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Tra{ditionally, in a computer file system, a file is the basic unit of data
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storage.ce‘l‘ypically, a file in a file system has the following characteristics.
It is a single 25 sequence of bytes. It has a finite length and is stored

typically in a non-volatile storage PR 1t irﬁated in a directory and
has a name that it can be referred to H3¢~|rArlLl‘i%(f:-[s‘:E)perations, possibly in
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likeapertiisle Brait@othtsnoethoyed herein generally refers to a structured,

schematized object that is stored in a structured object store. A file-backed item to
refers to a structured object representation of the file in an object store. The term file
can be used to represent an unstructured byte stream that corresponds to a given file-

backed item.

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 file in a format
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document. These properties are stored within the byte stream of the file in

a format that is specific to the application creating the file. The properties

are not structured as obijects, nor do they have standardized names. The

byte streams are unstructured values. Another example would be that a

file that stores a music clip has a number of interesting properties such as

Genre, Authar, Date Re or ed, Art| red.jn the 5 te stre
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of the invention, ]its I0 e purpose Is {0 present some concepts of the
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that Is presented later. 20 The pr sent invention relates to systems and
méahods feadfadeirediecrirarsipisetiondapdaserihstoelay ot jpextand akthe byte
filg hyte stream by enabling property storage in the byte stream and
properties of a structured object representation of a file synchronized

when they are independgpiyvpdesear i giMgy that foRre are suitable
application programming interfaces for manipulating the file-backed item

in an objEke 5% lepsrazaasEtmIHpRIMIRGS WHaTE £ HiS UNGPUOR e Qg0
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properties in files to be appropriately mapped to and kept consistent wit
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Promotion is invoked when an application attempts to modify or
méﬁmgs@lésm@%?oncepts of the invention in a simplified form as a prelude to the

more detailed description that is presented later.

The present invention relates to systems and methods that facilitate file
manipulation as a structured object and as a file byte stream by enabling property
storage in the byte stream and properties of a structured object representation of a file
synchronized when they are independently updated. It is given that there are suitable
application programming interfaces for manipulating the file-backed item in an object
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 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 2 the

uﬁ?%rllijlgstyr{l% um% Bll’g %%tlgﬁile%t?n na%%%tc![nlrmﬁeﬂ&%c ll'llig cgt%ec?ts?tgeg?acitlitates
facilitates various objectives such as, tor example: a) A’structured objec
storealtovbieeflicie i dueryingeabfilple based on their properties. This is

generally.npt possible with properties stored.in unstructureﬂ. te 5 .
Croemms b R R S LR aaL e Ly DL DRt I R B g e
objegtstikat Hdbergdocaatandgrdizddeobjdcprepre ssrd@tiohinnimssyuctured byte
a glﬁ!c%tgons can operate easily with these objects using an

0 Jecat-or'iented programming model rather than the model of manipulating

the byte stléastrut@ui¢dpoperatsd fiecdpackattiterwalthrodjeet stpjeis that
thenmenaulaied and. padated e e praperty nandler fBcltaies Brae casity
demoation process, Wherein a reverse ransformation is per ormedio
updtitehesopbrtiets irineanngireadtoren filé pogespongingddetretiotrathge shinmodel
thefstructuiegl ob[jﬁec{). In this manner, promotion and demotion enable file
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with the pfopexiestsditdbleafdiethietargethsydipot stohandhengnanidaeed and
“ﬁ?%[&%}i{ %d HTQ%?&?EﬁJ%EﬁHf&H&%HiQ&g?%ﬁ'&ﬁo‘ﬂ&Pr?&@é’sté?”w%&%}{'ﬁ%verse
versa via demotfon). In"one aspect of the present invention, a bridge
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the Tile byte stream to a structured object when an application
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i"Hﬁﬁ‘i@HXﬁ% 25 aspects of the invention are described herein in connection

with the following
In one aspect of the present invention, a bridge component (e.g., file property

manager) communicates with a file property handler to cause transformation of
unstructured properties in the file byte stream to a structured object when an
application manipulates and saves properties to an unstructured file. The file property
manager utilizes mechanisms exposed by the unstructured file store to track modified
unstructured files that are to be updated in the object store.

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.



10

15

20

25

30

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 30 considered in conjunction

with the drawings. Iil\]%r\g E Bﬁﬁ%l GS Fig. 1
is a schematic blocéﬁaﬁﬁrﬁﬁﬁ%ﬂs oﬁnﬁa |an system |ér?I
accordafice Withaaselaspaot bidtiedinesentoiw it canfignitoa schiematic
block diagram. of more dri:tafil d file tratnsformation 5 system in

accorgda {% 1ESC

€ W1l an aspec t?‘l nt imyention,. .
accordance with an agpec(f of the present invention. Figs. 3-6 are flow

chart didguia ssilustratiag cbliork diegrproniotiors dathilde Mtiompforessas

for fil[e roperty handlers and file pra ﬁlrty managers ip accordance with
systett] in'ace rdance with an aspect ?:P e7presen€€ yemtion. : :
an’aspect of the present invention. Fig. 7'1s a state diagram for an item in

accordahicgswith are dspechot thegrbbprdsemstingentiomateid)pBisation and

s%&n&ggg block é}lé@g&&ﬁﬂlIustraﬁg%aa}layeltglgll% eeratln environment in

accordance with an aspectpé?lgﬁe present inven |orPrI9Pg. iS & schematic
bloslodiagrami bf 20 sapepieLthe putsagtemvérdrment with which the present

invention.can interact. 15 DETAILED DESCRIPTION OF.THE
INVENTrF Ql'ﬁ a s"tié;[e &1a$ram or an 11iem n accordance with ana Rgcéocif the

e present Tnvention relates to a system and me ogy
topfasdlitatevtimeiomanipulation of a file as an unstructured byte stream and

Cpdatod e 5 e s Are e YIS NI e
progigenMing iintxfalsbe cAvilth propatytiwdtitarresenipuiano the
ot A B e irpoment i
itevhich honretion iopensivorcis peeionted to update the file-backed item
with structured properties whenever the unstructured file stream is

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a system and methodology to facilitate the
manipulation of a file as an unstructured byte stream and a structured object by
enabling them to be consistent when one is updated independent of the other through
specific application programming interfaces.

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.

29 ¢c

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. 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
fiIe As used in this application, the terms "component,” "handler "

ware, a combin:
seﬁmvarenémﬁmmeocao&mnempmc@oa oFﬁroee(anmﬂmnammmwpmnﬂe within

system " and,the like intende refer tq.
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reside within a roces an read of execution and a component may

bedcmalhned wnloateaqm@tmﬁdreandienﬂmbuwd bhtvsgstertwidOinmloides a system

,Csoﬁ?ugu?trlz‘%s .5 Referring in |n|t|all %to Fig 1. afiler tfﬁansformatlon SYStetur_F ﬂofoles 120,

In accordan an aspec of e present invention
syshemid Otcimeplides e dyStend bicapp eationlyl A6sdeaites! typicatyunstructured file
associated

it qne;or more U uctured files 1 '
BRI AL U1 4 IAE AR bl VS provided o
erﬁambmelmmmnldgeonmdldemﬁpaabdlfﬂenptbpenydﬁml ebjt40sgseem or
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str tured object syst or application 150 that IS generally associate
wlmcnncsaxmtmiedtbb jdotcttoed eywﬁmmmimatlkmoneyéxamel,athé withetuged more

%h%%?’&?g ﬁ?&ﬂ@{&ﬁﬁaﬁ a%'%i Clat g i Sucﬁ&&%@é‘ﬁ'é@@(ML for

Jects at at are typically as with co ML, for
exaammde. 15 If a file were to be modified, saved, and/or manipulated as an

U”SFr”C“I'{]%qP iflSy ?3%35991% 9&“&%&"‘3&&/89%}# Q%r %ﬁ%&&%&%ﬂed file,

to direct the trans ormation from the unstructur e structure

objedtridgerresisfopmliqTisptrfonmetr iy @rserﬁﬂsjgedmwule: imvesfirgnation
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operation to transform unstructured properties of an unmanaged 20 file to

stenicherbtidgopwdids ansddim e il rappticatondthdidpehath wounldsn tven

performs a promotion operation to transform unstructured properties of an unmanaged
file to structured properties associated with applications that operate against the
structured store 160. If the promoted object were to be manipulated from the
structured store application, then the file property handler 140 performs a demotion
operation which causes properties to be reverse transformed into properties that are
then updated in the unstructured file.

In one 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 promoted object were to be manipulated from
the structured store application, then the file property handler 140
performs a demotion operation which causes properties to be reverse
transformed into properties that are then updated in the unstructured file.
25 In one aspect, promotion operates when a file-based application 110

continues, 1o modify. properties by. updating a file stream. correspondi
ettt s d Rt ety st
caerbetimodeléchas ia pssnessiotvapaating @oogyoofdhpsenptaperties that
are in the jtem in the structyred object. s 60 in order that the item
efects T SRS N s T L 41, R AR RM are
opehateshblgenlimeacapplicadidn, watkihg Egabrepting $trndierdd Bithrehat
gueries for and modifies jtems using a structured object Application . .
PNt Ny TO RIS SRS fom ard OF QA pAEiGh Bugk dnto a
itemsraféefil izt RED 1 HOnTstypraady fegivecdde pfdilesbacked iteonasckmmd file
Ofe;{%eeés%?qrsoﬁ?ﬁgq%%ﬁ"ﬂ'%%ﬁéﬁg EAIIS A PIRE ée%’nf£8rr£‘et9ﬁes£'s'? ARGt
written back to the file. This process is called “demotion, which’is’in

essdn Ceompdw erdecmarts fommacion Jfpdesnotion hvikin, sgecntpthmdiler’ if used
property ha 40, promotion and.demation are achieved by calling a. _,
R B A T OB BB W Brer o
taprioPhbte hopartes dfatanaettdior demote properties back into a given

file. Th 0.is typicall j
e exteiiondife SO PYTEETB AT SHRBIMIR RAARD)
totapietinenth ey Prbidote dndaaioterdumstionsnddedestribetihereinrebeving
R AT PRI 1S BRI R o
déaibets. ﬁ_rhétbbldgé’_liotﬁpo“nemtﬁl@wi@@@@mw dotesa filethedperty be
"Ergﬁ%%h.' FLAPEYID G efhid é%ti%ﬂ%‘%ﬁﬁ?&ﬂ?fb%@t’?& described
demotion. T us, on receiving an entry roma promotlon Change ueue
(dedevib ed thelovsjrubeuisddyepsoiep omeilcl80hsasisuatutithpte e Rids 104G for

aﬂ&xg%p oy iﬁhtﬁriE%f%r%ﬁ?ﬁ‘%é)ét%‘étﬂi%&%}ﬁ}(@c%?tﬁé’ t.e?ViTﬂ]Fef{ﬁH 40

then performs extraction and transformation {described below) of the
udstetiened sirepurtéobreet i@ toahe thrdetnetst prloprestietsiofia updated in the

structured object store 160. The demoter employs a reverse transformation and
extraction code to write the updated properties back to the file. The extraction portion
of the FPH 140 uses an API that is specific to the file format to extract properties. It
is noted that there is generally one registered FPH 140 called for a given file.

Referring now to Fig. 2, a more detailed transformation system 200 is
illustrated in accordance with an aspect of the present invention. The system 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 item that is stored in the structured object store 160. With
respect to demotion, a structured object API calls the demoter when an
item is updated in the structured object store 160. The demoter employs
a reverse transformation and 20 extraction code to write the updated
properties back to the file. The extraction portion of the FPH 140 uses an
ARLIhat s speciic (o e fle formatlo exract praperties, |t snqed fhat,
there’is genera(fy one reVgls?e?e(ﬂ‘—) Bl 14b%atfed for glveH fiie! E?e’f‘errlng '
ndivet doHigy 2gac odlorex detaiedprarestenmatanp by stem 20 mstitustrated in
accordance with an aspect of the present invention. The system 200 25
represents a logical model for promotion and/or demotion. In this aspect,
oneing fystemEPHs 210 (File Property Handler) reside in managed code.
AulgﬁlM %?el(ln:%golgogerty Manager) acts as an interoperability or bridge
comp%n nt'to' the n%a’naged FPHs 210. The FPM 220 generally runs as a
separaty processragsiiast from the process maintaining an actual object

ore eZSBQCéA§ n eteds?t)rgve,lzﬂdabstract 30 BaseFilePropertyHandler class
can be lExrow Bd which defines methods for promotion and demaotion.
Thus, the File Property Handler 210 is modeled as a concrete managed
class deg'k\lzlilr%glf. hrtlateatgstract BaseFilePropertyHandler class that
implements met 0ds 6 be invoked in promotion and/or demotion. For
examplej the FPM 220 can 6 instantiate the class to invoke promotion for
a file with a parfj[g{,ﬁﬁroﬁl[?x?gglﬁi}an. _The foI_Iowing code excerpts
represent an example class designation: using System; 5 using
System.Storageuhlsistriggstdel.Stoage. Base; namespace System.
Storage.FPM { struct FPMContext 10 { ltemContext itmCtxt; public string
fileExtension; };

abstract class BaseFilePropertyHandler

{

abstract public void Promote (

ref Item itm, // File item (for write)
FileStream fStream, // File stream (for read)
PromotionContext  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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abstract class BaseFilePropertyHandler 15 { abstract public void Promote
ref Item itm, Il File item (for write) FileStream fStream, Il File stream (for
read) PromotionContext ctx); Il Promotion context 20 abstract public void
Demote Item existingltm, Il File item (for read) FileStream fStream, Il File
stream (for write) PromotionContext ctx); Il Promotion context 25 abstract
ublic void FirstPromote ref ltem itm, Il File item write) FileStream
Fstream. 11 Filo LA GG CRED. PeShiotionContod Ly 1PBAORGRon
context 30 abstract public void StoreSerializedltem( Item existingltm, 11

File item (for r adg FileStream fStre 11 File, stream (for write) 7
promotionCORIAY BEDL S 1armetan Soniasr Shelict public void
RetrieveSerializefiitemn( ref Item itmjtihFile item (forRaleiteynb(FateStiteam

fStream, Il File stream (for read) PremotionCont tx); 1l Promotio
context }; }Proﬁﬁfgeﬁlorﬁal(rsninvoked when a hle strez)r(rii% %Fﬁfén-]b?aﬂ(}:f«ree item

is modified 10 Beingpadail®@iPitby applications thdtProrotmthcilesxThus,
promotion}s,hould be

}

Promotion is invoked when a file stream of a file-backed item is modified
using a File API by applications that work with files. Thus, promotion should be
invoked 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 the 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 applications 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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invoked 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 15 application that uses fiIe API, the
file p rom tion ma r 220.0r servic ne hron us S th FPH
8 B AL e SR T SR B A R e iy e
F@dﬁtﬁﬁﬂh&sedg]ﬂt&mdhpegédeoahmnmn Dathetidihére eerpBndingnchronous
promotion an a |e romotjonStale! flag on the.item is se
T S S R R R e
f| Ietsu200edrmvolitied hefdev24ﬁ)em(tti elstrubtid-ebicstorpdreiesebp fide 224024301 theking
F H 10 erform an ex raction.and transformation of. u tructured
o SR S R oA AL S B TN e sore
In contrdsigénoatiostistgen@ralicihpaiect whendadditebaic bectieses ifor ﬁle
%d(?t lq ra% h Asy tured store. Q\HF; grosomghe S ructurea]sgg%e 26% tA(\)@
260 Aliows app ica |ons ?ome one or moré file-backed Hems of parts o
speescinemscrtitar. petidemiogptinisosek efi sinep b pivlicHtep mesido, shwe the
change tem the tructured, store AP|, the metho the
e B S et Wi and
(Tippnevathothatthe pheseninesd stoes Ambthanlmdrhyrths oméefurfcting af some acts
éngifil?g 'ctgll@agcg il eﬁlﬁlﬁllgse% 101t11 FE&a 1¥1h§1f1§é?v§ O§(9#P ?1}1*21%11‘
8’ug the exact met ame Is |m ementation-dependent
fileohawkeatiyemthopthepactofrions hlmjdlf@drtlaudwlﬁmhbedthmme& storemple,
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corresponding to the file-ba item (ba on file extension
invbkestiveThbedemosentekesandiendfenteforl piad Bhicy fmra’%fadsmnélaﬁdn a
aJU% (& 0M’J&%@‘é}d&&?‘Aﬂtﬁﬁséﬂ%ﬁé!{?aﬁg%ﬁgﬁo%%%&%ﬂ 1B SPRANES a
e item. Demotion is a generally a synchronous operation since it is
|nwrel@ui@ll@gmgrthecop@mmmtheth@rmss&n@av@nhentem to the structured
store. Thesavemelfied deseibpd abavenndairs terle 340buinofing
5 the dem ter as well as wﬁ% swtgb?e pro;ggtles rto the%em I% h f% eo5es
sthrcmﬁ&jpmgxaamor@naggiFgM)|ﬁ}mrm@r@mommt@ddpﬂgn6ui@pr@a¢dts processes

degpatipn Bf&?&‘?f‘ﬁﬁrf@fefj @PH) during promotion. In general, Files are queued up

for promotion in a queue referred to as a Change Queue. The following are the acts
involved in promoting after a file program manager receives a file-backed item from
the Change Queue. At 310, the FPM looks-up an FPH for the file by looking up the
FPH registration info from a strcutured store that the file is on. At 320, the FPM
loads the corresponding FPH. For example, this can be achieved by loading the FPH
assembly from a Global Assembly Cache for the respective machine, and retrieving
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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property handlers and file property managers in accordance with an
aspect of the present invention. While, for purposes of simplicity of
explanation, the methodologies are shown and described as a series of
acts, it is to be understood and 10 appreciated that the present invention
is not limited by the order of acts, as some acts may, in accordance with

ol s ok SRR ENDSCER Lt SRR (i as no

er acts Vat s own and? r examp
skiteddtidh®taet WAK Weﬁﬁﬁmmmgeat@thmhodm@gwbmhﬁtore.
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suc as’inal lagram. Moreover, not anfustrated acts may be
requi redHrgmﬁJMérmadmde@imgmmadyovd&mcm With 5hemeeset|su3rocesses
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Per?rgd%tr:) }as a?@r‘?“éﬂ e (%ueug C11#lﬁrrq‘o g‘%lﬁgareé%ﬁ?én}acts nvol t\?g%e K 510, the
prtqnh@tarfgm:tuen alfitekpndgrana Mardagkedetmivel d fil@dadkadtimnrddens
the Change Queue, At 310, the FPM loo n PH for the file b
g g e o B S AR R R e
oriamraim tirreapPivbrietidiscthd worpdsponwirigriRHoF onkyxzariplef, thigaranwhich
b%r%“}*l'etég%@{ laaging the, EBELR% 51%'251?1¥ frg) A &‘?é‘i?zl&éa%ht%ﬁ

Cache for the respective machine, an retrie an instance
clasocitaRo]tthtd-ivhbe des auramsdofiper bsidrdequeues the item from

the Cha?ﬁ%&)“%esﬁ% (188 {Lféh"eE%Hée‘f&se %té}éhﬁ&‘éppesﬁ%r?%é?%ﬂ]&sides

corresponding to the file t atw ange At3 M performs
prdmrotimAdlye oalangthhemmmpnat@mﬂ@od(smnmeﬁﬁ?Iw deokfter 8801 PH

t%@Ef’e‘%@&%&%‘f@??@eﬁéﬁoﬁf ks 2 0RR QALSR %ﬁ ﬁgﬁ%ggﬂh@tname &

hispoint the FPH may first change the structure o At 420
FPe¢isientiadty fropeHickatandmpigdtds this.itéinSBast gpdzltte propemideads the

A%ﬁgr%pﬁh‘#ﬁﬂl d@gg‘%ﬁac odif ‘?9%%&%& JﬁedeBﬂl%sE’é%%%ﬁJ‘S’f 0

Cess procee K9to Fig. 3 for further processing.
Ate3pestitie FRingh Hes et @ntéa ahorotn fronadvon Stafet AR 720 thieupinn

aﬂﬂllﬁ&mﬁe‘fﬂ@d@%&%@?ﬁ&rﬂ%ﬁﬁ? t%kii@ﬁfo%? femotion. The changed item also

contains a record of the changes that were made to the Item. These changes are
tracked by the structured store API.

After 540, the process proceeds to 610 of Fig. 6 for further FPH processing.
At 610, the FPH looks at tracked changes in the item to identify what fields need to be
demoted. At 620, the FPH reads changes from the item, writes to file properties. This
may also include calling the structured store API to 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
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At 380, the FPM performs a commit/rollback transaction and closes a file

handle. Figs. 5 and 6 are discussed concurrently, wherein Fig. 5

represents processes 5 for the structured store save function (defined

earlier) during demotion and Fig. 6 represents processes for a file

property handler (FPH) during demotion. Proceeding to Fig. 5, the

followin erformed for the i that was modlf tF At 510, t

B PSR R T e M e T i Wiy

isothgpassed and normal processing for a non flle backed item is

commengced,otherwise 10 et rmine Wﬁ) r r| te |te for update

performadon L5 e oF s TeR e e A ek o PG Gamee wit

aahresrm;ttbyf Iho kirgg cond iamasﬁdeB@mketdtb& dlhm:urﬁmsabcmtesnhwmﬁm file-
struc red o&( qres At unction ries the

store W(Le{are &'the Sac gldttl} r%rglrges (thls couF reg o¥n ar%lﬁ Sgnnotupdate a

mﬁrbhluaelqedtitemarﬂdlqﬁamttmt&tme% to EEheCkrtond:herfSPd-}b 1bitegistertech is true

for.this fil tension. This returns detallsa out (e e ass mbl
R e T S R o SRS R 70
prnlmatioadhatth@sapptopmd%d%%bagkﬂdm@mbsw&&w@mdas@t@béam and
?ﬁ?srﬂ?l if%%ﬁ%g It{l]r%agr,e \}geecgévgs %fﬂchlne) based on the above
a

information. tnction invokes method(s) on the FPH in
order to perform demotion. The changed item also 20 contains a record of
the chan e ade to the Item. These changes are tracked by
the struct %eﬁ (ghg%%ge k%ﬁn After 540, the process proceeds to 610 of Fig. 6
for furtheéy) @H}Dlﬁd&ﬁﬁigl%‘mmmothmﬁ@lel looks at tracked changes in
the |tem§ I'f'ﬁ %ﬁ;{ fields need to be demoted. At 620, the FPH
reads ch nges rom the item, writes to file properties. This 25 may also
include callingahie Synebuores sRove P methediiother Affbtorinthoitethep-to-
store. At §30, 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
changesyjjpde 5%3h§d;ggh[90m? store. At 560, the save function closes
the stream and commits the transaction on the 30 file. As noted
previously, processing may differ with respect to a "first promotion." The

act of frrgft) @8&@9{% is@gnealy distinguished from other promotions.
This m

5) Call the structured store API’s save method to try to save the item.

6) If save succeeds in demotion, done.

7) else
8) if error code returned is ‘Item Is PromotionStale’ (This would be if the
app did not perform 2 and 3 above)
- call ‘SynchronousPromote’ method in the API to bring the item up-
to-date. Returns updatedltem.
- 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
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10 be due to that first promotion may need to bring the item and file in
sync with each other. Fig. 7 illustrates a state diagram 700 for a file
backed item in accordance with an aspect of the present invention. Given
the discussion above, states for a file 5 backed item are depicted in the
diagram 700. A structured store API cannot update a file-backed item

&l% OtIOIPlSl =1, ﬂ'r}g romot on atlﬁg bit 9mat[n |tﬁm '%htrLﬁ%L[—;lftl Isa. .
file: aceQeaX %rrsl AncPthere is asg?gmoet r?’pe% ngeln h&' e At Ah gve
amhctmmtvﬂmedeﬁdai; tmpnpdme/deiﬂmbabkadwtemuﬂmm pretrerciesredded by
SORAR s RS Asmalon mAv eparaig AR llaNs 1OFASS
the | e2) ery| Gt s promo |on Teris stale 2t
‘Sﬂnshmakwﬁ;@ossﬂdhet(mmtufdmn ﬂmﬁﬁlymdtﬂm@ﬁWmﬂMIﬂ@ -pt&pdeties also
Noie: 2819 3815 0Blonalie4) Updae e felehied tem 20 8l Call s e
structured store & ave mer%hod ton{lry "the ite BYIF save
Sldcsaebisilhediamotlon done. 7) else 8) if error code returned is “ltem Is
PromotignSta hIS would b if,the a erform 2 nd 3.abov

25 - caIIqSync rontodﬂg ?’c?r%c})ote (r)rlllétlﬁndp I|I(r3)lvt'i(1§jer Véﬂg 8rslr?g1; Re | gsml (i
topdatertRetom S lopddtediterthes Soas Dabaleto sippile Mmchlac@pmpmles on
tq%eu glatedlt #% error code returned is "ltem Has been Updated' -

Goto 41% ove. ere isin general one FPH registered per file type.
Howeven)iAddegasgponding new simple structured properties to the item and

(? -users.

b) Specify declaratively, using an XML scheme, how the newly added
unstructured properties should be transformed into the newly added structured item
properties.

The main FPH registered for the file type would implement these conversions (during
both promotion and demotion) thus not requiring the vendor 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.
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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 different extensibility schemes supported by
the system to allow the FPH for a given file type to be extended to
promote/demote the new or custom properties added by

software-yendors/splution, providers other than the FPH-writer as well ag ..
o el B R e e T R e i St 1 ¥fucing
utistroetured Hils proparicey alsadlinte pevipdtrtad towe drpnaeeartielsusnatitzor a local
item. Exemplary extensibilit mes ar escribed below: 1. A.. .

R D B B e R e I kg imited to, 16
plopkutich tmsrfie Sandadns dhisgseuratsSdnmdiciote simple Atchateteds (MSA),
propertie item can da the following: 10 a %33/ onding n
D R R R B M A, PR IT YL,
uSiegpharXNospheené [itowdhee iRyl addec ctsabfeacalifdas gkdpR)tiddvanced
should be fransf, into t ewly a d structured item..properties, ..
R B AR Sl R LS BRPR MG ation bus
cORUMSIONS fahdrbhgall § both provystioms dnidrdern 650R) thus not requiring

the vendpy exteding.ih {15 1@ IR ARNL 0880 0 and nonvolaril
software-vendorisolution provider who adds unstructure proper?les to a
filmemdry8nis Thedmsrangformegunsysicoré BIGNplersuinoigrdd pasisexigmes to
on the. ite ish r i ips het i he follqwing:
A AR S URNRAEMRC ARTRGRD 0 06 0 QA st
Witai cetdecthiat nese itd stneotare d ZlorByawayo fridlusfornmoenhend not limitation,

o e e M bR o

th@Mblemﬁmﬂbmmmmme@M@,w}mt@l@ EnaelablgaRQM

AR PRRS eS8 N T PO A0 A

refRievicevtbiFlingts an externplapgkenwieorimenB 8 1o fintpkéraeeniagd not
limitation, RAM is available in many forms such as synchronous RAM (SRAM),
dynamic RAM (DRAM), synchronous DRAM (SDRAM), double data rate SDRAM
(DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and
direct Rambus RAM (DRRAM).

Computer 812 also includes removable/non-removable, volatile/non-volatile
computer storage media. Fig. 8 illustrates, for example a disk storage 824. Disk
storage 824 includes, but is not limited to, devices like a magnetic disk drive, floppy
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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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 30 818 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

microproces apd other multiprqcessor architectures al anbe .
cHDIY NG T2 o R R SRR B sy
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(MSA), 5 Extepded 1S SA), Intelligent Driv ctronics, (IDE), V .
R TR e S S S TR e wis o
Skeiappasi s B)atAblyancedt Braphosdotiq AGRmeeisbnahGumpusteperating
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Coympu er Systems fnPerPacé’?ga g%).ylsﬁe system memory 816 includes

volatile Memary820 emdmamobatitgartatiomorty 822cahpubasid2 through input

input/out em.(BIOS taining the hasic routines.to transfer .
RHELE B AT Bl SOCIAIEL D ROl TGRSR« FIRRR device
starth p Aissioadracitehyotatile, mechqrydsRey®andayiocf dhhstratjionsaeld game

(O, S T T A T S, ver
(ERROMjnd|dutritally dresabié RIBMITBE(EERROMNOr flashapenosying unit
Sy D e TR s R DA
isiacaifabferinxaranie fersngaduchitas myathlpnous KM ESRAM) 2 dyrvarsid serial
RAM Mé)&%ﬂ?ﬁ@ﬁ%ﬁ%’%’% %%B%Me{!%%‘%%&af é%ﬁzs&?lﬁﬁﬁﬁ'

(DDR SDRAM), enhanced SDRAM (ESDRAM), Syn

(SEDRAN i dl 120 dive cx Raphb usLRENI (D RRARS) 1Sd iepprerisd atido
InclgdsiRdegiovanie _%&ﬁ%@ﬁ!&ié’&@&'ﬁﬁ’%\ﬂ%ﬁ‘%‘ﬁ FHIRut device 840.
storage media. Fig. 8 illustrates, for example a disk storage 824. Disk

stordpet 8dapiackitiess, avidaddplithisith o thie thees dikes enmaghaticlgiskes 840 like

dw&i{m,p%eakers, and printers, among other output devices 840, that require special
adapters. The output adapters 842 include, by way of illustration and not limitation,
video and sound cards that provide a means of connection between the output device
840 and the system bus 818. It should be noted that other devices and/or systems of
devices provide both input and output capabilities such as remote computer(s) 844.

Computer 812 can operate in a networked environment using logical

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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disk drive, tape drive, Jaz drive, Zip drive, LS-100 drive, flash memory
card, or 25 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 driv - jve).or a digital versatile disk R Y]
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advantage of the.management. of rces by operating system 828

through b G B e B A empploved
systemnee therycdibrbramertisk 848ragh8Rus &1is. o/ hile apmresiatet chabnnection
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infompatiorBito the barywateis@1® dtroagisiapufodevioe¢sps36 thapatwork
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péthsatefits dish, ascamvemT nclreng segyldiditbdndamegaa digitad sitke gable

CHAEN SARIAIAR {8 ke Hhsse apd AsL gL devices

connect to the processing unit 814 through the system bus 818 via
interfacepori &) 83heimasitddeghatits) BB imsiuntel e forrerarmgenwisenagnt 900

g%ftﬁphlm@'(':@? %%eﬂtqm%ﬁ%"ca?t ﬁt@rb‘&!"?ﬁa&%‘f%'&o@ A4S Bre or more

840 use some of the same type-of ports as input
deliwd(s) BE6. Thuslifot(exAMiplen haUBRIware arayobeadbed ¢dqagoitieads,
[ 0 - 0 inforsnation. f t
o e B e g I

af® @or"ﬁl@e@@tpan(@)e%@sslsmqﬂb@ hmm@mﬁea@w@ﬂdemmmd& processes,
a%?ﬂ;guﬂmgeﬁ&%gbbt. dﬂYé%%?v%%%B%ﬁ%ﬂE% ﬁﬁgﬂl@lto perform transformations

by employing the present invention, for example. One possible communication
between a client 910 and a server 930 may be in the form of a data packet adapted to
be transmitted between two or more computer processes. The system 900 includes a
communication framework 950 that can be employed to facilitate communications
between the client(s) 910 and the server(s) 930. The client(s) 910 are operably
connected to one or more 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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20 adapters. The output adapters 842 include, by way of illustration and
not limitation, video and sound cards that provide a means of connection
between the output device 840 and the system bus 818. It should be
noted that other devices and/or systems of devices provide both input
and output capabilities such as remote computer(s) 844. Computer 812
can pp a%ragﬁ mgl a? rkresel r%rcm)\élr n ent us&n‘g?loagfcal 5 CéD jlh e splrlt
ofie or fiore remate compdters SUEBRES Femote computer(s
remdtequnobtite rz(p)nﬁtti@ahatailnsa]flﬁnhenabm) nophitesx @isathattha temté‘nnaludes”
networs i %ﬁhaer‘ﬁ’ﬁe”ﬁs lation. A microproc Lbaseéjuc ge'ance fehdcd 1o
deVICE of other comnion network nods and e, an |ca Inclu
mianipsivalinod thanetesientsr dneﬂwrtbad Yelatipesiogom ﬁumn;ﬁﬂsﬁhgzdns interpreted
purposes of f br%vrtsy ol g a dsltrper1 ge 3 30 device 846 is illustrated
with Femote ompu erf"{ PR RENGtE 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 14 area networks (WAN). LAN technologies
include Fiber Distributed Data Interface (FDDI), Copper Distributed Data
Interface (CDDI), Ethernet/IEEE 1102.3, Token Ring/IEEE 1102.5 and
the like. WAN technologies include, but are not limited to, point-to-point
links, circuit switching networks like Integrated Services Digital 5 Networks
(ISDN) and variations thereon, packet switching networks, and Digital
Subscriber Lines (DSL). Communication connection(s) 850 refers to the
hardware/software employed to connect the network interface 848 to the
bus 818. While communication connection 850 is shown for illustrative
clarity inside computer 812, it can also be external to 10 computer 812.
The hardware/software necessary for connection to the network interface
848 includes, for exemplary purposes only, internal and external
technologies such as, modems including regular telephone grade
modems, cable modems and DSL modems, ISDN adapters, and Ethernet
cards. Fig. 9 is a schematic block diagram of a sample-computing
environment 900 15 with which the present invention can interact. The
system 900 includes one or more
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client(s) 910. The client(s) 910 can be hardware and/or software (e.g.,
threads, processes, computing devices). The system 900 also includes
one or more server(s) 930. The server(s) 930 can also be hardware
and/or software (e.g., threads, processes, computing devices). The
servers 930 can house threads to perform transformations 20 by
employing the present invention, for exagpplg. One possible
communication between a client 910 and a server 930 may be in the form
of¥hghts Jaered Bdapted to be transmitted between two or more
computer processes. The system 900 includes a communication
framework 950 that can be employed to facilitate communications
bétween B HERHE D28 H& s EMRRIH BZO0. The client(s) 910 are

operably 2% RaNGReHla:RaAENAKE 6liedk daire SRiR(RhRBQ fheleansbend

employed to store information local to the client(s) 910. Similarly, the

server(s) 830 PEBBEYIN IS IASRBP AR O FIBRS EEd O ReistdPe ()

940ctiahsanvien IR nyadtosaiiRrdafpropRHeE: IRsatindievs@ry8tudRRed object
What has been described above includes examples of the present

inYAAHERIHR30 is, of course, not possible to describe every conceivable
combination of components or methodologies for purposes of describing
the present invention, but one of grdinary skill in the art may recognize

that manbPRSHSER OB b I PEORSHR HBRLIST RREOPRSAeaRl aptighan
a paasiblandecaitingivathm piesast 16 yeatioR ihintasdecifed MRS o the

all such alterations, modifications and variations that fall within the spirit
antustesd BIYRESshended claims. Furthermore, to the extent that the
term "includes"” is used in either the detailed description or the claims,
such term is intended to be inclusive in a m%rérﬁer similar to the term

"comprishi§ S¥SeRbab S g RSk Hrorsty iondlenipioyatahdegst one of an

traReitioal Mardtam ©haimiohGdd:MMS d¥vinat ihelatnedris dropekities to the
transformagin system, comprising: at least one file associated with one or

YRR RIS B Sperties; and a file property handler to manipulate
the unstructured properties in

4. The system of claim 1, further comprising a file property manager to facilitate
communications between applications working with unstructured property stream/file

and applications working with a structured object representation of a file.

5. The system of claim 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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accordance with one or more structured properties associated with a

structured object environment. 2. The system of claim 1, the file property
handler performs at least one of an extraction and a transformation in

order to promote the unstructured properties to the structured properties.

3. The system of claim 1, the file property handler performs at least one of

an extraction and a transformation in order to demote the structured

properties to the unstructured properties. 4. The system of claim 1, further
cgmprisiﬁbeasméeﬁ’r@ﬁé}%%fbﬁlé‘*gQﬁ)et@%ﬁfﬁfé‘a%%ﬁhﬂ%%%ﬂﬁ% Betditigation of

apRliGatieRs WP Wit sNAFHGUHRH AT OP ety Il eatMil8 cathodified calls a
a%ijfl;lcatlons working with a structured object representation of a file. 5.
T

FFersiivordift fortHevit HROpAY APRIR ¢t fatedf e rdin iR promoted.

operation when a file APl based application) modifies properties by
updating a file stream for a structured object store item. 6. The system of

clbim 5, fHhe swtien I BB dt Geddlsiaransty Manglceieastepinted il an abstract
sysismiat aldintd ntb@dis Rropehohandler desiliaias a demotion

operation when an application queries for and modifies items employing a
structured store Application Programming Interface (API) that

menipulates dpadieobarkediteMe fhsther syriemcaiddaimidashsnbler a

property handler is registered to process one or more selected file

exteirdipkroppiey stePFBI iRt Aothe ARMOISTRTH ke g PEpimote

reaeiMing aseidicationf iite HRatBciied Rite streamiraRr asaeB Df
the file having been modified calls a file property handler for it with a

pointer to the byte stream of the file to be promoted. 10. The system of
cleom 1, the g ereeedminandiarticerssppniac wih i elissrasio slassdinat
defines methads for promotion and demotion, 11. The system of claim 10,
tH@'SHaHREE AR RSS2 BR HeaLPBRE SRl B Sisi@Brki HgMandler, a
promote method, a demote method, a first promote method, a store

serialized item method, and a retrieve serialized item method. 12. The
<ystem o CRIRUSTEFHAP ERRSHER G AP ESSTRRYSR PS8 PAp sy ons stored

thereon for implementing the file property handler of claim 1.

14. A system to facilitate data transformation, comprising:

means for exposing unstructured file properties to a structured store
application;

means for transforming the unstructured file properties into structured item
properties associated 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
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interface (API) that allows applications to modify a file-backed item. 13. A
computer readable medium having computer readable instructions stored
thereon for implementing the file property handler of claim 1. 14. A system
to facilitate data transformation, comprising: means for exposing
unstructured file properties to a structured store application; means for

transforpipg Ja &1 DRE UEIHERE SUSpRIAPERIGS IHQUSIHE MEERLIEE be in accordance

properties assoclated with the structured store application; and means for
uBHEtPEPRSE Stratior Bleamth (Bp SHHCEUs ddose R8I Sore  application.
15. The system of claim 14, further comprising means for transforming the

structured item properties into unstructured file properties. 16. A method
tol facilitakBaeaheskrimigiatikh TBERT GSMET MBARGITRG RS RBFOMMOTE properties

SULILIEREUSIATE RAMESRBIR PR fientdNRased rApRalaasiaed %BElihﬁtion.
promoting one or more properties associated with the item to be in

accordance with properties associated with the structured store

NagIesPatR. mhéthb NS Meathod ffelaiet 6miHiney RURRIFING ARMRUPE9Rndler

or more properties associated with the item to be in accordance with the
file API B3sed application. 18. The method of claim 16, further comprising

regisieriRG A filethiepehnhantenctoasctitate-prpatiag or demoting the
one or more properties. 19. The method of claim 16, further comprising

de-queuing a change item. 20. The method of claim 16, further comprising

refpeving resifetabi o dar fos, qussledes iigm pathgdduidde enetidedieh.
claim 16, further comprising morphing an item's type/structure or
changing an item type/structure. 22. The method of claim 16, further

comprisimgeautonoatisadiiaxiiactingcptepgstism anelipdating @i Hevd item for a

selected item path.

21. The method of claim 16, further comprising morphing an item’s type/structure

or changing an item type/structure.

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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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. 19 27. The
method of claim 26, further comprising loading the file property handler

intd-a cathe nshadhef ¢latibtbo coppgiser eatHFita g kuterpeic dwpdler
idgntifyingHields to be updated. 29. The method of claim 17, further

comprising reading changes from an item and updating file properties. 30.

The method of claim 29, further comprising at least one of sending the

it changaeaddas siesmand eegiro-ampeant AkoMARRNPYUIgEIRRHRD RIS to
medium having a data structure stored thereon, comprising: a first data
fioRitefated 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 .
citelate fHermifis @ﬁﬁ)@&fpﬂgpévmaf&%ﬁlﬂ&rgfﬂ}e&%%%S{m Hutiem and

2@pdating file properties.

30. The method of claim 29, further comprising at least one of sending the 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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