputer onfiguratigns, .including hand-hel d,devices,.
mul ti processor ?@{Jgﬁsﬁ 1§ %%WB&@%@P%&%&CTSFH BFBGV&@TWEﬂhea a8k link for
el ectroni cghowARk PRYHcd’ ERderdidVefRfauUt ers, mainfranme conputers, and the like.

The (, ‘invention nay also be practiced in distributed conputing
envi ronnent s wh&l@URESIBsisar diagent dliuskrdtitey of enseteenpdisples & mdidhethe sty sichiat

are linked,.through .a co ni cat.i gns..30 twork, In a djstrjbuted conputing
envir onrrenfc_fld?fF G%rS_QHWHﬂ%ié%O%’?aE@IF%%Q'S‘éd‘WI frides SFaﬁk%l‘PfrgﬁWR‘Fe kbt e menory
stor aggy devi cesgprfijRR 10§ @%Qﬁcﬁagﬁmﬁh@éﬁ%vé oiré?olﬁ?hﬁ Li¥h 2 %s S0 Eﬂ@ctlg -

i mpl enmenting the invention includes a general purposé conputing devic
t f or m ofmapiputate einualoiolders; s 21111PCT personal conputer 2.0, including a

cessing unit pSYSEem nqenory. 22, and system bus .23 t.hat coup| es
various system g@r‘dg‘ﬁeﬁ% ¥4 H’%EWHYH@‘S#PI%V%Q # SHFERRABPIRY 2D Which geanesy gWééfsi ng
uni t 21. TheasyShahddbeer?&ideaYo B sBd¥s 6f FRAYREAD; types of bus structures

including a nenory bus or nmenory controller, a peripheral bus, and a | ocal
bus using any SFBFUREr isetay defgrdmsillastcdtiveeof ur essreel hdisplyg tiamwimioio dyrect

i ncl ud read- only menor .24 and random a s.menpry (RAM 25 A
basi ¢ fipu?‘/ﬂﬂ{?tu “é?@ﬁ"e"r\;fé‘g?%)ngz%‘f’ ﬁ?%%it%g‘g-ﬁg G%’imgs’%%ttq mes " Wisst:

hel ps to traast 8hck sFQGUKRE o;m bet ween el enents within the personal conputer
20, such as during start-up, is stored in ROM 24. The personal conputer 20
further includeEIGURERZE 18k dlovwldiagranpillusipativieeddi mytide fomtler sys@madyrtaimicallyo a
hard di sk 39 ag. magneftlLec disk drive 28 for reading fromor witing to a
renovabl e %%{iﬁﬁ e ré"!fnsand an optical disk drive 30 for reading from
or witing to aFI(ﬂURE@B'i@_@wacﬁhgﬂhﬁﬂlﬁ&atiéuﬁpa%utﬁlec%rR@/'sgﬁexﬂtﬂ?l?&ing_
optical nedia. The hard disk drive 27, nmagnetic disk drive 28, and opti cal
di sk d4Q veltgps based on threselestion of 2 Aerstganem bus 23 by a hard di sk drive

interface 32, a i,C..di sk dri interface 33, and an tical 1 ~ ive
interface 34, rgfseg)tgg‘?itz\‘}elfy.aﬁ’%rgmdﬁﬁ@%éhvgn ¥ Reepd 458 Xilgtvg@m e sticks o
C@ut er - r BEGIaRE 4 Ofadé bedar filerétchby e taral BABY;e st orage of conput er-readabl e
i ructions, data structures, prﬁ ram nodul es, and other data for the

personal conput BIGBRE 23 is Rodigeramilusteatiig) of 4 seaen displexrin whisk thepstackseatei n

enpl oys a (gRgi nehhe di sk 29, and a renovabl e
optical di E{? 1, li%iﬁag B?J dﬁlge a‘%g!rhgé%}g?eﬁégy those skilled in the art that
ot her 20 types BIGUGRER6tien-disaamhillastratide af\Whicedenadisplst Or whidatthe filtat teird
accessi bl e, by Qnput er,. such as magnetic_cassettes, flash nenory cards,
digital vidé&d g‘_?oékgl,)s%ﬁ%o%” € stagks ?fg%'&é%@rlghdom access menories (RAMs),
opor ating envi 1 RIKESY e Batal fluddfie S <BeRP aRflaY IF Wkl WG EIETR.
hard di sk BEGURBJAdtave b2én flitaded 29, thefyéar 2002 akd ik, fulfhdd s2lection BAM Sl ter

i ncluding an qperat,ing system 35, one or nore application prograns 36,

ot her pr og‘ieHFh E’(S’H[aﬂ es 37 and program data 38. A user may enter commands and

i nfor ion int rs0pad; r,0 i devi ug S a
keybog$g 40 andp%%?ﬁF?ggﬁdgé%ﬁggggghggﬁég %ﬂgﬂ?gggbgggkw(ﬁb?ﬁgﬁbahgﬁngy

i ncl ude a priesmégshfonesleqtiog sttharkh forfmiteringd, satellite di sh, scanner, or the
| i ke. These 30 and ot her 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 nmay al so be connected by other interfaces, such as a
paral l el port, game port or a universal serial bus (USB). A display in the
formof a nonitor 47 is al so connected %g the system bus 23 via an
interface, such as a -9 2111 1PCT vid card or adapter 48. One or nore
speakers 57 may al so be connected to the system bus 23 via an interface,
such as an audi o adapter 56. In addition to. the display and speakers,
personal conputers typically include other peripheral output devices (not

ey - ey o o o o o e



Wien used RHUBETLAN net wor ki ng environment, the personal conmputer 20 is
connected to the |ocal area network 51 through a network interface or
“adapter 53. Wien 15 used in a WAN networki ng environnent, the personal
conputer 20 typically includes a nodem 54 or other neans for establishing
conmuniications over the wi de area network 52, such as the Internet. The
nmodem 54, whi chepayrESd Rt £Y 1 ¥ v 4:Sa L0 e .syst em bus
23 via the seria gort %%t%gggtaéﬁi% Iﬁog%kgt%?e%eﬁgégii%%g#?%ﬁ% St%¥lf?g? m
nmodul es deplGUBE Flchavei been tforthdrefilpecds byiate oAMUSRIandRyQand GirtliePBEoWRg a
t her eof maﬁlbe storﬁgl i,n the renote nmenory storage device. It will be
appreci ate EHSIm Of ed4¥et wor k connecti ons shown are exenpl ary, and ot her
means of establ ipghis QL L2 ' t TR nmay ,be
used. As inpl enent eg&oﬁg systedrqnggg)r%nﬂ[E 3&%@1]88%%31\/\%@9?%?@%&% I%ﬁ%ﬁqﬁ{ch he
presentdinlisktion utilizes virtual folders which nake it easier for users
to perform basi i:. Ct} ?E\Sﬁ 25 af.ound .Ii | e mani_pul ati on and, f ol der navi gation
(browsi ng) and Bg 148 aftigram ifluspeative o6 sgrser disalay) ot rreatingh apwaaickoe
| everaged \ifk BAWA e&tudREH orkBisdd &4 B! .files and itens to
users in dilffer ent Vviews lg)ésreﬁs_on tﬁgiﬁrﬁeﬁé ggg{@lﬁﬁs éad of the actual
physi cal under | VIGYREi32eis sydisgramsitlnstedtive of arsciede dikiphdy. inFVIGHIRE qAidkslirk &f ock
di agr am of ,,&lei rtual. f Ideé_ system 200.in accordance with 30 the present
i nventi on. Alithqrs'yis sgfected; bed in nore detail below, the virtual folders
arlow muser tOFRIBRES3!NE diddkailjush L Gt dhopld)Sn Vo I'ist ARLA ol Fhe
vi ewed. As an exanple, a user cou view thelr nusic¢ as a at st ol a11
tss songs, authotsief EEAUBE Jrisppesented; al bum Al ternatively, the user coul d
tch the view only the genres or artists or years, - 211 11PCT
etc. The user cgté)ggﬁggr‘stat%agﬁr&kﬂ?%mé‘@%°Sﬁ|5§r°FF1éhSBgﬁyéEt@“%fhi‘f“é@o’fb hage
- task at hapébn sti¥cd FHdnPWE 1RNof FINREY3 RROUS | eGSR s the
need for further navigation ?hrough ol ersb?gjgﬁaﬁﬂg%ﬂm}l angh%g{gﬁ%@. he
sane | essons anbl@EREBSI a flew dipgrhm itlostratide bf a goutink dor dledtingtayeeslibraty; st or ed
as filgs. Conta , r..exanpl e, .can be exposed t the user in this way,
gi Vi ngﬁhem famE #@B‘Eg’ﬁt‘éﬁf LARSHUHTALVE O g,scg‘«gn\g}gqp ayai@ Whigh g collection of g
i nfrastruc{adushosildbriniiatddehdiiem than is provided by a flat address
book. As illustrated in FIGURE 2, the virtual folder system 200 includes a
f ol der processoFIGURE 34 is elftow diagtandiluatratie F30routine fortdefihinotheletope of a
descriptiops, d ase, 232, an other shell folders conponent 234, a folder
OB SSusnoy,

handl er' s ‘é‘(gtr% d a shell browser 10 and vi ew conponent 240. The

fol der processoFIQIREI3BGE HER%k Aidpadrh VIRushaied bl (RASUSCBIRCOGALch2hA) foRm
handl er factory conponent 214, a property witer conponent 216, a’rowset
par ser&onfhgnedne of pgvirtual deldencobigetiater conponent 220, an enunerat or

conmponent 222, t .actor.y conponent 224.. The, r.el ati onal.

dat abase 230 st oI LREREIER P AGHR MuRATRR 0EE oo dSLie NarehRicgs o
Sjglr €S Ssonin d viesl, foldekeolketibae@hé (i.e., non-file items), entirely. In

g ral, it stores netadata, about the types of files and itens that it
contains. The rEBIGERBALIs adiagrm dlpgetiyeets sasenstisplay shdveing vanens tan-flger y
bui | der 229em§rﬁ%le§Ji?rH91§t%l 1%fadte?base 230 al so sends SQL rowsets to the
rowset parser conponent , W th one row per itemcolum, . colums being
the item properties. 20 The virtual folder descriptions database 232

i ncl udds the vir DETALADIBESARSRTIQN IO EHE FRERERRERIEMBODIMEBIERCr i pt i ons

dat abase 232 sends data .to the query Quilder c onent. 220, including a
list of types t-gg?jpgﬁﬁ?&f“?"’r?t‘toﬁe‘gfdg‘ieaf&a,totﬁgu?lnﬁpoﬁrqéﬁ- fVirtpal foldepy utikies the
physi cal | geptd ; : " he

ot her shell fo(?rg‘)‘e}? g@éﬁ%@#@%ﬁ &ggi&% E%nglpgg?égoﬁggiéys%e\r{g% gla{eg‘g&%%fggag es to
exi sting séxpobe fagubiefies amhfaldery (dlypd&aowh astdirstories)cloudiersginadiffefeint @Rwsf or
handl ers of operties. . The other. shell folders conponent 234 sends
propert i egbalsg‘i)ﬂggtfer‘fe‘?‘etﬁg?tﬂé’?séeagcf’ftﬂi‘ﬁaa‘iﬁ‘ﬁ%[:Pg‘P' figalfunderbyipe %%4?3’5%5"8%‘4‘1‘8? O8hel |
fol dersp COfmp@NRN! L ¥afiSn-ERBHSIARAMAERS Srd SrehB8 WiAAHAIRIwW Lkt %Mlagiibﬂlate-r feir

fol der handl ers conponent 236 provides code behavior for the itens that

exi st 30 ofaley and folgsrdytibting sjmilark eortmis astthose Tpresently wshdtfominhamagingofilef i | e
itenms to beheve ﬁki n tq H;I es. T'ge fol der handl eqrna conponent élgG sends
handl ers t3° THE MASGIEP: FAETEPY BEISer SR ORI ée"}{é?r‘?ﬁ?;aﬁg 3828 Bonent
212, the folder processor 210 directly inplenments certain handl ers based on
the properties of the items. The native handling -11 21 1 1 PCT code
conponent 212 sends handlers to the handter factory 214. For the native
handl i ng code conponent 212 and the fol der handl ers conponent 236, |ike all
nanespaces, virtual folders have to provide a set of handlers (context
menu, icon, thunbnail, infotip, . .) for their itens. For nobst of these

Y . I o - T




The properbyuwet ter 216 converts user intentions such as cut, copy, and
paste into property rights to the file or item A shell browser and view
"conponent 240 sends data to the property witer 216, including direct
mani pul ati on (cut/copy/paste) or editing of netadata. In general, since
virtual folders present an organi zati on based on the properties 20 of an

item operatj h.as. mve-and, co dra rqp) becone an edit on.those
propert i es.%l‘l{:gér;ll ig?%ﬁle , mgg\?i ﬂ%s ghed%s(%‘f ,n{n,s{%ia& og %?F éwn&%’ék*’éﬁiei}&g%?m .
from Aut hombeihgtdoné\k Odeparate 61 fheasyStieRd Tﬁ@v%ﬁhﬁlderglﬁ?&ypﬁegﬁ@érﬁmlw bit €7
conponent 216 inplenents this function. The rowset parser "218 takes

dat abase r éigetfepmmdiffecans physical locatiens, puchpe ftomeswitiplodiak 28veswithin it $anst
structure. A rowset takes the piecew se.definition of the virtual fo]der
ondbut 1 ds QB Eept Y Flils B SEH. AT Bt piy o R R aaiah e ond i
rowset par e fileinendanZdx@oseeilds ot Henk Sitfing @t AifRrAN PARIEH WcafORPORENe 222.
As descri bed above, the rowset parser conponent 218 also receives data from

the rel ati §mepdimanhirhe diffesent iteres onifileg nsel onbinbecennegtedrviane IPoretyerk int em
t he col urm%r&%?iupge fntc "l operties. 30 The query buil der component 220
bui | ds SQL "queri es. e ‘query buil der conponent 220 receives data fromthe

enuner at or conpghentirtda 2foldef Ghodbling B emsd ableCioShd R FhetrAdMbRA/ Abh-filkhe
query buil der conponent 220 al so receives data fromthe virtual "fol der

descri pti ofiBtitifst apasePhaion;afcthisdis ig have iastet of ustreinteyfsees simildr &pifidgs and t he

-12 11 f y il inptial .filter., and the physic | ocati on to

show r?a(iul sgfrrrS 0 a?ﬁ %eogégﬁ%@g?.éﬁkaém& eg)ys%olﬂ ﬁggplogg“%éwgﬁile f‘fgggsenggnet he
quer i esxdmplehef sueh aionofilal engititaamed 330s-mhafls, 0RRES ahothéh@odMeby cBrtatder
onent 220 includes a set of rows (in other words a table). This is what

runni ng t hétgEeatipnyframqa copiaet datghase. pln dbis menpsonvintual fddgs tprede daci r ow
and usi ng yolo] S . ' I ISt n.LD,list
e a vl - ERB S DR e LA Bie Skl VR LreauleSs bLuingr e
namespace. didaibeinhgt shosmds lfrowsfiles lok wah-fllObhteles. IO gbferh, tiche hipectsalywohbRr
nanmespace to the rest of the shell. Also caching this data_ hel ps keep

dat abas® a8ewbHity imitems i dethiag sisers Injanipyate theinififsrang datn uring katlyvematosy
conponent : t b vigal i virrtual. fol der. As
descri bed Se/anrti@Eouidhet FRACUIE AR, Sl OA, o8 et 8 o ind g e
rowset par fe¢gratiopatharivu?dda typesl sends new filters fromthe navigation to

the query buil dﬁr C onent 220. The enunerator 222 also sends data to the
shel | browser affoly ashibs fetewmgdisqussipn grenigtanded fospepvideaa brefe eeraredr ned
to be insepiLdni chR 1€ : i j: T ORREL t,ary
conponent 224 P 611 eg IDﬁtéﬂété%lg%‘gﬁr&r%%é@?@%ﬂdg%ﬂln? t?é}}es&g%%Eret h{rl%nstr% Ib%'es
for thdse pnplpmenteds. Allheighr mpereqyirddachoiyveatoporiinte d@stribat én \ties geladral fr om

t he handl er factqry conponent 214 including the proper handl er. As
descri bed 8%9?8,0??%‘@%‘?8%?’:{‘8@ 4BIBICYORY ,p[rog'g@ r’é‘?“ééesr CBE GERSUERAY from

t th h | t i ' ifes f h
fbdg er ghgékod0! 8Ghud0 CEORROARY aml el dflis NG RP ekt RS, Pﬁ‘g‘a‘%‘ﬂé er

rs. The property Tfactory conponent™ 224 al so sends data to |1
br owser andharaasersceomrmments, @1Q strictatesiditagthiat penfpmo patitiles tasks or eoplemesd by

the view. Th hell browser and vi C onent, 240 di spl ays the contents of
L Fol dor i RAEC R oMRE NS el A 03¢ BRESOS0 e T itk ePpatie the PRerton °

di spl ay®d fialyebe GradticedrBwitls Wtheragordputet Is§&bmd coiTg@edions] irdNidinA \Had@hk1ag-
Thus, the shell browser and view conponent 240 receives the user actions.
The shel | Beaegsermulirogesar coptemse mictpooctssn-bgeeds of herogratmanabde aodsurgert he

code behavj t.hat_ | e fromthe folder, in this case.the fold -
processor él%tfo%‘gs, dleeg&é?r?bggaaﬁ&}%?m?ﬁgsvin?atlmzfmef 8PWBP‘§rsefB85%‘erlél§eu! %iles
and f o] der mvealiciom3) alsdBaNprasiicdt e Aisdibi8sd chBpWHR Envirdnfehs IR tadk EUE
based on their netadata instead of the actual physical underlying file

syst em st r BFfmedoby refaotgi BlecesFings deviens that taeamlinkeds hreugly ot akmmanisatiensr t v

that 1o StRUGHL "id R A ARRESmBIMhd SRASARA, 'ohodtin nGRAARAFbe 10&1ed £ ' 1 K€
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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-13 21111%fCHcrf ol der. Since users are already famliar with working with
folders, by presenting the virtual folders in a simlar manner, users can
"adapt to the new systemnore quickly. FIGURE 3 is a flow di agram

. 1llustrative of a routine 300 by which a user provides a query that draws
back selected itens. At a block 302, the folder processor gets a query 5

" f th | h 3 .the fold . h to th
el ati onal PeendieRebier St Bk Rl e BHOTS SRR RN, GO ST ho
resul ts bapls 23 tHabRohslbdI Qarides Q?ﬁér_%%mp%?ﬂk Qﬁéiwﬁg? thd %ﬁte?xg %r%‘f’ﬁor??ﬁ)g@ ?}?e;m

provides the results to the user in the formo rtu ers’ an
FI GURE 4 i Brogessingueii abr dei dybtgst bust 23 smagfbeaamyoof severad 2@pdsyofilbischiructuregial

fol ders 10.ate.constructed and displa elf on the screen in accordance with

either a dg% {iige %]ﬁ’gfrﬂ?%ﬁusaordﬁeé??}'yfcpaﬁ? He? D& _eraiﬁau% ag Gé‘RcagB‘QS, USAREF1YS

user fi§stoppetaidinervbust ashitdealrser T %%Eaﬁ“&lerﬁﬁxgr gxc;ﬁae%@%-o g‘r@eﬁl‘é‘%ﬂ“'t
efa or

query is taken fromthe registry. For exXanple, t ul t quer
nusi ¢ | i br &fYMi@dl anderandoms hassessl mentnery s@ill) gooupkdbasic ahpmioutpst systetnock

324, the f r r, constructs.a quer bject far this guery, and

t hen passe@@g)tzﬁi gsgt%%’?nf t?l})e ??ﬁs’éc rrg?téqeisgﬁ?ﬁi %ﬂg’fatﬁag%‘?sg%l CTRIRHER tepEeen; he

rel at i onal eldmleatsasiehig enepaidsl é&gpat@rszd,tsﬁcms aﬁlﬂug%ﬁ{-ﬁp,ai@%td/gt@é ﬁ?%chg&
a bloc

e
back to the fol der processor as database rows and col umms. 328,
t he fol der The Peesesdr carapuser 30nButher draliides abdrd: disitedrive 2 ém feadingt fremr aws

and cojms.. t.a.lnt enumner.at or,. st r uct whi.ch is used .hy the

f ol deridéo @lng\t}vgﬁ (8)l ag%‘%@ &a)lf]gg?’h% rr&gngté% t‘flf“fen%g ?Qers{??g‘flﬁ r‘?}'f‘r‘%ru‘éﬂ‘t‘g%lt?i@rs

g_ i tems fepiovhble nugkti Gisk D0 SinAGin dHRIRAY didk dAVERE it irdddidY 96 03 3itinfy WSET
i des whether to change the view (by issuing a different query o

"pivot"). THovaRlgmitieal diskidbrsughws & CHsROM ot othew oglitalanediat sThephardtdiskl f

the user d . . view ..then.the rputine returns.to bl ock
324 where (?lﬁ\ge %F‘gae%&l g%fggsg?é‘ﬁeagaé’%‘ggp?%l s'fhsr#e(%w(f r St ORI ec{ 1 eisysism
dat abase, and3 pcehatHiskirive Glterfaw T20Wen et €@k ARSe Rlerf228 b ! shd A Whtical
constructs_a new enunerator structure. The process then continues as

described &bwvaterigse phaespsriinaly.vThadrivesand thaivasspuiated sompwenigaddide media

enumner at or . dqr j St objects t he screen., | n _one exanpl e,
al bum obj e%{ogldgrrgwb‘%oga\?}%g%ﬁgﬁa%f C;%Ié‘lﬁruge?éﬁ?&(@%nlpﬁtf‘hc&ogs’t LF[Stf}?g"rrgs’ é”ggﬂram
navi gat e i mbdulefotndxaingp! €ata dfotithe- sdridilal n@nigueer 2BeatA@sugh! thdMBxahpihry
navigate the 30 viewto see all of the Beatles' songs. The fol der proCessor

i ssues t heSVRBRER] desesahad hezein emplpys adaed gisk 391 heemorpble imagacticidiskhBlsamd

whi ch handg Jback : -cql f th ongs. _The fol der
processor d%? eat egfegﬁ’ t%%\gﬁrrsel?jaﬁ? cl)trcﬁlc())#J ﬁ';lfel %pﬁ%z&é&ls éﬁ %hso,se \%ﬁ ﬁ%‘ﬁ R %8 rfimgtg'i1t 936%{\/\/11 to
t he sclleentypesldf confiitdriPsdbbEn@edia avhiclatarndtsR dutoREeistadeesyiblb Rl campuei Nt

whi |l e browsi Qgﬁ\/i rtual folders. Fromthe above exanple, after narrow ng
down to j UEFEHEHEREN ‘I’aééer@%r@@? memery cagdsndigialngdea disks, Bemoulli eartidgshow

), Sor0 ok B ST RS0 2 TR P51

concept ual beyusad imthgedemplacy Sraiigehvirasmenton t hat representation. In this
case, the songs,are rearran ed into stackg for each of the various al buns.
[

Users can then_’ﬁa’?ﬁ‘ﬁtﬁre" Pff’emHhé“%’fﬂth’é% t Heqe ,orbmeyh%‘ée‘iliﬁlb3?’h@a§’éﬁﬁ’ﬁs
from at @a 29 ciphichl ALbYMRAYEINor RAM ‘Zg?fncﬁf'ﬂﬂlgz g@gﬁeﬁﬂg%r %Jtalfeggsszgxsggfort hese

remai ni ng songs into stacks based on a property
exanpl e) . meretgpplicatianprograosdtt pthee pmgsarh enadeds 37handsprogent daaB8hat uBeat | es

may enter commands and information into the personal computer 20 through input N
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 al bum woulizgtTbe shown in stacks for a one-, two-, or a three-star rating.
The results of each query depend on which physical |ocations are included
"in the scope. For exanple, the scope may be nade to include only the
folders in the user's "ny docunents” folder. Alternatively, the scope could
i nclude all folders on the conputer, or even all folders on nultiple
network co . | tQ vie hange_ .t he
Scope t hr ol e SES SIBRHLERE. ObE AR sielkdha? s alheH et SLRSE b
sheet coul Budz3 eipas ettetice] is@ii a< bih Glalivgadiptdri36, Vin hddtiod @ diey dRPRyCdHA0Si ng
"properties." The user could add new folders to the scope, or renove

fol ders t h#Reakgse Peisenal crpsmBytess dipicalbn éngludey pthet meh@ra?@utwmidmcvs (netal
folders w oV} jcular utility is 20 know edge workers. Virtua

fol ders aIFgV/ M&ﬁgﬁgg&%gfkers to easily switch between view ng docunents
by file type, pTh¢@efsonal@5@pitefDEmaydpefaty in £hétwoiicdGRvitoanbnr AgRgIBEKEr S
each tend to have a different nethod for organi zi ng docunents, virtua

fol ders cafPISECHANSHOt e HRFfBRBRNA [feBPUulTS fsuele @8 apreaiats epmputer 4.0 5 i s
t " . . :
ol der ar r onie o4y He HOH SerjdhaP CRBDUBNE Sl B BuBEXSERUCHT,

based on t heetrdedidei arahericopingotendtabikonode! ahd bpicadly intlidds mayy Healbased on
NTFS or other existing f%le systens. Such folders are referred to as
physi cal felFEsnts dserthed abpyretetative te theuparsnpal sompuerkbnThe bogial penneptignsi cal

under | y ngs L1 GUREt t i A ] [, [, nor e
det ai Iydbel %%/elét'?%?ﬁs/ﬂ s 1n {:g%%draggdtl(a?%l i\g?ar gél}g)éﬂ? @%13} l‘éi a{/?ﬁflc a%fa%aegﬁ{e%“%l%gati on
sbi ndepen@WalN)\i2eviuch metwarkingwnuiserrerito artesonnbdriglae fin béfcearghtdrptistewidei n

s that are simlar to those currently used for mani pul ati ng physi cal
fol ders. ASCTPYIEISRSTHORES: iptaneiseppeEths Intgriet| der 400 is a "ny docunents”

folder. At a fi I | o) i I 4 and
430, corr espond?ﬁgent ggé% 1|ne%1th£saAI§I, h%%)déhgé) ehgﬁ)ﬁ%g’rfﬂ%ng&éénaﬁe%ﬁnggﬁq\?gl i; At
a second | exmkcted & thedbcdl aeeafmetviek S 14hfugh Adetvaorlt ididffacont alapten53.oMden 411,

421, and 431, respectively,  which each correspond to the contracts for the
sel ectBY chiedrip a MAN neRyqriing spgironmagntn thsperyonak eapriier 201typically inclydes 231

cont ai ns ! 2 de 43 ect.] : h respendi to
t he year %%%&ﬂ}tzx ?3 emth ﬁ'izr%%eaggl goée ,tagel§c "oIt:b‘)tﬁfﬁi'leu)A Icgﬁgrgsr sogglrlltﬁéﬁlgg 2%3 431
al so cont anetsvoek 52| sdelr adl g, Inte2dt. dived MGdedn 54,ewhieh tmayebeyintezad rorestared pizndi ng

to the year 2002. It will be ap&réecj ated that a nunber opst acl es are

present ed TURSCEd e HFoSYHIMANSEd Kidy thgasenal pMy dpfepes - deln £ pevwerkedet ur e
such as .t hgiyijohnhidst f [ ; ; I j i to
vork o Ghvitonpidh pRSdRtn hodulds ABpicted feRiy g?@%s&isodnélr %Jéff’cdé%?rot PRt 0, ||
first Heedthereofianayghet sioted in the feolotkemenibty storagerdeviget Ht whlk be @ppreciated thatr

dient 1, d_th i ]| igate to t folder 42| to & h th
contract s P PCAOBnLoRecHA PTG YORAPE 1 67 QYT GRS b ch Rl FOrIer a1

f’rthe CopdrhAGhRRat s 1fakiRtWeed thelinfpudérs agURRALd.Makes it difficult for the
u to access all of the contracts, and in general prevents sinultaneous
vi ewi ng and manAguimeldneantest omlal sysfermt hé theotipe aidiusirateds iInSEFHGUREI ly the frasem user

wi shes to view.all. .of th racts. oroduced i.n the year 200l ,. the user

wi il have (EHER gilfles v SREROURCRBARAE Sauf g st 30 srorm pap¥iald
respecls vehspund\Jileviranipugatida ndi foRldr indvightich (abakingPehdw pidvedevhighétalevel

fol ders of the present invention i)row e an inproved file systemstructure.
FI GURE 6 i orege capabiitiayrvairlbrambe iqveraged ironeps feajuresc The virtyad folens eypose
descri bed } Il I f -
| ocati on-i ﬂ%gég%gle%ﬁ t\gﬁ%%lé 't %gttf&g{lnl %ﬁl\%v&%é% éﬂreg %o%%ﬁp%%% gns%eﬁgiorf t]fl? F%tgaland

f ol ders i npleysivabuandenltyingefjls sysham strasvareion the GBdRE 6, the virtual folders are
represented as stacks. A virtual folder 500 is an "all itens” folder. At a

first level, thBIGVREZar & bpelediagmm ebatvartyd folder system 240G & acogudance with and
530, re i I ent.Sa1 160 sL il
o ey | pREUNEEROn ey ALl ARl oA aER belobEARARA Foers oW
access fi | #asaxce ohatigaghd pivottiesichadnpalksaheivay theFdafd iBviedvdds As dn @@ntplg@r am

of the virtual falder structure of FI GJRE 6, wherein at a second |level, the
virtual fol¥eroddyigwiteHdrusihey a,detdisypf allithe SPB%@I?%C cappegroppsd By alpHeh

cor r espondaf@maRid1y ARt Ss@MudAitch RS RESY foSloWw i) thd B&fre B Hiists bbGekl, ent's

st ack of
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virtual fobwerct5I0 is further filtered by contracts and year. The process
for determning 30 which files and itens are contained in each of the
"virtual folders will be described in nore detail below FIGURE 8 is a tree
di agram of the virtual folder structure of FIGURE 7, wherein at a third

| evel, the virtual folder 511 contains a virtual folder 513, which

corresponds, t - : ] . t her r S ack
of virtual §gfcbl eruségianl é&ﬁgﬁe&ﬂ FQI eteechn d eyoeog/eec\gr){uqt%\ﬁité E}% ttgégm\i/ti r?’ g’alﬂsol der
structure hldsws ae iipidwed! brbwbidg rexpldidhce Thdt, nepatts 3hs nbed forbfethes hawgitioned
according to clients, contracts, and year, it wll be appreciated that the

virtual fothesgh fldess(bash dewneandshacksipdr i Thy saenpulessons ang capabilitiesapplyi 10 be
descri bed | ' | it tp Fl IGURE 9. i s .
descr 000 PRTEAE A e bShP Y A CERRARLO R S LA © °

second § evele, utdreinvihid wady, fgdvide rthemb OfdhsiHab @aerfider Edpabilities,t & o@lli & @ickén t ual

folders 521 and 522, correspaonding to clients and year. At a third |evel,
t he vi rt uainffasiraepredon mppigulpting Hem thaw is mrpvided briaflet addgessioaek. f ol der 523,

correspondi ng tq .a; ﬁﬁﬁfﬁ S . t rani iL.ona
structures of Fmﬁe%ﬁ% e pg’ ??%&é@gr@@ﬁegﬁeéx%i }r@{g egpa # ?%ger
virtual fobreesssy2i®km rdlationbhhéatabuse d30, a wirtuaVifoldentedceiptiens datstiagd 23R duser
is able to navigate the virtual folders according to desired paraneters, as

opposed t o°Wer flislidelderraomponanti234. 2 irlderihandlgey eomranent, 230,anda shelhbrowisera)

fil . il i I . . . I

di agr atg | PLFISY EhnBpdntalo, | THISHIEE Bl it S Trtuis A pult Gy obck °
dgeunment | cdmpsnent AR2, nohadiafamery sé@péienc2, be ptopedy twritee popaizht 214, \ape of

tual folder. As will be described in npre detail bel gw, the screen
di spl ay 600PWSEE| DUEY FOMPRNENIARSel 2@y Sutde1 FOmPPRENtL2Q) iR ANYMSIRICTS 26,

activity e ; | r%ggg JFI rol el ements 640-64~, and
vi rtual fo}zﬁgﬁ%eﬁég%ag%%pédggh9£ ggaﬁpgirﬁ??%k el enents include an "all
cat egori es" qui ke relatkorall Batatease 22(1 dtoeast gropestiesjabionk all ifitds 16 1He sy@teml ahtudyoy

wor k" ick link 612, and a selectjon for_displaying additional quick |inks
613. wi FlOreseSaRss dEmpetks FORBRte e+ 10n-THe| EMs)qeRtRLY} i ik Eeaeral Bk Si&tsect ed
by a user f ' j ' N [ tHal r j .

" ks may BRUSRE Rl A AR r IO AR RARSURL I, TR oo BB I0 |
and saved byeevesSOL. qu2hesTfremfthe tesry dudderit2®. iThelrelddoml dhtabise230wlsoisandscat or
620, an eerQit bl ank 621, a "by date" indicatqr 622, a "year" sel ector 623,
a "pick an>Qkt FROYCISH dg Zowegd parser -qampengntdBe JHiy OnG SPWCPDr IR 5COIHRE a
"“more filteggsn §%lef?1gtt&rit<§3§o LhRs filter by" indicator 620 directs a user
to the fact that thée 1tens {)&OW can be used to filter the virtual folders
or ited®. The edheyvbtuahkfcddt desoriptiens adatabasa2’d uwiciudhs athgs erirtedn foldere a

desired new fi.lt.er term -The "by.date", | nd or 622 directs a user to
The 1 act ¢ AeerlSE, the i (O1E g delsBpRe o enfefudld B85S G | 0o
fbger S Or cothBHEent 270, Reclidih @NBHo DY pENR ESPISFE IitBle Y61AEr, theliRitiaD FiGkr, aRd e hor ™
s®WPector 624 allows a user to filter according to a specific author. -17
21111PCT Trhbysigsl deationsdp eb@w yesubiefrent (e opeshl | ows a user to filter

according to a sgglect ape dIhe.yymore filters, I or 626 allows a
dser Lo pull ap YHarioh & bEAR Ll TldRE bl S, IR B it e
includgsa gelegats i eRising 3helD EolMers SROA Cinaty @%Qs ofaiedrhy | ihyluding! AL Fiddss 631
and 632, and a "nore activities" selector 633. As wi|| be described in nore
5 detai | bepaslerstaieprapertics. ¢ iTag athgst sheh cfolless spmpenerhis 4 serds rpropsitiesa frop
desirabl e i , i figal i VAR -
usef Uit or CHRE REES 1o fe MBNedPEEERAZA, TR diler SIS REmbndlf Y SEEE
For exanpl @andlére t6 thedahdlepfatyy 2pd.egory” sel ector 630 can be sel ected by

-the user to create aI new category which will be represented by a new stack.
As noted above, 10péolderthapdlers comnonernir2s 6gmavidesrods dehayiorpier the items that existal | y

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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10 directedimnwrt he type of folders or itens that are being displayed. For
exanpl e, the present display is of a docunent |ibrary, for which the
"activity" selectors 631 and 632 may be directed to activities specifically
tailored for docunents, such as editing or creating attachnments. If the
present library had been a photo library, the "activity" selector 631 and
632 coul d i hregt p ag

form ng phgc'?do 15" paol(;‘l%ltljt\r?sltzosrgﬁcs lgar%?kfég %hhegls?q I\:}Mkfﬁacgc{q%'g?%u?g%gﬁ nla%%'ﬂa? ’rnﬁatl on

and cont r otodel ecmervnenti212andehd folder iaidion doipegerfi4286 ikt 4¥Adamespaes] ¥ighall | ne
642, a backﬁ)acg control, 643, and infornation |lines 644 and 645. The
i nf or mat i ofPld§TREaveERPraYide 84t ﬁrl'@(}iﬂé’é (comtextyaens icons thumbnpi, iafptipent.) for

navi gat i ongf f te e a e
nf or mat otngI. Qg o B8 (Rt Tl obfted R UGBS Bindle " PR

docunerf | eduentynenshi. I)ethé rirtuahfodddrairovides 4 Bn@Ea (hdliVey BdrkitertfballBieaypes

conpl ete navi gation, show ng that the docunent library is within the

storage arB401dshHeweier derg FuI?eDtBQFQ Wiy thgeauther of ihretype hag ﬁQan@éIIdG (ceniextol s,
and the b é'rﬁ‘é a r tion.
The infor anlgliélﬁ%%ﬁﬁ}l%g&@4ﬁseg?ow JJeés)W?IO ?Sgcng i nfo?hrr%talg%%na r%ﬁ cont%ent s
of the pr esmmdd&w|\gauhlcfnldetsrrem§eah1250r ﬁlps mdeafltovenmﬁleatentdlﬂ) thakanhéemt i on

i here_are. 41 ich take, up 100 MB in the

i ne 644 indicates,that
stacks of the d%ﬁﬁ e éBtPQ’r%/l tekes II?I \5i5 e iRoprluce  odsAbehaxioss, al Btgvier o
pr ovi ad I qp fi | I e
{hat i e A AR T R S S S T

ck 651, exterhbhbidndpess, siratekega@5d, other' sheRifokles tpl gen diandieme ks ﬁEs’&nbemab&(r\éZ

p." stack, 654, and mar keti ng.30 reports” stack 655. The nunmbers on
top of eacHitBf reshest stloagIFs nativR é@?‘gl%\ﬁogﬁr@m{"éﬁ%‘ dee the, wbern skl drldersor
exanple, t [ Pand C 1 0 ghyde it T t al
nunber of %%@gg‘%ahemst% m@% H&[ﬁ)dltégé g{pﬁﬁr{gezr"gof éerrggﬁi}lél tggcttée in
t he i nf or nedmmpomehi 2iet s8dds hanldlecdtoake stetichroivedt mbm\me2405 aéfﬂequestéchby the etnt

exanpl ectlgn -18 211 1 _LPCT box SB | ovi ded whi ch can be
utilized ﬁ?ﬁeai“t@i? %OQéPE’@Pn‘EPtai% F‘F"@g 3 RERRRTY 1§éI°etgF PBWE’SY writer 218pC
Corp." stack 65 t

descri bed bel owiemy?%&)rglz}s%rg\é%re)\tNgQ:Bng}J%Edsﬁﬁeﬁﬁf&gR%% a%lchgo ’agr a{Jr?IL teffo

i |l ustratipreperty dglsts tetn fé explltcaly Aeheil oo wite and eiew aomptohmtf%’()AEi(dsGata}lo
stack 651 f FI GURE 10. not ed .t at t he r ion |ines 640
S 641 ot FHIPEY T2 RBEE reth oAEH IR (SUEPBIPTHE )t Ho SUHBE: Qor p.
stack. ThemeRBSta Opf Peneradl! ﬁﬁ& @é&al'f@ld@ﬂ%eﬁpad L.IHQZ&IO% HAQ&HEFPI?IE %r

6}% é;ilnez58
correspondi ng to documents 1-8, respectively. TRe | nfornation
corr esﬁbnd@fngm ytem dipgeations et ag meyve andecdyi (dengsdxoip) dvlqcmra«ke.nu;mmn N sef

Do t f El be 10 th d.int t
W en n nePRBR S B SRR mhY B St & W R BT Shret et ST 1
gesent e AXthbhE, :ﬁﬁﬁsa@drgmosmeaktheﬁlrh g@p&ﬂtpwker\ebﬁa Badnt DO GapRmMERY be
oM¥ani zed to hol d the documents, as wil e described below with respect to
FI GURES 12thisgfungtia@uRE 12 is a di agram i I I ust rative of a screen di splay in
whi ch a stackin ed h FIGURE 11. As
Shown 1 Fi GURE 1o HEBP1b JBE LBEbE. e 1% SRR Bt o

functizsn behell160listsouomas A roWlsﬁWak&&hé@idc@Wxs@ fﬂ.’bﬁnm@n dArth@ngtial fde "
seIectlon 762, a "stacks" selection 763, a "refresh" selection 764, an

"open cont Bitildsngy S gEing: whisheean Bien7les issyed ¢qiithe database odhygewset paregsy”
seI ection ti -

"pr oper t i eZQ%I%l% 1:38259 ?cci)s ﬁgbgﬂ%@ ez@xﬁggﬁro‘:ﬁ ox&’ggﬁ AQESS\ZI%%F %g%%egtrhgu d
the "stac kasseIpatstn @omp6ient EL &R0 Yeceivesadath afyoranthiel telional idumabade 33GCr een
di splay in, V\g@ stack by aut hor™ pararrgt er is ;el ected for the stacking
function of® [} 50Wsgls, BiBRRe roW PP e colympes being femprapafitsayed whi ch
prese vari ouppst t t i

"unst ?colj opt i o‘ﬁhe;8 118} Iggll@ée?lct E@ ngg?gzg(grb?ﬁ& oﬁﬂ?ggs? aﬂ;%%g{ ac Iéﬂ%e;
aut hor " opztomponEB&ZOanademes datzafrbrrbme a:numrdtoroqmmip@neﬁtaaz, ifoldirgy) et fittersbox

SB is sho to, be around t st ack aut hor ion 783. FIGURE 14 is a
di agram i | {8t A5t FayEgalpn, J@Ieer QBerY by eafomomtgﬁbtaﬂﬁ@ feepiyes (S’PtaREP@ﬁéE 13
have been gtagkefddVieastiiRhs d&ebséa% Iﬁlﬁl@aﬁls%%f tfd §§Ié§ td %é;pg{}d in’ 8@
correspond to authors Bob and Lisa, respectively. As I cate t
nunbers on top of 30 each of the stacks, the Bob stack 791 includes tmo
itenms, while the Lisa stack 792 include% five itens. The item 758
(correspondi ng to docunent 8) did not have an author, and so is not

included in an "author" stack. The stacks 79l and 792 illustrate that
stacks may be organl zed at nultipl e IeveI s, such ‘as W|th| n the ' ABC Corp."

T Y ) PNA L A A PFSNANT™ 2 1 - rr




S FI GURE 15!t %He sel ection box SB is around the "stack by category" option
782. Since sone of the itens are already stacked in the stacks 791 and 792,
"the selection of the "stack by category” option 782 will restack the itens,
as will be described in nore detail below with reference to Fl GURE 16.
FIGURE 16 is a diagramillustrative of a screen display in which the files
of 10 FI GU r hﬁ}lﬁ@

st acks 793@1%4%%4}6%18??%%5%%9 th@(;phr‘y %Eﬁ%%"’&o% SE&Q éﬂtg flo ting re?pgﬁf

cat egor i esgquaerg dpdddricemipgnent 320 sernelnshe/SQL qnehe?s&a tha::erameﬁaﬂ aathbasg 230. docunent s

1 and 2, were not de5|g ated fqr .any additio ories,_and thus did
not fall into aﬁg/ geRerely %9“@%&@8689?9%%226 “Fq?‘é%%l? &t ?%W%klagqth%
illustrati f r I i lg
Fol dors. | oufie BURS! SIS ICWRR il IRy Picfl et plfser rfRABhCRE |
f ol ders¥ qtakekedchrrowon@. ustkg the Icblubm theses transfbring thoroew deo anl [DésowAmIDh

respect to.,. FIGURE@L t he ' 11fo|ders UIC link 616 Prov:des for
swi t chi ng b 5 &P Cséructp{)q Ydich 1 RE TERTEICE JIEms, gy 4 pamespace.

i1 Tustrati peidf ths ﬁfdv@seﬂrtdhlsﬂ%k&\‘s ﬁJ‘BéN?JkQ hR?BélﬁkQﬁﬁerfd F}Sa%e to tHd'fesPh aieca'
folders that are shown contain the fites o e virt fol der stac of 20
FI GURE 17. shell. otAflssr cagbingsthis Hatai hedpeskenpndaiabase actdshi Whtche:antlm:kestl@Sle @55 of
FIGURE 17 are _al so contained in certai n physical folders in the system -
These are BWY¥™n FIGURE 18 as a "My Docunents" folder 851 that is |ocated
on thejpresent TpeBakREratol coﬁﬁ&'fén@QiZ foﬁéxﬁé@ i 2&pbiliol Sndvigaoado Aviktha
present conputer, a "Foo" folder 853 t i's ocat ed on the hard drive C.,
A My Fi l efoldéro| Aedegsied pbove, ¢hd cxwmgdtoonowpgméﬁ reneive5 IDEXt® froad ther i ve"
f@wder 855 thaégls | ocat ed an nal ments. fol der

856 that i GchtH SHENGTHer®: &8 E’P ne“.ﬁ?ﬁi B f’BE’sIl’Fo‘E“”SaEL;‘PHéP %%ﬂu?fﬁat is
| ocat ed onb@RRE REMpPEAEARILE! ThASertiRR¥lor 122FAI3 REndb&iatAtd 8RN sHef BBWSerlAd
switch fromthe virtual files representation of FIGURE 17 to the physi cal
file repreviemcomponeni24f] igLiREingdD [ty thaBae atthoed tabe gsertedointotyg vievbefiareen
virt ua{C file re resentations and physical file representations, dependi ng
on wh %1 i aéé t¥d for a current task. The different Iocatlons of the
physi cal fol der$hé3?ﬂop%ﬁy f@ét&@/ wdwkmam tah@st L) hetssmpsroaémt lftfenﬁﬁéxfs%h file
systemmay be relatively broad, as wl described in nore detail bel ow.
-20 211 |mtmrs mpigeREor1hosesprapertiew d‘hag:rapnrtyl fagtory geinpenent 224 revaivenda@80 by

whi ch a us n.dir mani pul at i.rt.u ders. be, descr,i bed
" hor e deram B PRNEF faele DR Ee 1Y 1B U B BRiny Fetler SRR "t he
virtual .fohsise Stha p&l’tmfbc%rytdbn{ﬂ@ﬁéﬁ 200alsodeEei Gl datirdid th@@ﬁexf el folders

mani pul ating regular folders . 9., clicki ngjsand dr aggi ng, opyi n%

pasti nf e?%nqon%Z%omlqdmgHr@mlqsg from  athst ofokdess2, Tihge %Mm Vi des

virtogl fordanRepfEe ARFsiREianban BELA ol B ok BBl 3 e iy

:Tnnuser peerﬁ@rmmsdzsfmqnmdtea@ylthmleﬁs not ed above one exanple of this
t be a user_clicking and dragging a virtual folder to copty its contents
to another virt &8¢ shedl ?I@Wser,@t“dd’l‘E}VGQWPB%lt 264 displays the contangres! Hfdesrin 0

contents aﬁﬁldW'aHH”}ﬁﬁagsr ?ﬁ e [y tlﬁgr%&’loﬁ %t}?ﬁ{e' %férdf ﬁl@gr%g 11.13 LQRpURET -

FIGURE 20 is a di agram ustrative of a screen a new \West
Coast 2% acHlidkhf, hﬂagglu@mndddetgatmgt Hhus{ ﬁmkﬂebfbr&WﬁdF&dlﬂewwanMsmt 2@0ast

stack 656 was, fornmed a us C a new cat egor West ast .

Upon its iFFEVE tberlesrt%/%lﬂnstﬁﬁ a%ﬁi}a&feggefcﬁf&swe\gtCQWO%ﬁﬁB&lSa gts Fr&{ﬂs? and
have zero jeb@ing kit tH& 88RRsIIBRLt & 5nddls HEdd/REe 281del VR HiE B A rlIggn
added to the West Coast stack 656. One method for adding items to a stack

is to sel eptocesspradtOi cul ar i tem and e| ther nodify or add additional
categoriestothe at r fo he item such

category "\West afg‘:tg e@ﬁ 39&@%&%80%6 I%H@‘éﬁ% ﬂén@eﬁfFaEPGJRE
20. This PRRAASSEs udrédseﬁésﬂceﬁsérm; dﬁffeeerﬁ@ﬁmaée&i@h%élﬁnﬁtﬂata%ﬁakﬁd Bf gReerty
for an itemthat is a type of ad-hoc 20 property. In other words, a

property oactmailpbyslyqiemdgtéﬂnmc&le bpesteen atryctirepdn dlﬁtdlskeaThusgtheaﬁydtenms abke to
d a bi t | th th t .
rostgned S0y Sh L Uk e RS SRR B PR SR

nane of a person. As will be described in nore detail below with reference
to FIGURE 21, itens may al so be clicked
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and draggeditirgTbe copied from other stacks to the West Coast stack 656 (in
whi ch case 25 the categories of the itens 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 diagramillustrative of a screen display in

whi ch di b i i oV i the fil f .
atack 651 TS Bt e BuRf talas SR WGha it sigers! BT B e P
FI GURE 20, virfael fosdes inel stali@dnidier AlBrs Cati Rdap$ Gk nedkystamdnélegicksy, shown i n

FIGURE 21 the user has clicked and dragged the stack to be copied to the
West Coast st acRIGERE 31ihadlow diagramsillugtedive of p zewing 560t veticha gser weovidesns i n

FI GURE 20, _i to incl total, of,4en. i i ncludi.ng the -21
L TinvCr aaery S RN R stClel . TaaBlodl 3P the' R progB SO Gl E oblS
itens fyonfrbiethdBGeColpa HoACI040 e TRde FropdsSst psdshpe ety f0aRtreRtidhd 6-6,
this was acconplished by nodifying the category descriptions of the eight

itens to afaebasecAideblpdielOonte relatigael datahasgyproyiden thgieasultobackdoithe faldirng
the origin " ARC ; . 1.5 11 I . di rect
mani pul at| BSCERAT AoiBe 365 R der oickeSioh proVH TS BB L URE R SIoPEE | o
is right coéfvdkusigoRiarsianditemad sel ecting delete. In one enbodi nent, when a
deleting functign is _selected by a user, the user is_ queried whether the

i tem shoul d be HEFERE# apiflovndiagrer llugiratisiepijaropunmidiby woiphtvigua feldess
virtuajy fo i LS Al -1 0 i.rtyal
¥ o derttyo 48 onsttioec i i BIRYES ob 4R schnlF b RHBEE il URE: BUERER by o
\r)‘ovi ng tqerdé@snt thd wead eyod plotk 002 twikenn@tsd dira operis the &irtiad foldén) a defilt

ds, if one of the itens_ that had been copied fromthe ABC Corp. stack
651 to t hedWsEs s uesdst This defaulzmeniais takpanfrom the registey edor pxamalpethpesiaultoast

stack 656, i -be: o) i ifyi t o) at @, for
tho parti cOrar Tp AP TLAE IR B0, RbTRE g sBfec BEupRS BOKLECT A o
FI GURE 22 bliscla3ld,ake fhlagrpotdssdrushstaicty/e qadry abjeatifornisAilryf, and the sigsdsem
dynam cal I%&gener ating new Filter terns are utilized for

il )
e At | i iR 1 the Selftiqns| (RseSise. A6 & ok 2B e raranal aabass apparales he

tilized f ' i
grr{)oldizﬁ'en?l,%s‘?fsﬁ?{e trhg qélgx(r?oérﬁ gz@%esr{ﬁége 09 Qlﬁ)e%l@cr}%cegg r![al%%’oagenro%eand

si st” of netadata categori €s an el r val ues
(present ededlamhdie user in the user interface as clickable |inks or

dr op- down nenus). he user icks on a filfer termin order to fjlter
down the currenft Pé@%ﬂk@gsé}}e @ﬂqrtpé?f%*s% talips thess grspits @H@R@@th{e’lnl QP at es

how filter d Ic Gl (WK Ig{gg? , bl ock
902, the plr%g)gg?(] ts ?gds ?@?&Hﬁnco?régyan%@%;t@ {;‘1 of é?ﬁgn%hsw?%% co %géktl?gor%@%n t he
preseri0 di sipivalp mopelate theesvestn with shebtesulking 0drtugh foldesseahdf itdrhe fort the mseraoe 25
dynam cal I y gener at ed, baged .on, cop roperties of the items. At. a bl ock
906, the. pIUTRLARO 1Aeh S DIEER SoDek e pReie G ShEE s kiet B
rerECt" on {sling hldifdrbituetyeom pivdi")ATF 0@ ¥R4RpIe, #lisek BbSldRERE A5'Show AR aftystdem
review the properties of a set of itens, and if the itens generall
have "Aut hpivet: Hstha userogrestwant ¢ shdngdet the view themthedrouting ireturnsfto thheckad2#hor s
to filter by, e by clicking on.a particul Aut hor, .the itens that
don' t have Sire RER ISR ARGesf R e abP it e Al et et i
filterdng pAcRGRWSroWsAHdtRRurhRCofURlitsWahd) cEnstRER AMeWTeddieridf k@Yt tTe set
- of itens on the display. FIGURE 23 is a flow diagramillustrative of a
routi ne 92Profess thepecenyimuenas descabedhgpovecrtsthp felddr wigw ¢lears énd apiaes, obing
filter ter " user. eithe ters a new ~7_ 21111PCT --
filter terﬁegﬁa@?rggérggﬁ%a%eo%%ﬁ% %{eﬁge[f)}ﬂlt’]e[{ézfe erns that have been

presented by thk syseeimplésalbah ebjeboame, provided tHat espréRhtBori@yiersahat users
dynam cal | y generat ed bﬁ the syste reset. At a_ bl ock 924,
e

or they may be r / .
the itens $AORAVISHE HH0.| KX pxpmRle, davblegelicking the ﬁew&?a&uw wilk pavigaim g to
whet heyy t hei | i ' : i f
the 530 | t Db SRREEl P il BRAle:! ERef™ 1Y SIE: piobdilhr SRR Mo R Brdler)
are eval uaseegds'l queag cotitaseiond] tdatabhied vbich heaids batk therrows ape cblyring oif ddeas
"Bob". At block 926, the itens for which the sel ected properties do_not
mat ch t he forithese soBg dhe foldpppwgempoptcalss ap snpeeraisoion! these gprgs) which
FI GURE 24 {hgngemrggﬁ%qﬂelskggﬁrati ve of a screen display in which the stacks
of '

-14-



10 FI GURE 1@iitigve been filtered by the term"AB'. As shown, in the filter
area 621, the term"AB" has been typed by a user. The information |ines 640
“and 641 indicate that the itens in the display are now those that have been
filtered by the term"AB". As shown, the ABC Corp. stack 65| still contains
eight itens, while the Backups stack 652 now contains three itens, and the
XYZ Corp. stack { I . i i I 644
thus 1 ndi cat o5 PRaNSAHaRASY SMAE VRS, bl P poibl Sl SriMARERIAGE BB, 38
MB of menpFyom fhéSabive2éxainple aftengareswing | dosvnr @t justesholv Bedtlss aengsliaspkayan n
whi ch the stacks, of, FI GURE 10 have been filtered by the term"ABC', Wth
regard to CPRREFithe Biewita oy shEW @F spngyaRalums. { e proesss RAShangHA Whe viFgedt t he
addi tional ; t; Oy 0, fol 20 I : . in
FI GURE 25, IttE ﬁg 1|ﬁ{r?f %‘gﬁ%%riorg F%rtléetg)%Gﬁoéazl%% E%&ﬁ%%w i% (E:Qa%’ éﬁtg %eayétsﬁ%gél)\t%ekrrs on
the di spl agomeptunlipaerandedtinwostagkst Yased ve it réiidésentalibe. ABChiCoase, thetsanks 651
is still shown to cqontain eight itens, while the Backups stack 652 now
cont ai ns oﬁIeyreP‘VéngeBéﬁ‘@. Stanfé orgash e theowariqus @ltsuas. nHsere sam iendi@vigaiet iniher e

are a tota j ' ] I CAy b t ot al
of (25 1B of™eeners ‘B S ObPESTbr B B e Ul e o
user may entaemangethd viewweof thesersemainthghsngt s estdakk thesed en s paoperty l{en., used
to filter the itens th re shown on the display., FIGURE 26 is a_di aggram
i || ustrati 08 I Serdln df & 5?§mgrpr9\PﬁrB’thWe£ei%F¥qdemep?%\¥F ff@an f#ﬁtt%ﬁag%r m
"year 200231Hf ¥6hIAYe SHowh ARG rAPONE, WD AR thide-sBY ridfee | ndi cator 622,
the year selections 623 include t?’ue years 2000, 2001, or ~2002. The 30
iecti on box SBhesesshownficach dyeryadapend ot hvehigte physXG Mcationdi aratnahgletihathet he
r is selecti that as,the desired filter term F]GQJRE 27 is a diagram
i |1ustrati JOPSf e SKRRIF HF §$9Payn4ynbwmﬁ%t_°ﬂﬁ%lug? Pelértﬁgélﬁfﬁrs TS USHds Heen
app! | ed.  AUSQurhMiolder.t RRehfildif ine SloE kbRl jRliud UG of HEMalbuser2h
21111PCT selector 623A. As shown’in F RE 27, after applying th il ter
term " 2002%¢yent dlkbfolderben nofltiple ewsvdrk chhreectetdamkspubeay.e The eserrie dbie el vieMbarel
specif'%gall , the ABC Cgfp. stack 651 now contains six iteps, the Backups
stack 652 RRANSEJIRE SFIRE IR 3 1°6RE PrIRTEY BlIETInefsOns) SR RIE 4k SEIps RTBRFTY
cont ai ns t hree b8 «xpoRd ity YZIiQ@ﬁQon%@Gﬂﬁuﬁﬁt’oldE?Vﬂné BOSGR Propdri&s "
itens. The information |ine 644 now i hdi cates a total of 22 items, taking
up a total Toé Ber dBildfaddmewnr foldeThéo ithef soopat doremaveefoldead than dvede prevoausly
i ndi cate thg{%}the items shown on the display are those that have been
filtered ft8 gntai nthe filter term"2002". FIGURE 28 is a diagram
illustrative of cﬁlesgib@grbfdlséﬂl RY WHIcNRiGh] doldesst wilp phévids @aRRruRd ity is
selecting a nonth for filteri ng(.) A box 950 is provided which includes the
| i st o020t hnemwletlge wolkess. b¥xtigd dolders ablewnknevdedagedornkersttheasilys prisgh bRiweeo t he

user selecting the "pick,a th" selector 623A. Thg sel ectd.on box SB is
ahown o bk AewRbtE b, H80yPe Pl s ARy §UfoP G SRG, RRSEEyd
i @UStrat i weriadrs 8adiClef@o Rhwdh Ayfarbiar Metod Hisr @%@ﬁﬁ@fgﬁoc&&eﬁbﬁdﬁ&aﬁﬁlc{we

b®®n further filtered by the nonth of January, and further showing a filter
term of " d&gn be peedde agommodatedbrie differephprefesgnsefat i on |i nes 640 and 641 now
indicate that t 'k%?-o - di_spl - t f] red by
the term "Janualriy)iic'.U elngct:JI?gglsa%g acog)%@zﬁirtssnﬁ%%es g&\fﬁ&?\éﬁ%%ﬁﬁ gtianblvvsv({;éaIs

i tens, 25vhi feldéharrdaigemensen Bland detac Rhebphysicab fsldersireangementcisrdasedioh e
itens. The information line 644 20 indjcates that there are a total aqf four

i tems on t tredigoa®) taplemgritationtod kelders, whichieay 5 based MBI Srisrfshsy exigting g by
rosul T o bahie sich ToREAL IRt & DFjCHE ot MachBe it fliing 1T
routi ne 940adedrorctieaddtued physieal 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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qui ck |ink21i®€Twi | | be described in nore detail below, quick Ilinks are
predefined links 25 that can be clicked on by a user to create user

"sel ected views of the sets of itens. In one enbodinent, a quick |link may be
t hought of as a type of pivot. Quick |links provide a mechani smfor
retrieving a virtual folder. Cicking a quick Iink can take a user to a
desired fo iab@S user
to a Wb S%th;lgﬁ &hﬁgz °§‘8§§k%niwré%%le%%%§fp&n§dd e%y {Ué@gyaéq[dgﬁo %@Iﬁ%%% be
set by a ufudder 4Fdy 42K camdl 43,1, 3€spedtiveky, rvhicn edchl J:ormspbmisj tlmomdnttactetfmr thea
viewstacke é’ t hors rnaflat Vi ew

l |
for all of Sec?% ddﬁg?fﬂ'entb‘é F E}Prcgelvgbfeaflhg’fsﬁk%?ég‘g?%‘;]ela éa?P“é?‘g% a
create theledé}W!TquJz:ﬁEn& hﬁ‘i(%e 'e’tf'vely, eatt] édr?égp ﬁfl %Hﬂl’{@ &iﬁb@UBE tRDshidl 2

bl ock 942, a user es a sel t|on on th to i'ndicate that a new
qui ck 13 nklesklpihch b€ tHeofohdeals HlomZﬂhenqaﬂéhatﬂo dqnltenmr atfelder 613, 1Q3) gud #oh. At

a block 944, the user provide or the new quick link. At a
bl ock 946, TSPREUNEN %P&R”F?%Rgﬁng tgﬁ\;é@arﬁw 2t he new quick link name is

provided in theyS,fuihe Rbfee*ateaemhe 2 hutbel log d%géelleéué:e bl vk &) al &e@“cﬂoagr am
| | lustrative of a screen display for creating a new quick link called

"January Vishes basadgaie atphysitall folder fije strudtirelsReh 29 thaddlluiratediib FAGERE/2, in
FI GURE 29, _t he stacks. have been filtered b nth of J | n. FI GURE
51t he usEPT RNt BE dtret RATeDHE BTk Bl OF e copeiesd BBh Y dstrebdsay o
as a NeY Opidalicdd, e ustPwal frsh a8 d 13 HRYidateCo NRIVFAINEraN 11t Rork hARUAE YorhRiCls” -
Thus, the hew January work quick Iink 612 is shown in the quick Iinks

ﬁt i on of farH&dieat $paradytheninilh ha‘éﬁg@rn&na\ogﬁtoKﬁrtmgfomv\ﬂéhtmkeath Hiescontrags ferer i s

[ 1 d h || k
Pk H gt SR Wi h dedgriin bor ol e 3G 401 Be R foBhs e igh &' 5
qui ck 11 nkTRfs dPing&nbntAMBRARr S diffitult §he tHeCther AS asb¥valli 6F frk @dREadle, arifdhi%

sel ection box SB i's shown around the Al Authors selection 611. C): her
exanpl es oferendl| prevents ssimmitenaois htiewingaesd smanipulabion gefi el bf ke ¢omirketsie
"all apt hogs". nt ~docupent s nts ve shared", ~all

docunoh o Pl it P ater VIR toget e TR GPRGH Bty e veara®l s
and "al | t ¥RBSwill Kle Ed ﬁwgat@%na %erﬁvﬂia&gt'bétﬁb ifbldeistan at 420e 268 432 S&é;ﬁ@ﬁveﬂy spl ay

in which a list of al the authors of the items of FIGURE 32 is
pr esent ed. AAs‘WélhbﬁNdescnbﬁ cumEradetaid rbelaw, dhervittusth fpidaes gbthe ipsesgrioinvertpn
whi ch i ndi cate cal ums r sho vmn the nane of an item the author, the

nodi fi ed dgfoé(l Wén}pyopve? %gysﬁnﬁ é‘f‘f& the | ocation of an item A list of

~Aut hors 951- 954 FRGEREWR, tré&Odif &EROITH VigtuhlofoRiet BRtiGurk: 4As WﬁBB@déchBéd/m 25
FIGURE 34 is a di agqeam illustrative of a screen display in which "Author 1"
f

has bedh salosedetdil faelny.tvisualifgiderst createslgmatign-indepandgnt Kigwvs that allewi psery ©
| ude d 9 t t
| aopact; ORI, Yode AN RIad i IERGHRERUAL | A5 MEHIOR FIOUREY, fre |

modi fi efttvahfolderd bleyreprdfidled dssstaakdd or vishlt foldee 800 fsi dne’alititkas fmlper28é2t Kb
o™ nenory, and was obtained fromthe 30 | ocation \\serverll Ider Sé'a
on

document ~ 981 Brsts leypbwiher il cfoldes A0Q uesaiRY Hijual, dplgersp10
22 Decenbet., : S%gﬁdmb Yo f 1&4&0 8§t9:I c’égesfr' 1‘e‘§ edtiREBS A'%Ow?lpﬁe likdop Pé’c} g'gmee The

menory, an sfca 3or ed &1 oAt on cument s\
| ocat i phs détaﬂfbelodxod;mmmur%.ﬂlom alusbr%acdasaﬁbmacdolrdlsg tad desired pataimetevi rt ual

fold f -25 111PCT th t
(i1 oront. physi EXFORBOLS tHer Ciura 0106 S1EBL CRRERFOF NI EXGIRE Py WBER Bl

FI QURE 35 5 aaset&mfvlé%ﬁ%@mdah %M&@Sfdf?urmer %El@&’és' ﬂau%ﬁ)la&g;plr%aalsng a -

new | i brary. One exanple of brary is the documents |ibrary descri bed
above wi t hwhidhecorresports tb@cﬁtlrmm,ﬁar Irespgetieainl In 4>tihbtr‘amde,sthe@hsntsstadf of ar ge
groups of us .of f|| can _be a soci ated to For
Sxanpre. pioRES THkgP R 8 e et by e SR B Y G5 ERIAS, oy

be anogfer ywhidiPfifk! /8 iR ﬂ%%h%édqgl éacB ¥ tBE Mirrial lf@laeﬁsham B Bescatbat @ to
the particular types of items. For exanple, in the photo |ibrary, there may

be tool s ambré détmdbslowhat rel ate to mani pul ati ng photos, such as for

creating slide 10, sharin I ctures sho 5, at a

bl ock 962, a neﬁ&ﬁ%ﬁ% a ﬂeec&éaﬁagug{/ﬁ H%f"% f(ﬁger e \Aﬂlﬂ%of ﬁeﬁ%ﬁﬁmg@ Fbct ed
characteri g4 @8rd 1&el2nbhRflal Rider 5t NRoRGING alvakuAl ifETer ABE whicAUREdsdoAlOtd d1e
library. At a block 966, the tools and/or activities related to the

sel ected characteristics of the itens or, to other desired functions are
provided. FIGURE 36 is a dlagran1lllustr%%|ve of a screen display in which
a collection of 15 available libraries are shown. As shown in FI GURE 36,

the libraries include a docunents library 971, a photos and video library
972 a_ nu5|c I|brary 973 ~a nessages I|brary 974 a contacts I|brary 97~

ey L -, I —— o



As shown ImUPFGURE 37, at a block 992, a scope is defined for the physical
30 locations fromwhich itens are to be drawn. At a block 994, in response
"to a query, the itens are drawn fromthe physical |ocations as defined in
the scope. At a block 996, all of the itens drawn by the query are
presented on a single display. -26 211 TPCT | FIGURE 38 is a bl ock
diagram | | {ddst LbikPwhlds! the CAIhAYSBOLT (ioBalddh STRYs hMhet iiéed E9RRa01 3

vi rtual der collection. As shown in the system 10007 rray

i ncl ude a Philseh¢ vertumpdolder Sttdobyre £nr &tbdvm‘luahﬁdldmﬁﬂ)ﬂu £, bﬂécﬁnehaverbv&:h and
renmovabl e stor a%ﬁ 1030 an | ocations on,a nefwo 5}5 040. . The ov cope
100 s qeSehBdhaceribs fit LF&fsn{jm&fLaftSoP“‘{ KeaTolh Pl s RPERiATT et SR oh a

user's it T
mod 1 ed. TR AIGH MDA LRSS CALLREL IR gu’r%?lﬂé’l%&f%??gﬁ%d?ﬁgt

items rfay bnbmmviltfnnfammﬁmE}GU&E@m cal locations, such as FI GURE 34 showi ng

di fferent docu 81 n efromra S rver1 aa ¢! U er oen1 a
present conput P Eiegyderam of s,y iryalgRider té‘l‘ t‘l‘B » WlieEeiR g
physi cal | yst Qe84 le'oemﬂet h&'uﬂ Fome?sz@ R8s béenFdREe3Rltdred dnth varenallifREERBD

illustrative of a roufine 1080 for including non-file itens in a virtual

f ol der col armicﬂ?onorre&pnndmgéo |ctlents and eegronAt aghied laviet,thé ivirtual fadder Jt2lhattasar e

typically located si cal a anpl es of nonx. |Ie'

wnbl o b B Bronk Bl s Spal el S04 SeestiliRe 7 rediue o, Sabid

bl ock 1H082cwekdad ﬁa@%%%rﬁz%nldﬁdl|str&@cﬂre§5)f‘F‘PGU'I@W§nd‘9mlefp‘s|1H’u§tr§aﬁnﬁe FeRMRit t h
ma

file itens that sear ched bg a query. At a block 1084, in response to
uery, baftthe ifolderi system. almdothér ‘eonds,emm vireakfodden sysiemmag @Bﬁftlhéblqder y.

a bl ock 10 th th f te nd t t t t.ched
The query v 6 it MR ok B PO PR elsTs, b BBpdsi ol BeBEns i ve
of a scr eedbp@hée%'t%\ﬁ %ODUcﬂian&épbﬁ’&b%t WWJ bF & ?sthéa@fﬁie sﬁ'%ct%l-”@%bﬂ Rs FhdeURE
40, the itens have-been filtered to those that include "John". The itens

are shown ilostrated wddGVRIOht act item 1101, an e-mail item| 102 and

docu t itens . 1104, ontact. item 110 em 1102
docuret e Sk it et BSOSk o0 o P SR
included W Ybcunes |idkar | |/@s héteBbovey Glackdadn bda¥ed @Nrebfeséritdatyipg &t varghl

mani pul ated as desired by a user. As was 25 described above W th respect to

FI GURE 2, folden Aorwilliheedaserihed mﬁ@orsde@drheéquéhe s¢re¢rr displanPOhineludee quick
| at |,.datab th
R e R L e S R

been il | usiddadoetopdlemetes 640-688l, anutwaall folber stdeRs 681-65%d that various changes
can be made therein without 30 departing fromthe spirit and scope of

t he
i nvent3don. - 27 The geickplink |elemgnte psdedanent §1loFat?$F§13Fn\PéFﬁlq ERK pRO.wei callan
excl usi ve r Ich Vi i £ I Jdn a
computer  sSLRaS bR TigR et id SRR oforB) B HER o RO sAbdof o WBpiaine. ! O
risi ngaddikecfnanqmgk anss:@p?e Awi wﬁlhbe ﬁésycabaain rmmateyad tmiaw; quick finksroantbec h

iens are to be
selected by a user to perform desired navigations of the virtual folders. Qulck links may

be provided by the system, and some quick links may be created and saved by a user.

25 The filter elements include a "filter by" indicator 620, an entry blank 621, a "by
date" indicator 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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drawn, thez2soepe conprising the present conputer nenory and at | east one

ot her physical location; receiving a query, and in response to the query,
"drawing itens fromthe physical |ocations as defined in the scope; and
presenting the itens drawmn fromthe query in a view on the display. 2. The
method of Claim1l, wherein the at |east one other physical location is

anot her co ey ) " i rein the at | t, one ot her
physi cal | (F;@gt ?lgﬁ aﬁgteggﬁoca%§§ﬂ6§1alﬁ1“gs Jr%{e%o\;\ﬁﬁerﬁccomgg&gta%%%%g CEFEY 1,
wher ei n t h@hat'moeafikerongleetdi®26 Allyws & aberlto all upAddisiond] kst dspRiyage
device. 5. The nethod of Claiml, wherein the query requires searching for
speci fi ¢ met adatie petpisy s¢leciorsfinglude pt'sragte & newheategoroselestor@§38i factiyity”
wherein th it fim " J: 100 e y ,ar. resented.in the
Viow on t neclar i ahd R SR G R IR Y a3 B B REIRE i Rgte

met hod §f Geailrbelow,wheagivitidshBat\akepressntddiRiagbs Pbrogenerly Riesisabild filetorsp o
physi cal folder view which indicates the physical |ocations where the itens
are physi c@ayymateoipeeificaly be,dirpaiechisgacsivitigs aisphud foryhe tymenck vietual foldsrsithatn

fromthe ¢ | bl e nop-file it n9, hod of
Gaim e, wis Sl eRe Waelhyeh; Fol LEMTIEE A90L b pf il RelelOF I LAET
e-mai|ls. - B8sele@dd by thelusBliGs crdatelHnevicaroggrstiveiich wiltlbdtepresertediby havwiRgack.
conput er - execut abl e cogBonent s for, inmplenmenting a nethod for displayin

itens on a di spldynotet&bays HBe acbYiPr selpeigrs Cdfand A anayc bpanese %Pﬁ@ﬁﬁﬁib‘g i cal
! Fee it . DBl
Menory 16 o0Cc it os td the @ﬁMHfoQldg{s%{Tgtgﬁ{s Shedt gr%%}'gé &‘gﬁl’ﬁg%cggﬁ&fegglglp Ifég?ﬁ%rﬂr@eﬂp the

present conputer nenory and st on r écei vi ng

agauery, adisplay is efpalvsement litreryq erwhich e aeg vity'esalecdtsro 68 1 lard 6BY snayabe
I tions gs defined.in the scope; and presenting the itenms drawn fromthe
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corrput er, a locatlion on networ k; and an erna tor age VI Ce. ." The
met hod of @hdi6A2 konldibe fei activities gpedificalBodireces] sephiabs, vuch as fopeiag fghoto

met adaﬁg prﬁ)perties of the itens, 13. The nmethod of C aim 10, wherein a
plural t2y 8PUM§ErshaRg RIS WilleOtherdiserst ed in the view on the display are

presented in thegyfq ﬁhﬁ&i&ﬁ%@%ﬂ%&&%&%ﬁléﬁyﬁlcﬂd&liﬁﬁfrﬁtati%rg gnﬂ‘&o‘@{cﬂ%ﬁi

Claim 10, wherein the view on ay can be swtc to a physi'cal
f ol der vi ewontinlcline 642, cabaskspave qinyrel 643, drpic atforomsionhknes 6 earidt 64% afle

Ishgi’ 33 'e %iér}fggsqtg)%}[ l.ti]rm0 dsrégéﬁgld %H]_ ?;Lrgyléi\gﬂg N _gti(grp gs Itct> %'I'l'léB cgrggl\{mnatf{ gg.gg)g g? t}(aeuer y

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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16. A syst&mifbr di splaying itens, the system conprising: neans for
defining a scope of physical nenory |locations fromwhich itens are to be
“drawn, the scope conprising the present conputer nenory and at |east one
ot her physical |ocation; neans for drawing itenms fromthe physi cal

| ocations as defined in the scope in response to a query; and neans for

presenti ngpgheBiik Efésvidiﬁa&’mcﬁ ERBlIRiZBAIBY ¥ ukél 18 s¥e@Y RRiréd HemPITRY seledibn
2111 PCT '~ 17. The system of Claim 16,  further conprising nmeans for

sear chi ng bbheS ABE Corp. nutackdedtl yigldopwien efshoitembef thatestack, as8ill Fhdeserjlstdem of

Cl ai m 16, rther, conpri si s for providing virtual folders that
repr esent géiﬁfvu‘?’él?fe? chfo #ﬂg]ﬁgﬁs in the view on the display. 19. The

system of O ai npil@uREqutib%rdi%gamrmﬁétﬁav@%@a%cﬁeeﬁ dﬁﬂ;ﬁz%hb@&gttﬂg ReRBYS kAl
fol der view which indicates the E%y& cal locations ere the itens are

st or ed. 5 20"ABReCapststaekdd | Of FIGURE, 10 Ukt shhanld be nptei shat ghenmformation linesc40di ng
both file it and.npn-file.itens in the ite that ar, awn, from.t.he
query. 21. aﬁ“ﬁg@ I&%%ﬂfﬁﬁ%alte @EW&HW?W%@&?‘%I‘%{L‘%’%W %’e né%lg‘(rj §°]F90r5t§‘i r.{tl}?g
items, a meAREACheS." SRRk 6SENS isRBwhN® incRIME § Qoumbney 75 1CTHED IdosiefbndidzOte di ng

a dat abase that allows both non-file itens and file itens to be searched by
a query; rdesinantgl-8, epseegiivelynd The infosmaticre ling 64 soespopdidghwindipatest that

non-file itens and. file.itens th tech the query; and ' bat h t he
non e i iERRad iy FhichSfRe b20 ME ok fretiiy iFilis B IGRE L had e 11
net hod1@f GlrBleMadidngddhpits sackNRitARNthel ABCI C6RP stddk| UdeotBOMivedss withéh thehe
nmet hod of Caim?21, wherein the non-file itens include e-mails. 24. The

"bhOd of @raehfolder ropreveatad by the|ABC &ivap. drekdi5dseddidongt girtugk flddramayrkel udes
sWPected infar i gn fi itens, 2 The .h i 4 rein
he rel at | AT Akt oA b OB S, 01, R HFABRY SBlow P fpect
entireti esFI@BREShe-met hod of Caim?2l,~ wherein the itens that are

searched by the %er are stored in different physical |ocations. 27, The
net hod of O ai nFXéY Rén@r i & diagearg flpsiragive qfhy serean dispdayt iroméudhoApitackinga

et wor 1 - aRBRA ibfee i o ERE nadlRerl o0 ORER P s R PR ERE e R o
Caim21, whebli fo dubl up a ifinctioh BAIE760C €MFhe HardctioRt dk 1406 ifbhedeY Ar'View"

presented on the display in the formof one or nore virtual fplders. 29.
The met hodsdectionaiom 8 "argnee deanstie sglestion 76 rae"stacks ugglectiondés sa Cafisel'se

oot oM LHLEIS R, B Lol ASAIRYLET, o gL, gk ym. gy
itens, thesdiedtadoCoraar I'saded: sgdécdivh d68.0 aa "aat'alBaleetidd 289, adddoas "prapérties”
non-file itens and file itens to be searched by a query; receiving_a query,
and i n?Q espReiont/d0t Hae selesipndiodnithiy sBOYA thBhateppdt SRS SEISFHATe Gt erms
that match the geHRE @'Y 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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presenti ngzibeich the non-file itens and file itens that match the query on
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‘ Coast stack 656 has been added to the stacks of FIGURE 10. The West Coast stack 656
was formed by a user creating a new category of "West Coast." Upon its initial creation,
the new West Coast stack 656 would be empty and have zero items. In the embodiment
15 of FIGURE 20, two items have been added to the West Coast stack 656. One method for
adding items to a stack is to select a particular item, and either modify or add additional
categories to the category metadata for the item, such as adding the category "West
Coast" to two items as was done in the embodiment of FIGURE 20. This process
illustrates 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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‘ category from the metadata for the item. In other words, if one of the items that had been
copied from the ABC Corp. stack 651 to the West Coast stack 656 was then to be
removed from the West Coast stack 656, this could be accomplished by modifying the
category data for the particular file to no longer include the "West Coast" category.

15 FIGURE 22 is a flow diagram illustrative of a routine 900 for the system
dynamically generating new filter terms. Filter terms are utilized for manipulating the
virtual folders. The filtering terms are essentially utilized as a set of tools for narrowing
down a set of items. In one embodiment, filters consist of metadata categories and their
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 metadata) 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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‘ term "AB" has been typed by a user. The information lines 640 and 641 indicate that the
items in the display are now those that have been filtered by the term "AB". As shown,
the ABC Corp. stack 651 still contains eight items, while the Backups stack 652 now
contains three items, and the XYZ Corp. stack 654 also contains three items. The
15  information line 644 thus indicates that there are a total of 14 items, taking up a total of

35 MB of memory.
FIGURE 25 is a diagram illustrative of a screen display in which the stacks of
FIGURE 10 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 23, 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"

23-
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FIGURE 28 is a diagram illustrative of a screen display in which a list is |
10 presented for selecting a month for filtering. A box 950 is provided which includes the
‘ list of the months. The box 950 has been provided on the display due to the user
selecting the "pick a month" selector 623A. The selection box SB is shown to be around
the month of January.
FIGURE 29 is a diagram illustrative of a screen display wherein the stacks of
15 FIGURE 28 have been further filtered by the month of January, and further showing a
filter term of "day". As shown in FIGURE 29, the information lines 640 and 641 now
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
Busihess 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 creating 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 as a 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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. link 612 is shown in the quick links section of the display. With regard to forming new
quick links, the user is generally provided with an option such as "save this collection as a
quick link".
FIGURE 32 is a diagram illustrative of a screen display in which a quick link of

15  "All Authors" is selected. As shown in FIGURE 32, the selection box SB is shown
around the All Authors selection 611. Other examples of collections that might be
accessible by quick links include "all authors", "recent documents”, "all documents I've
shared", "all documents ['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 FIGURE 32 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 FIGURE33. 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 \\serverifolder2. 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 951 A and 951B also illustrate that the virtual folders of
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10 sharing pictures. As shown in FIGURE 38, at a block 962, a new library is created which
. is to include items with selected characteristics. At a block 964, the selected items are
grouped into the library. At a block 966, the tools and/or activities related to the selected
characteristics of the items or to other desired functions are provided.
FIGURE 36 is a diagram illustrative of a screen display in which a collection of
15  available libraries are shown. Asshown in FIGURE 36, the libraries include a documents
library 971, a photos and video library 972, a music library 973, a messages library 974, a
contacts library 975, and a TV and movies library 976, as well as an all items library 977.
The all items library 977 is shown to include 275 items, which is the total number of
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 fo_lder collection. As will be described in more detail below, a virtual folder .
25 system is able to represent Iitems 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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FIGURE 34 showing different documents coming from a server and a My Documents
folder on a present computer, and in FIGURE 18 showing physical folders that are

10 physically stored in multiple locations.

. FIGURE 39 is a flow diagram illustrative of a routine 1080 for including non-file
items in a virtual folder collection. Non-file items are contrasted with file items that are
typically located in a physical file storage. Examples of non-file items would be things
like e-mails, or contacts. As shown in FIGURE 39, at a block 1082 a database is utilized

15  to include non-file items along with file items that may be searched by a query. Ata
block 1084, in response to a query, both non-file items and file items are drawn to match
the query. At a block 1086, both the non-file items and the file items that matched the
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 items 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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presenting the items drawn from the query in a view on the display.

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

another computer.

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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presenting the items drawn from the query in a view on the display.

11. The method of Claim 10, wherein the at least one other physical location
comprises at least one of a different computer, a location on a network, and an external

. storage device.

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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19.  The system of Claim 16, further comprising means for switching to a

physical folder view which indicates the physical locations where the items are stored.

20.  The system of Claim 16, further comprising means for including both file

items and non-file items in the items that are drawn from the query.

. 21.  In a computer system with a display and a memory for storing items, a
method for representing the items to a user, comprising:
providing a database that allows 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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for implementing a method for displaying items, the method comprising:
providing a database that allows 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.

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

contacts and e-mails.

32. The method of 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 2 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

31-
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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.



