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BACKGROUND OF THE INVENTION

Traditionally, in a computer file system, a file is the basic unit of data storage.
Typically, a file in a file system has the following characteristics. It is a single
sequence of bytes. It has a finite length and is stored typically in a non-volatile
storage medium. It is created in a directory and has a name that it can be referred to
by in file operations, possibly in combination with its path. Additionally, a file
system may associate other information with a file, such as permission bits or other
file attributes; timestamps for file creation, last revision, and last access etc. Specific
applications can also store domain-specific properties in the byte stream of the file.
For example, files that are used by a word processing application and hence
considered as ‘documents’ may store properties like the Title and Author of the

document. These properties are stored within the byte stream of the filein a format
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docunent. These properties are stored within the byte
streamof the file in a format WO 2005/ 045575

WS8R0 4/ 024295 that is specific to the applT/Ustoneo4295

creating the file. The properties are not structured

as objects, nor do they have standardi zed nanes. The

byte streans are unstructured values. Another exanple
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The present invention relates to systens and nmethods
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A file propert handl.er is proi ed to enable
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store and for manipulating the file as an unstructured byte stream. A file property
handler is provided to enable unstructured properties in files to be appropriately
mapped to and kept consistent with a file-backed item representation for the file via
system interactions, methods, and procedures referred to as promotion and demotion.
Promotion is invoked when an application attempts to modify or manipulate a file by
directly manipulating the byte stream corresponding to the file. Thus, promotion is the
process whereby the file property handler updates structured file properties in the
object store when an application updates unstructured file properties in the byte

stream in order to achieve consistency between the two environments. Promotion of
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30 directly mani pul ati ng the byte stream correspondi ng
to the file. Thus, pronotion is the process whereby
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To the accomplishment of the foregoing and related ends, certain illustrative
aspects of the invention are described herein in connection with the following
description and the annexed drawings. These aspects are indicative of various ways
in which the invention may be practiced, all of which are intended to be covered by
the present invention. Other advantages and novel features of the invention may
become apparent from the following detailed description of the invention when

considered in conjunction with the drawings.
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description and the annexed draw ngs. These aspects
are indicative of various ways in which the invention
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A file property handler manipulates the unstructured properties in the file in
accordance with one or more structured object properties associated with the
corresponding file-backed item. A promotion operation is performed to update the
file-backed item with structured properties whenever the unstructured file stream is
directly updated. Similarly, if the file-backed item were manipulated and updated
with application programming interfaces used in the structured object environment, a
demotion operation or reverse transformation is performed to update properties in the
unstructured representation of the file.

As used in this application, the terms “component,” “handler,” “manager,”
“system,” and the like are intended to refer to a computer-related entity, either
hardware, a combination of hardware and software, software, or software in

execution. For example, a component may be, but is not limited to being, a process

running on a processor, a processor, an object, an executable, a thread of execution, a
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25 directly updated. Simlarly, if the file-backed
item were mani pul ated and updated wth application

wWEe@gnasmi ng i nterfaces used in the structur edP@hps2ID4/024295

envi ronnent, a denption operation or reverse
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properties of an unmana ed 20 file to structured

pribprevrdated igdheunstvedrsfiftlh applications that operate
agai nsty,tfig aspect, promotion operates when a file-based application 110 continues

to modify properties by updating a file stream corresponding to a structured object,
also known as a file-backed item. Thus, promotion can be modeled as a process of
updating a copy of these properties that are in the item in the structured object system
160 in order that the item reflects the changes made by updating the file. In contrast,
demotion operates when a new application working against the structured store
queries for and modifies items using a structured object Application Programming
Interface (API), for example, irrespective of whether the items are file-backed items

or not. In the case of file-backed items, some of these properties (which were earlier
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structured store 160. If the pronoted object were to
be mani pul ated fromthe structured store application,

wo b@s/osdses fil e property handl er 140 perforns aPCEDB1000024295

operation which causes properties to be reverse

transfornmed into properties that are then updated in

the unstructured file. 25 In one aspect, pronotion
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prasnERidin @Péﬁﬁltﬁﬁ@ffqeﬂ’é’}lo’ar e then witten back to the
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Feam of "t he

pr onot adefexﬂng noRHoIA40). 2, Iaeﬂibre dethidedBarsformatbh oysteaamdoo is
transformati on (described belqw of the unstructured
priyperatedaa apwrgamien@th @ aspectof Fll?d?tr’t’:ﬁeéfdmiﬁ?f&’é’@r tIhg §yggm 200

represents a logical model for promotion and/or demotion. In this aspect, one or more
FPHs 210 (File Property Handler) reside in managed code. A FPM 220 (File Property
Manager) acts as an interoperability or bridge component to the managed FPHs 210.
The FPM 220 generally runs as a separate process, distinct from the process
maintaining an actual object store 230. As noted above, an abstract
BaseFilePropertyHandler class can be provided which defines methods for promotion
and demotion. Thus, the File Property Handler 210 is modeled as a concrete managed
class deriving from the abstract BaseFilePropertyHandler class that implements

methods to be invoked in promotion and/or demotion. For example, the FPM 220 can
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managed itemthat is stored in the structured object
store 160. Wth respect to denotion, a structured

wobjosnsssAPl calls the denoter when an item i s RPQOHESI®A4/024295

in the structured object store 160. The denvoter

enpl oys a reverse transformati on and 20 extraction

code to wite the updated properties back to the file.
Thestaxtateatbt ichss pdntol@prombtiom éorlAHe #4h ausescdar APkxtension.
th@'tﬁetjﬁ sglecific to the file formaLe Lo extract

or o5 dp HewtoE chle Sxcemib TREFSHAP TAEPLE 18 JEHERIP) one
regi stered FPH 140 called for a given file. Referring

now to Fig. 2, a nore detailed transformation system
206ingsdystelf;ust rat ed i n accordance with an aspect of

t he. present i nvention. The system 200 25 represents a
|dlé}r%a§%ls%{{b%ﬁorq;ggr pronotion and/or denotion. In this
aSREGISysRRESFageBa8e; FPHs 210 (File Property Handl er)
reside in managed code. A FPM 220 (File Property
MVinaagepace systemagorage. FRMer operabi l ity or bridge
co{;]rponent to the managed FPHs 210. The FPM 220
generally runs as a separate process, distinct from
t he pr gg@siSFPM@Bbmegi Ni ng an actual object store 230.
As noted above, an abstract 30 BaseFil ePropertyHandl er
class clan be provi ded whi ch defines nethods for
pronoti on Lans. Thus, the File Property
Handl er Zloq%%%fq]g%{tgtg{gét’a concrete managed class
derivi ng fr qublibstriapsfileBgiendas,eFi | ePr opert yHandl er
class that inplenents nethods to be invoked in
prom)ti}é)n and/ or denotion. For exanple, the FPM 220
c 004/ 024295 instantiate
t%gStgﬁcggg@%geﬁégﬁégepP%%n for afile with a
particul ar file extension. The follow ng code

excerpts represent a xanpl e cl ass desi gnati on: using
System  SPUSFHYDEGSPEHREMSGGe:  usi ng

Syst em St or ggepddase; nanmesggce Syst gﬂp@gé@gﬁrﬁ%\@ {
struct FPMContext 10 { ltenContext itnmCtxt; public

string fil eBileBhedmon; abstfBteamc| asg/ File stream (for read)
BaseFi | ePro rcr)rtnxgi_lc?n@oln%xt ctx); // Promotion context

abstract public void Demote (

Item existingltm, // File item (for read)
FileStream fStream, // File stream (for write)
PromotionContext  ctx); // Promotion context

)

abstract public void FirstPromote (

ref Item itm, // File item (for write)
FileStream fStream, // File stream (for write)
PromotionContext  ctx); // Promotion context

abstract public void StoreSerializedItem(
Item existingltm, // File item (for read)

FileStream fStream, // File stream (for write)
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15 { abstract public void Pronote ref Itemitm File
item (for wite) FileStreamfStream |1 File stream

w@ t@s/oss2xl)  PronotionContext ctx); // PronotiPCI/US2004/024295

context 20 abstract public void Denote Item
existingltm // File item (for read) FileStream
fStream // File stream (for wite) PronotionContext
ctx); // Pr@rombimCondxext c29; abst r adt Ppuiltion context
FirstPronote ref Itemitm Il File item(for wite)
FileStream (Stream // File stream (for wite)

Promot i ongot@Shibifd Yoid RefrieRESRlizNteaqnt ext 30
abstract public void StoreSerializedltem Item

exi stinglt mreﬂlltelﬁl le item (1frmr r ead) // Fil¢ é@tll(ﬁaamrite)
(Stream // E stream(f |te) Z‘;(\Dt 0455
bCT! L2004/ G35385% br onot | JiERRext A T SRR Do,
cont ext abstprr@a%nm@ﬂt&tvmc@x)Ret ri evebpfonititiod @ghiesin(
ref Itemitm // File item(for wite) 5 FileStream

fStream};// File stream (for read) PronotionContext
ctx); P}rormtlon context }; } Pronotion is invoked
when a’Pile streamof a file-backed itemis nodified

10 usi mMgomofibn B iNIkeBWwhRpRIfi1€ atkdaan6f 4 HRtbasREKitawh idmodified
files. Thus, pronotion should be |nvoked when such an

apsingcakijeohPl lsy anpdigations ihpdiviogk svithifiles. | Fhug, rromesipn slapld be

St ¢ked when such an application is used to modify a file in a structured store

namespace. There generally should not be any promotion for files that are not
migrated to a structured store namespace and that continue to exist in an unstructured
file environment. When a file in the structured store namespace is modified by an
application that uses file API, the file promotion manager 220 or service
asynchronously invokes the FPH 210 on this file to update the item corresponding to
the file. Typically, one FPH 210 is registered per file extension. When there is a
pending promotion on a file-backed item, a ‘promotionStale’ flag on the item is set to
1.

As illustrated in Fig. 2, if an application working with unstructured files 200
modifies a file 240 in thé structured store namespace at 230, the FPH 210 performs an
extraction and transformation of unstructured properties at 250, before returning the
promoted item to be saved at 230. In contrast, demotion is generally invoked when a
file-backed item is updated through a structured store API 200. The structured store
API 200 allows applicétions to modify one or more file-backed items or parts of such
items. After performing this, when the application tries to save the changed item(s)
using the structured store API, the method in the structured store API that is invoked
to do the save performs the following: (The method in the structured store API that
performs the function of saving the item is conceptually referred to here as the ‘save’
method, although the exact method name is implementation-dependent.

If a file-backed item, or a part of it is modified through the structured store
API 260, the structured store API’s save method looks up the demoter corresponding

to the file-backed item (based on file extension) and invokes it. The demoter takes in
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nanmespace. There generally should not be any pronotion
for files that are not mgrated to a structured store

woa0mespEce and that continue to exist in an  PCT/US2004/024295

unstructured file environnent. When a file in the
structured store nanespace is nodified by an 15
application that uses file API, the file pronotion
namégﬂr«ﬁ@@nofﬁ$ﬁnvémbwﬁ&smd@ﬁﬂcﬂmﬂﬂhﬁnhWMmhaduphﬂaﬁﬁHﬁk
210 on thi updat e, t heitem correspondi n 0
¢GNP ks g heshpecsi Beaisty SREhPaor Bgh S Bel agdpeionous
f Iol %raﬁzsa %%é A i8R dieig8hé §pe§at1<ﬁlet'ﬂgﬂ thgs fbrsgv@me%n% the
| e-backed item a pronotionStale' fla

| tsancuumdsséqret @he $aveanethed d¢scusad @loezd upcr}ath t@e ﬁk 240fb}a1mvokmg

L Ki t
SHEEE PRI A
at 230,Fig6--Midsi#de aRBhdfafdProm@btio%id @@hdtion }ﬁ‘é&gses for file

transformation of unstructured properties at
befropestyrhendiers ang {tlpgropsrty msnagers tneaﬁcmzﬁlab@e widly sl agpect of the

FirechRel Rt s KRhiple Ot PRRRRR. touleRlRL AT o o

ARhetBEWb]ogiBears shoseh Hlﬁcﬁﬂ’essﬁwdeis%&eﬁa 0f 24345, ﬁhé %% understood and
applications to nodify one or nore file- backed it ens

orappeeetatedghatdthe present dpnentipn isaot favited biithrgordey of acighgssome acts

t |

e e e S L ST
stdonearwrﬁlgi vsltm@tﬁepﬁd%ts ﬁrdnatthat shovm/ aedesctivedderdihe Fepssample,
perforns the fol g thod in the structured

sttb‘Psé’ skpledtip the afbw&llrm%s Etnﬁémfl GHETFF@W that agpetnpdplegpcould
f t
ey 9 B FAranicl o 8 WAL ihBrHelS Bled i BverRBich asina
i rqtdte dragtam i Miorabepe ndeait illubtiated 4dté mapbe kephired Gnimmpement a

part ified.t h the structured store
AF‘Petb%‘EPlO@h’é‘ aSEQT] gﬁ%r“é@ @FQF eFVEtiony e et hod | 0oks

up the yjgBteR 1AL BRERRBIEMurrbR1y lﬂ@lelfe'lﬁ Flg?@?éﬁﬁgsehfs%cesses

(based on file extension) and invokes it denot er
t dkes filepBgiad m@@@eﬁ@wm@@'@mcﬁm @2145@1954 repmesente processes

wre BPl Sttt (R e P Bfo P e FRE e oeued wp

chep dentif @ qhé R PefcHRA®S h9PNChingd QRAE! Thé YolRwing are the acts
synchronous operation since it is invoked during the

o pevdwcbm nrpapting plder atfge penesarn manpgareecdves fadile-backed item from

CSHRFLAERH BaThyS PR BRI PR AL AR By e
aSFB/BI tdgistiatibh alFb €ropd Qﬁlﬁﬁﬁmedi stbﬂ: fhhtethe fiksion. tAE320, the FPM
structured data_store. ustrate autonat

priewstthe porsesgorring ¥ P Hn FBF 6’&3@%@%}“5 6?11 P? P@le‘ﬁﬂé’pfé?%d}ng {he FPH
haaggén%l gf' tahéeb%l REQR BR3P HeSedReRRAREGRNE Sndddieving

an aspe t
an instance of the FPH class. At 330, the FPM begins a transaction and dequeues the

item from the Change Queue. At 340, the FPM retrieves a structured store item (I1)
corresponding to the file that was changed. At 350, the FPM performs promotion by
calling the appropriate method(s) on the FPH.

After 350, the process proceeds to 410 of Fig. 4 that relates to FPH processing.
At this point the FPH may first change the structure of the item. At 420, the FPH
extracts properties, and updates the item based on the properties,. At 430, the FPH
marks modified parts of the item as promoted. After 430, the process proceeds back
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present invention. Wile, for purposes of sinplicity
of expl anation, the nethodol ogi es are shown and

wole®wsoidsesl as a series of acts, it is to be unpPer/E804024295

and 10 appreciated that the present invention is not
limted by the order of acts, as sonme acts may, in
accordance with the present invention, occur in

ditb 860 efiFigoB darfertherd/RVl peaassumg. eft 360, vhet FPMinharks thetitem as not

ORI Ea A 7g e EPET g R 6Bl hs octtee objectsore

appr 10l Ak FPMIBErfamE] RsialRebacR askacAbl Sid\@bicdalile Réndle.
represented as a series of interrelated states or

event s Figuéhind$ are discussedseancerrenthy whaicinvBige b vepresengtprocesses

I L1 ystrat t . b d.io i { .
br o S R R A L Bl OB D e o
FirgSreschtAntccdsariBr 8 HRHS 1@ ew (F DY dutingde@ioion. Brddeeding
3 represents processes or a file program nmanager
( rPEy2- duihicrdllpyipaeis ore paitprmed fordhe deyn dlas nras nprdslieds sdts510, the
fop dgtefﬂnjlcgioﬁrcggc%tif’lit hang .@Jacléégﬁr%n.dﬂ*ﬂ i3 %of QAL Lode'il
geﬁ’eral, I'Fes are queue§ up or pronotion rn a

qusessed i fictehal Prodsssihg@oangen Qleshieked hemfivtdromemgdastBerwise
the acts _involved in pronoting after_a file program

mesteg@imertae aprrerriate fiemdoburdetss PrEterm et ghenly Rerttnimgéem which
f{;a?{ ﬁle-&tcké’ql gghig E@fﬂé}ﬁ&% By p’%bl&[gq@gé#* {Sgﬂ?}%&l}ﬁeé bit thab¥s

okl ng up registration |
S tassatiatededtith therieent athe strectideld @bjest gore. At 320, t he FPM

| oads the correspopdi ng FPH For exanpl e is can be |
achi evett BY: heaATHEMERD Prspiesthesiate Bt the bl SeckEDisgn resides
ASBAIBINA 6E6R EndiBlr hASi SARRCLY 6 ARG Gle) B heck for the FPH

retrieving an i1nstance of the FPH cl ass.
FRigibtegidrier thig filarswosionn Thisdetdegdetads abde (e.gt theassembly name &

the Ch At 340, P fr :

e LhaG Qe ebmriotsd BE 41T ean oy RRa fetionigads the
t habropeisteHTaD g@g it Dby BOFbgidkdted FAMGRYal BEIER P CHRHel Fthe

by "calling t appropriate method(s) on the FPH 30
Afregpeci®BOmachiec) prendausthp porgationmetion 0Ab§40rthg save fugtion

SRR RGO Br kb BN g

FRigntegsta @6618 of fiRneah R Shatange biadatetbe 1teg. The@dhased are
on the é)r operties,. At 430, the FPH marks nodified

péchkecg y thestrpeturadsiorpAddot ed. After 430, the process
0 5 . .
50 of g S, the proce oo Ok r e Rt RRAERPH ifecssing

FPAM éma; #1s RPElookean tekedehanpesinmlie wendt@ldenti Rtwidf Gields meed to be
FPM app] i es the changes to the structured, obj

ect . .
stdspoted. At &Bptherh Henesy fFem Aty itealq Hlsroperties. This
t rrﬂﬁ’fﬁ% Inhad 'Eglliﬁg ARERRrdrdd oIS read other information from the

store. At 630, The FPH marks a ‘promoted’ flag to 1 on the item or parts of it that are
demoted. The process then proceeds back to 550 of Fig. 5 for further save function
processing. At 550, the save function applies the changes made to the item to the
store. At 560, the save function closes the stream and commits the transaction on the
file.

As noted previously, processing may differ with respect to a “first promotion.”

The act of first promotion is generally distinguished from other promotions. This may

10
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Figs. 5 and 6 are discussed concurrently, wherein Fig.
5 represents processes 5 for the structured store

w@awse/0§asnet i on (defined earlier) during denotiPCT/ES2H04/024295

Fig. 6 represents processes for a file property

handl er (FPH) during denotion. Proceeding to Fig. 5,

the following acts are perfornmed for the itemthat was
mibdidue éalthafirsbdmdtive mayptat ¢o bumg thie otencanelciils in $ynictwitlseach

a file-backed item If it is not, denotion code is

b§ﬂ5§sed and normal processing for a non file-backed

I tem i g oMBARERE 2 QL AWrSR 700 folal Me Bhfl&dlike in accordance with
appropriate itemfor updates perfornmed on only parts
ofanaspdct efithgipresent invention &ivracke discussion abave, states for a file-

bR ia PR A e E RO PRl bLbnot wpdare o

StMEBackdl iARDwith PR sAASARAL ITH ‘griRidtRSStae beld # item is true
where the fil e-backed itemresides (this could be on

anbit et filediaigkerkitmn andh theeaisa pspmatioependang in|tg iterg ap hkg |An
for the FR . ' re ' Il '

" Spub Bl SR B Ek0 rhhBa SRR Aorg aptnd
Vel ioke) deh@itioh heayFdpdrdtdiad fofloasdt ed the file. At 530,

the update function | oads the appropriate FPH (e.g.

it may be registered in a dobal Assenbly Cache of the
respecti ine) based on the above information. At
540, ]g¥§§52&$%%§tion i nvokes net hod(s) on the FPH

I n or de) Queryp&tlicitem teppdmetionSTdle changed item al so 20
contains_a record of the changes that were nade to the
ltem THEEECBISIYEs are tracked by the structured

store API. t &R 10 .
Fig. 6 for Cﬁ%rt 5@@8‘&%&3@%&. ng.dm,&?&gﬁgl,stotﬁlilg%é%%ﬁgm up-to
| ooks atated racked changes in the itemto identify what
fields need to be denpted. At 620, the FPH reads

changes fromthe item wites to file properties. This

25 may gde:0 hiicd wdQpshdli Ny the structured store API

to read other information fromthe store. At 630, The

FPH nmarks a pronmoted’ flag to 1 on the itemor parts

of it t a t.ed. The process then proceeds

back téggg@a%ﬁh%%§§%g1¥%} further save function

proces syl thé sthfured fOrSAPEs faRahdthed BRP} foeavé HR item.
changes made to the itemto the store. At 560, the

save f Undfsayp se¢cgedssndgmoyon.gloitand commits the
transaqﬁ%%g on the 30 file. As noted previously,
processing may differ with respect to a "first

pronotign. " if e @de r@tirmkd issttepr BPodhoton Salge(Thisawbdyld be if the
di stingui shed fromother promptions. This may 10 WO
2005/ 045575 e HidrtasHopp 4294 3 above)

- call ‘SynchronousPromote’ method in the API to bring the item up-
to-date. Returns updateditem.
- Go to 4 above to apply the changes on the updatedItem.
9) if error code returned is ‘Item Has been Updated’

- Go to 4 above.

There is in general one FPH registered per file type. However, in the case
where a file format is extensible, new properties can be added to the unstructured

properties in the file that the FPH was not aware of when it was developed. There are

11



be due to that first pronotion may need to bring the
itemand file in sync with each other. Fig. 7

WO Ri0a®13523 es a state diagram 700 for a fil e barkeUSioD€M4295
in accordance with an aspect of the present
i nvention. Gven the discussion above, states for a
file 5 backed itemare depicted in the diagram 700. A
s tliffecdr ee@Ensibidity sohlélnes suppotted py ateesyaterrf toladlowyabk EBHifpeargiven

tion ionStal e
lawPe e etetied i proguol Fom B AR Ot Bleant reri S affg by
(quﬁ’eldeﬁﬂ‘or@@&@h&g pldvideieothér@Ruthe FPI-wher as well as end-users.
application that desires to update a file-backed item

uJhisgnakes tﬂrmmb}eéd tlgnxfmen Aminexdy addedumnsirpsioned fdepiopedigs also
"o REEAERD S Sh A B FEE G T O

caggmb&/[’;gb{wnousPromte method in the APl to bring
the itemup-to- 15 date. Note: 2 and_ 3 are optional

4) Upd itp e, ! ArrefivareHaor/ seigoprsyidenpho pads simplecmgiragured
store '
U0l 0D TGRS Pl 0P Seld prltison

e"tﬁ&'ﬁerﬂ@&*ﬁdd gleysM@dings ltemls Pr onotionStal e (Thi s
would be if the app did not, perform2 and 3 above)
- call ® é}iﬁ@ﬁﬁé’ﬁ’@ﬂ@lpg@ﬁ’dtsé?nplﬁéfrﬁ%rqdﬁ’r?ﬂ?é“?&ﬁ? al%f‘dt%l? &

the it % Qc1 %?&t fgglﬂé Qﬁ)ﬁ@ﬂ@é et B the @vlg%d(i‘f’?d

above t on the updafedlt

eﬁlhﬁt[rudtlﬁd@ pf@bﬂfe@ ghbuilé be triesforizesl 1b’e)ethe h.bdlartaddéd stn@turbd) item
4 above. 30 There is in general one FPH registered
p®FOeHties- t ype. However, in the case where a file

O PSSP R R ot s
mt}rmmwan endflembiam) itiuswas radeirgigshe dendoh extending the file to
write any new code.
2. A software-vendor/solution provider who adds unstructured properties to
a file and wants these transformed into more complex structured properties on the
item or establish relationships between items can do the following:
a) Add corresponding complex structured properties to the item and
b) Write code that uses the structured store API to transform the unstructured
properties into the newly added structured item properties or establishes relationships
between items. This code would be analogous to the implementation of the main FPH
for the file type.
3.  End-users may add new properties to a file. These are promoted and
demoted into a default property set on the structured item representation of the file.
With reference to Fig.8, an exemplary environment 810 for implementing
various aspects of the invention includes a computer 812. The computer 812 includes
a processing unit 814, a system memory 816, and a system bus 818. The system bus
818 couples system components including, but not limited to, the system memory 816
to the processing unit 814. The processing unit 814 can be any of various available

processors. Dual microprocessors and other multiprocessor architectures also can be

employed as the processing unit 814.

12
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11 WO 2005/ 045575 PCT/ US2004/ 024295 different
extensibility schenmes supported by the systemto all ow

wo b@sBPd7$ or a given file type to be ext endedP€@DUS2004/024295

pronot e/ denote the new or custom properti es added by

sof t war e- vendor s/ sol uti on provi ders other than the
FPH-witer as well as end-users. This nakes it ) )
possi blTge system dns B b¥ cantbf:eanﬁ@myveaaidws wifibus sfeictnre@) including

ol e REnPBa: Bt ro S el Sl BB thr o oca

dgschdimeshyb@h ofjavaﬂalﬂ@f)ﬁs\/\ﬁblﬁtééﬁﬁé@lﬁ]éﬁlﬁiﬂgt b@ot limited to, 16-
provi der who adds sinple unstructured roperties to

f bitdugdadusiiinl StandesbArchiipewis(hed), Micw-G pleArchltecture (I%ASA)
ng‘rcafl’{{]g% %@Rj lkgezls%eﬁppggg ;E}]égyrﬁgqc% gﬂb}@o\/ﬁsg Local Bus (VLB),

S PEMSHicrlaThrpsRAl Inte@Sorinecti(RET), UaiveaatiSeriyl BﬁpeUsBy Advanced
decl ar atlvel&/@?u& ng an XML schene, how_t he new

aGenhics st ¢ hP@aow&@@m’feéM%w GErpdntemaReNb Asensiation bus

erties. The
rngll£ @\@3) :521\31 er e(glgPl%{ ?’F?‘éf‘?seﬁéér?a?ggﬁ% d i npl enent
t hese qhB¥tahamSndret o ﬁlg:ludbS vblatlhs rpemonyt §20rand mdnvol atile

denotion) thus not requirin vendor exte
f megnary 85%%@%9%% u%la@g ?‘%I 9

g81r1 bk kﬁfheﬁ{s%ﬂgﬁ f:he"@'(‘) foR12, such as during start-

uns{jruc propert| es to a file and wants these
t mpis fstmmsdem rionvolatiimeeroany 22 x Bsftwa},ccbﬁjﬂe«ﬂrappomdmoeblmtatlon

oS s S B S0 it v
PN@W EI3cRERAREH LRI ROM (EPRON), BkctiéillLertRER ROM

at uses the sStructured store APl to transformthe
u I(]EEPRI@NII)E exjﬂaqhnn@mrm é«éplattﬂc oentosy B2hingluglgsirsdom access memory

- SR Ao R GREN e fEaimGR] B rgign and no

amaliRGeH; SRAM ismealnarmé Rreatyalotas swh ds B?ndl@cbﬂbuERbiMf(S’RAM)
the file type. 25 3. End-users rmz/s add new pr (gaert es

t dynarfiic| RA Mar synphreneisddR ANH (SRR YD edpubl ¢ptyrate SDRAM

OB S RASRE ] SO eSS SR DR AM S DRAM), nd

al’d]ne&ﬁ[@hlafs)R&NNQD‘mmt 810 for inplenenti ng vari ous
aspects of the invention |ncludes a compu

conput &ongouger; §g|alsgancludesgrrmexable/Aep-trmava Elfzwol 2@9@{1 dipfatile
w%%'bﬁte? g:t%rag@ k. Sﬁlﬁt §muk§f1‘§te§, ¥ ex-gﬁl‘f)léé’ K83 gﬂopalé% 824. Disk

storage 824 includes, but is not limited to, devices like a magnetic disk drive, floppy

din
containing t nh ba%lc routines to

disk drive, tape drive, Jaz drive, Zip drive, LS-100 drive, flash memory card, or
memory stick. In addition, disk storage 824 can include storage media separately or
in combination with other storage media including, but not limited to, an optical disk
drive such as a compact disk ROM device (CD-ROM), CD recordable drive (CD-R
Drive), CD rewritable drive (CD-RW Drive) or a digital versatile disk ROM drive
(DVD-ROM). To facilitate connection of the disk storage devices 824 to the system
bus 818, a removable or non-removable interface is typically used such as interface
826.

It is to be appreciated that Fig 8 describes software that acts as an intermediary

between users and the basic computer resources described in suitable operating
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30 818 coupl es system conmponents i ncl udi ng, but not
limted to, the systemnenory 816 to the processing

w@rios/0&b45 The processing unit 814 can be any PET/US2004/024295

vari ous avail able processors. Dual m croprocessors

and other nultiprocessor architectures also can be

enpl oyed as the processing unit 814. 12 WD 2005/ 045575
PETYitdB2004 8 DR 499h sofﬂwareslylshlém mesa@géaﬁemé%npmfatmg system

bgzg’&%%ﬁ&% §8WBP8I Sé(rs orgé’ pgrétls)ﬁ I(%?a Igla)i g%&r QFO far nao?(1 rees of

by corffft@lsy@em@al Syblem dpplicdionn B30 ke @B\Yan@efge of the
avai | abl e bus architectures incl udi ngmubut not linmted

t oanagemdsit pf rﬁsgurcqsmugnqmtmg syptsmdBSdlmmueh pragsam produles 832 and

| S . .
e P o VP PP e
L‘B@@ preeisted VidBkhe présdnt pivefitidn carjedmehdmdniddewitionamréais operating

(PC Uni versal Serial Bus (USB), Advanced G aphics
Peystea@RomipBatiws A OrHAE BEteMSnor y Car d

I nt er ngt I

oot & 0SS 30, o
8 H6vices) 88te Sinpa delvides 8Bk motude 8R0 agenebt hiaritedtata poenti deV]Ce
menmory 822. The basi c i nput/out put B system

108)., .
C SHRASH mguenBagkball styl g PHaPAokeyPpY s@&féﬁ%ﬁf’&bﬁﬁt%ngme

b %Ba‘%ﬁ{éuﬁla ﬁﬁﬁngcﬁnﬂ\é W%ﬁeﬁl gaﬂofﬁﬁﬂﬁled'an%az digHAE 1id@S camera, web

uri’ng start p, 158 store onvol atr'l e nenory 822
Bycalwaga axid the IhlksI fl’hesecamd odtred inpot dd:vwnstcann@n‘;o the processing unit

nonvol atl Iglpmermr (‘:”%E} | nﬁl Ud‘gT(r%)c%% 3 ?@cepor{(g) 238
Q&ﬁm@x (;é?eﬁ{%@t’ a ﬁér@l“}él ?bﬁaﬂl éé&n@ﬁéﬁ ehtﬁh% UBEMrshbserial

(EE , | Ash menory. | e menmory 8
i hok (d8B). r@n@uhdm«ﬁ@sﬁ%ﬁﬁmcyne ¢iRhspamevbhipe lof a@ﬁssasagput

o8] 5 BT up R 8 by U RS B RaPt
3368 LRPQYS aRAM 6 fomﬂﬂﬂl@ﬁ’oﬁa Bk dRANMke an output device 840.
synchr onous DRAM ( DRAM) , doubl e data rate SDRAM

DDR
s@w}p’t ad@pthla&‘b?eld peDvied 1o Ebrteal) thatdhere Brq SoRneRANI deslces 840 like
DRﬁl\Q ”sPe rs aengl I?r%n:tr%\gl; nﬁ@l nﬁer%é WMO%WES% special

V(&Haﬁtbﬂse/ﬂi@ l?nu’%(ﬁ)k addptees 84Dinpliidebyswey alidlustedion. anEingt lirBitation,
illustrates exanpl e a di sk storae824

OB BOI] FrET BECETOBe ATES R PT SATIPRIN HEBVesgDs pwgut device
ldlrélag eaﬁd 1 %eh@%&' @?pqﬁh}ﬁglg de! r%@éﬁ%hatgirtﬁé\‘/r e(ﬂ(ffc}!@an(f/(ﬁ'%?stems of
NeiEvicys prawille both dpun@Emdonypws cambilities saddistremnte O@mpklter(s) 844.
storag eCosthIffutgraSnl 2I cg(r:llo%gr%teslgl %rnaegs cg (Iena'l\nr%% %Bta Itls%llg loglcal
connections to one or more remote computers, such as remote computer(s) 844. The
remote computer(s) 844 can be a personal computer, a server, a router, a network PC,
a workstation, a microprocessor based appliance, a peer device or other common
network node and the like, and typically includes many or all of the elements
described relative to computer 812. For purposes of brevity, only a memory storage
device 846 is illustrated with remote computer(s) 844. Remote computer(s) 844 is
logically connected to computer 812 through a network interface 848 and then

physically connected via communication connection 850. Network interface 848

encompasses communication networks such as local-area networks (LAN) and wide-
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in conbination with other storage nedia including, but
not limted to, an optical disk drive such as a

w@e vpaets7di sk ROM device (CD-ROM), CD recor dabP@r/tig1004£024295
(CD-R Drive), CDrewitable drive (CD-RWDrive) or a
digital versatile disk ROMdrive (DvVvD-ROVM. To
facilitate connection of the disk storage devices 824

t @rqah?et\gsz EYR/E0). kiuflsll\lse_l_@,nol@gieé aesfeds EberDisbibutedrdatabiterface
 TEBB B AP AR S R

t Rahg/BEES 1882.88nd tHea ke OV ANyiecliRlom&intlaes, Hubie nohBmited to,
basi ¢ conmput er resources described_in suitable

opeiktte-Rent nkwpcrowsroddETEngeerksdkedategriepdisrvices Digital
' i | . i ..
e i S L

orsubbGthes Lirea@®SBR4, acts to control and allocate
resources of  the conputer system 812. System

appl i c&taRYNgEEN cRECHNREN Babeler o fis hayhreEgEnBeresmployed
r r SRR i
R B et 41 & A B Mion connection
s &S0 esshomnoioy i1BkGatdve daritgisddestompye 8824it chi alssbe extelnel to
appreciatz% iﬁah theE%% sent inventjon can.be

| FBPHiSRSEe e g WATRRdMGERRSRer Y 108 GUTEREoTfo the network

c r

B A R g S R T

i ripanologesisuel( &) n®@6ems inpudinglegile £1¢B6né¢ grdedwdeistcable

are not limged to, I Nt devige 0 such as a

ot padisanosese JBY aaplie S5 s Buita,

M cr opiBRe) isjaQ¥Bémste bl8dNBiafash ofealipld-EEnplitilg environment 900
scanner, TV tuner card, digital canera, digital video

c avithr whiohdhe presemt venaerdcantipterdck e Thersystem 30{Hingtudes one or more

[ t ' th ' ' 814

AR5 T SPBNRS S Bt PORBERREIMAE M be B g

| Qir@ée%@ﬁ?coﬁ%&ihg)de%&). The kyxtkem 9DOklseXaulileg on@os@btederver(s)
port, a parallel port me port, and a universal

S

&B30aThe seryers)A38mpn abet%sglgr(hrw¢ arel/en sofnaTq e JBFRadp Processes,
t f | ' .
05 A BP0 A AR o

use
t by @atpyihg theSresenaindetion) fdrentmpiel @mglosgdblefcommunication

computer 812 to an out put device 840._  CQutput adapter,
gAEtveen digntdld and & Jer(rs Ppamavihede therfepa o5 Raatggiplet adapted to

OYfeRbns A GeRy &4 Qwh i of Snor S BRhHRESprosREaK &t sy @B 900 includes a

printers, anong other output devices 840, that require
s peainmini@0ioa deypiesvask 970 éhad cdrphst enalaptdap Sa@URtd cooimgecations

D e el 8 B0 0 oo 1 o S0 B0
t h@nRttiRIH AE Wk Bfdre client data store(s) 960 that can be employed to store
information local to the client(s) 910. Similarly, the server(s) 930 are operably
connected to one or more server data store(s) 940 that can be employed to store
information local to the servers 930. |
‘What has been described above includes examples of the present invention. It
is, of course, not possible to describe every conceivable combination of components
or methodologies for purposes of describing the present invention, but one of ordinary
skill in the art may recognize that many further combinations and permutations of the

present invention are possible. Accordingly, the present invention is intended to
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840 and the system bus 818. It should be noted that
ot her devices and/ or systens of devices provide both
w0 pan4smntl out put capabilities such as renpte PCT/US2004/024295
conmputer(s) 844. Conputer 812 can operate in a
net wor ked envi ronnment using | ogical 25 connections to
one or nore renote conputers, such as, renot

c omprace al(l sychgalieratitime, mpdfeatEons GREHUEAHCSY t}smﬁallc‘aﬁhlnéheaspmt
gg%iﬁ?gfb gf %}D%rdr%d C agl%r LV Elrthdmb gewic?gqe aeg%)eﬂ?gl\éggaté tgrﬁ “includes”

rocessor
pealsed avéifiRr He dRtdRE deSHipaon of edims xadE tads iftended to be
l'ike, and typically includes many or all of the

eurmlwmesm adeawer yadlar éqtélt% (B TCOMPEERGT @s “epmprispyy is interpreted
storage 30 device
@8%&%(8£d?§§%%é¥no éﬁg?ggggﬁputer(s) 844. Renvte
conputer(s) 844 is logically connected to computer
812 through a network interface 848 and then
physi cal |y connected via comuni cation connection 850.
Network interface 848 enconpasses comruni cation
net wor ks such as | ocal -area networks (LAN) and wi de 14
WD 2005/ 045575 PCT/ US2004/ 024295 area networks (VAN).
LAN t echnol ogi es include Fiber D stributed Data
Interface (FDDI), Copper Distributed Data Interface
(CDDI), Ethernet/IEEE 1102.3, Token Ring/l|EEE 1102.5
and the |ike. WAN technol ogi es include, but are not
limted to, point-to-point links, circuit swtching
networks like Integrated Services Digital 5 Networks
(1 SDN) and variations thereon, packet sw tching
networ ks, and Digital Subscriber Lines (DSL).
Comuni cation connection(s) 850 refers to the
har dwar e/ sof tware enpl oyed to connect the network
interface 848 to the bus 818. While conmunication
connection 850 is shown for illustrative clarity
I nsi de conputer 812, it can also be external to 10
conputer 812. The hardware/ software necessary for
connection to the network interface 848 includes, for
exenpl ary purposes only, internal and externa
technol ogi es such as, nodens including regul ar
t el ephone grade nodens, cable nodens and DSL nodens,
| SDN adapters, and Ethernet cards. Fig. 9 is a
schemati c bl ock di agram of a sanpl e- conputi ng
environment 900 15 with which the present invention
can interact. The system 900 includes one or nore
client(s) 910. The client(s) 910 can be hardware
and/ or software (e.g., threads, processes, computing
devi ces). The system 900 al so includes one or nore
server (s)
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930. The server(s) 930 can al so be hardware and/ or
software (e.g., threads, processes, conputing
waelewsoessys The servers 930 can house threads tRCPES{004/024295
transformati ons 20 by enpl oyi ng the present invention,
for exanple. One possible communication between a
client 910 and a server 930‘?B%Qﬁ$ in the formof a
data packet adapted to be trd tted between two or
NOWBaCio Rptkhed ispr ocesses. The system 900 i ncl udes a
communi cation framework 950 that can be enployed to
facilitate comruni cations between the client(s) 910
and t he . jent(s) 910 are operably
2590onﬁ%gﬁégg%%&%ﬁgégFyﬁgﬁé&%*ﬁg%éfdata store(s) 960

t hat canatieaseond ikedsddiated with onk bf gof@linstclugsBbropéties; and
the client(s) 910. Simlarly, the _server(s) 930 are.

oper abl y2 fépinpetehandier dpmagpurts thed@ptyugtuigd pgoperties in

St . . .
e aa ot bAhr 3R, HRCRER MGG SORhed itk 4 grperured object
deswirolm@dntabove i ncl udes exanpl es of the present
invention. It 30 is, of course, not possible to

descri be every concei vabl e conbi nati on of conponents

ory met hpgol, Qg §q§@ I- B

prze's ent | n\yg%%mie %fn%lgglugq%ﬁgﬁgf%lg{ﬂ i narg{/ek Bl;ﬂkf%nlﬁsl’hﬁ r11eatS ﬁwoene ofan
ar ¢xtraatyorr @clogmaséoriragon maorderf orprtveptedberbnstaictunetbprapetties to the
pernmutatjons of the present invention are possible.
AT %EWVP“%H% present invention is intended to 15

WO 2005/ 045575 PCT/ US2004/ 024295 enbrace all such
alterations, nodifications and variations that fal

wi 3-hi n Theesysisiy ¢ficlaiantl the blsepropertynmndlsp perdemnsoit déastsone of an
Furthernore, to the extent that,th erm "ingl udes'”

" R o RESH B ket sty e R RfpeTies o the
cl @istictufdPhopeti¢h. i S i ntended to be inclusive in a
manner simlar to the term"conprising" as

"conprising” is interpreted 5 when enployed as a

transi tq I ' 0. s
L el e s e
f i dognrhindosions bedween applidadons workig with gastAictdredpiopeestream/file
file assocjated wth _one or nore unstructured

pr8Weppligations parking Wt?lél SHrsEd gbiert pepresentaonghn HIR- at e

the unstructured properties in accordance with one or

nore structured properties associated with a

st5.uct UFledsystejreatclaim 1, the file property handler facilitates a promotion

operation when a file API based application) modifies properties by updating a file

stream for a structured object store item.
6. The system of claim 5, the structured object store item is a file-backed item.

7. The system of claim 1, the file property handler facilitates a demotion
operation when an application queries for and modifies items employing a structured
store Application Programming Interface (API) that manipulates the file-backed item.
8. The system of claim 1, the file property handler is registered to process one or

more selected file extensions.
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environment. 2. The systemof claim1, the file
property handl er perforns at | east one of an

we@asaetsrdn and a transformation in order to pPONDSE04/024295
the unstructured properties to the structured
properties. 3. The systemof claiml, the file
property handl er perforns at | east one of an
extraction and a transformation in order to denote the
stg.uct urieskyRlePEr d1hifs4 tRe fi ro%é?@irﬁb&ﬁgé Hic
4. The sys?gnrof claimi, ?ﬁrt er rfggﬁﬁeﬂﬂﬁgéhﬁ ation of
pribpanstpciaehbEe stream a@rrsetlfatl@n Oﬁﬂrmfﬂmh@\ang bmx thedifledpalls a
g?ﬁe ngﬁ%eh&%’m%@%ﬁ)g Etg\iv P‘t%ﬁ%’?%’? Lb:ﬂf'te s(tre%{rﬁ&‘;tfle Yile to be promoted.
structured object representatlon of afile. 5. The
systemof claim1, the file property handler

fald-1 i t Breewystgmpe e brihe Blsareparorhandisnisassediaedymith an abstract
r by updating a

F1TEs T Peh bR bR B BBy Y Frem .

The system of claimb5b, the structured obj ect store

itemis_a file-backed item Ystenrof claim1,

t - f i | Eheppyaisay ehclaant), élre %batsrqt |°taét dludegailgast gpe of a
0 r d
e AR bl AN S Aot o'y FRp e
Priogthadira stare lsarti @ized ttem(ndthyd, tahd b retsiel sdratliesd ftdre method.
file-backed item 8. The systemof claiml, the file
property handl er is registered to process one or nore
Ct X .
P o) SS b Gt EolRhigHe ap AP fHon programiping
priosetace/ (A tge rllons amptisatians go enoddy iaffilehbcled iwin. t he
unstructured byte streamrepresentation of the file
having been nodified calls a file property handl er
fors it Aichbin ﬂtepﬁelaﬂﬁ‘tﬁé nfe@uﬁrhﬁa\kiﬂé &nﬁﬁﬁt%@h&fblé ﬁ@tr&dtﬂoﬁs stored
to be pronDP he system of claim1, fil
pribgreen @rh@ntﬂrreqmmg t}wsfsle oropeey handler efclaitst.r act cl ass
that defines nethods for pronotion and denotion. 11.
The system of claim 10, the abstract class includes at
| elist oMeysiém do fRAREEIdhRRrAPRhNH#R) dbi@prisiagPr onot e
net hod, a denDte nmet hod, a first pronote nethod, a
store SBeANSERTAa@osingRNTiECHEed filgrioneriies tojagimctured store
Sg{?ﬁ&h£ﬁd item nmethod. 12. The system of claim 1,
PCher conprising an application progranmm ng
i nt er f aneang AR tranisfoaimirgy thewastapplréd file propertics itoitfugtuded item
file-backed ite

properties assomateén with the structured store application; and
means for updating the structured item properties in the structured store

application.

15.  The system of claim 14, further comprising means for transforming the
structured item properties into unstructured file properties.
16. A method to facilitate data item migration, comprising:

modifying an item in a structured store namespace from a file API based

application; and

18



13. A conputer readabl e nedi um havi ng conputer

readabl e instructions stored thereon for inplenenting
w0 b@s0idses property handler of claiml. 14. A SpGL/Ef0040024295

facilitate data transformation, conprising: means for

exposi ng unstructured file properties to a structured

St 1 udb BPBHRE PRETHPOPOraGe G ard HEQPe it fgh in accordance

PrwiRe plobeicd 85086 RUSHIMIE Brbdtered tstdi6 hitheGasd Or €
application; and neans for updating the Structured
item properties in the structured store application.

15., Th | ai furth i Si .
oV« anB gt s e e R e R bR FBF oERfR rpoperties
unsdciaédival thd iten B BPRIrdct@BanckbritftheE1 6 g1 b@sed_a%)pl_ication.

facilitate data item mgration, conprising: nodifying
an itemin a structured store nanespace froma file

éPI / Bg;@% 4}‘%@% Bgag%? 2?1’0 @ﬁﬁegrlcgﬁgg A %%i?élgt%%?%g file property handler

associ abed with the itemto be in accordance with
properties associated with the structured store

ndAgl pitcRrompiing o derpelingoihie one e WOFR Iepertigy-t her
conprising denoting one or nore properties associated
wWth the itemto be in accordance with the file API
baded apiplmhethdd oficlaithB16, Theherebhpeisiof delquieting, chhnigd i,
conprising registering a file property handler to
facilitate pronoting or denoting the one or nore

pr@per t . f i - ' .
oy o eane B o nE B T compAee el ik o epured tgm fora
c|salented Gtemfpath.ner conprising retrieving a structured
itemfor a selected itempath. 21. The nethod of
claim 16, further conprising norphing an items

t yne/ strHéGhéth6d oPélaigd M%ﬁ&r%ﬁrﬂpﬁ@ﬁ’gﬁﬂd}ﬁﬁfﬁ% laH GleHP Stype/structure
22. The nmethod of claim16, further conprisSing

aur shangingdn iere fypestickige. properties and updating an
item 23. The nmethod of claim 16, further conprising
mar ki ng nodi fied parts of an item

22.  The method of claim 16, further comprising automatically extracting

properties and updating an item.

23.  'The method of claim 16, further comprising marking modified parts of an item

as promoted.

24.  The method of claim 16, further comprising applying changes to the item to

the structured object store.

25.  The method of claim 17, further comprising determining the item for updates

to parts of the item.

26.  The method of claim 17, further comprising querying an item store for a file
property handler registration.
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as pronoted. 24. The nethod of claim 16, further
conprising applying changes to the itemto the
w@reososisred obj ect store. 25. The nethod of clBCTUS004/024295

further conprising determning the itemfor updates

to parts of the item 26. The nmethod of claim17,

further conprising querying an itemstore for a file

property handl er registration. 19 WO 2005/ 045575

P&T/ U 7 andler

Cokpr i ol R 0 R B L e Bl it

caghecad@®. The nmethod of claim 17, further conprising

automatically identifying fields to be updated. 29.

The nmethod of claim 17, further conprising reading

c b@nge%é LRMGIbL A EM lainﬁlrtﬁépéﬁh{)ﬂﬂné bhtBmRfiONR itéRFying fields to
The nmet hod of claim29, further conprising at

Ibaspd@ﬂb of sending the item changes to the store

and closing a stream 31. A conputer readable nedi um

having a data structure stored thereon, conprising: a

fhost datamdha of dBmatedurtiRr admpAsihg h&ﬂiﬂg&iﬁa 8@t ¥n item and

associated with file data; a second data field

r ebdatiog ftlo propsttiesct ur ed property associated with

structured object (iten) data; and a third data field

that is enployed to correlate the unstructured

prOper tiye @adtitod o dldimt 498 fisthed edripising hiolpadt byte dfteddingGhe item

changes to the store and closing a stream.

31. A computer readable medium having a data structure stored thereon,
comprising:

a first data field related to an unstructured property associated with file data;

a second data field related to a structured property associated with structured
object (item) data; and

a third data field that is employed to correlate the unstructured property data
with the structured property data.
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