Title: MAPPING OF A FILE SYSTEM MODEL TO A DATABASE OBJECT
TECHNICAL FIELD [0001] The present invention generally relates to
databases, and more particularly to systems and/or methods that facilitate
storing a type instance and/or querying data. BACKGROUND OF THE
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speed, memory capacity, data transfer bandwidth, software functionality, and

the like) have generally contributed to increased computer application in
various industries. Ever more poywverfHiINSEWENSESIEMS, Which are often
confi&ured as an array of servers, are commonly provided to service
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more important to store such data in a manageable manner that facilitates
user friendly and quick data searches and retrieval. Today, a common

approach is to store elegiramciRGUNIPOE qHREA VEtab@ses. In general, a
typical database can be referred to as an organized collection of information
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database is organized via one or more tables. Such tables can be arranged
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indexed. as rows within, a table, and the record fields are tﬁ%g:icall indexed as
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datumputhin a table. For example, a row may store a complete data record

relating to a sales fransaction, a person, or a project. Likewise, columns of
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[0004] The tables can comprise one or more records, wherein a record can
include a set of fields. Records are commonly indexed as rows within a table, and the
record fields are typically indexed as columns, such that a row/column pair of indices can
reference a particular datum within a table. For example, a row may store a complete
data record relating to a sales transaction, a person, or a project. Likewise, columns of
the table can define discrete portions of the rows that have the same general data format,
wherein the columns can define fields of the records.
[0005] Each individual piece of data, standing alone, is generally not very
informative. Database applications make data more useful because they help users

organize and process the data. The database application allows the user to compare, sort,



extension, location, and size. For example, in order to search the vast
amounts of data associated to a database, a typical search is limited to a file
name, a file size, a date of creation, wherein such techniques are deficient
and inept. [0006] With a continuing and increasing creation of data from
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storing such data is reaching its peak. End-users write documents, store
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disc, the end-user can create megabytes of data. RipBin the music from the

cOMPERYEIL¥PIah darbrs ts¥stre for e fmbiedrapsira RS PRy S jRes inge file

CRYEmsRRSIBOIDA aaMNzst HisClabshlalinegudadhestaation ot daiaulN ata
Not only are the complications surrounding users, developers have similar
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frefsatReISARalaR RlicRIQIS IQuBIoHY Revelapaciantpeprise applications. While
creating and/or_developing, developers frequently, if nat always, gather data.
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both the developer and the end user. In view of the above, there is a neged to
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mitigate deficiencies associated with conventional systems and databases.

SUMMARY OF THE INVENTION
[0008] The following presents a simplified summary of the invention in order to
provide a basic understanding of some aspects of the invention. This summary is not an
extensive overview of the invention. It is intended to neither identify key or critical
elements of the invention nor delineate the scope of the invention. Its sole purpose is to
present some concepts of the invention in a simplified form as a prelude to the more

detailed description that is presented later.



[0010] In accordance with one aspect of the subject invention, the type
storage system can include a store component that stores at least one type
instance. The storage can be a mapping of the data model, wherein the data
model can represent a file storage system. Furthermore, the type storage
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provide at least one query in the file storage system data model to satisfy a
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relational storage and/or a relational query capability. The relational
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[OhBdHige htibisilrgirsyec bpabiitjadgraarelhasnakesaplane sysia imtbRé a database
facilitates storing a type.instance associated with a]egata odel. 0014r(] Fig. 2
S
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a ct. [0015] Fig. 3 illustrates a block diagram of an exemplary .system
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that facilitates mapping.and/or viewing in conjunction with a type storage
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particular type that projects a subset of the types with a base type. In other aspects of the
subject invention, methods are provided that facilitate mapping of a data model to a
database object.

[0012] The following description and the annexed drawings set forth in detail
certain illustrative aspects of the invention. These aspects are indicative, however, of but
a few of the various ways in which the principles of the invention may be employed and
the subject invention is intended to include all such aspects and their equivalents. Other
advantages and novel features of the invention will become apparent from the following

detailed description of the invention when considered in conjunction with the drawings.



[0017] Fig. 5 illustrates a block diagram of an exemplary system that
facilitates storing a type instance associated with a data model. [0018] Fig. 6
illustrates a block diagram of a high-level structure of a store within a file
storage data model. [0019] Fig. 7 illustrates a block diagram of a type

instance with associgigd tatgss ARPROIdNgOT tpgirpea hlegidiagram of a
ty'f)e hierarchy and a corres&gnding view projection. [0021] Fig. 9 illustrates
a
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methodology for storing a type instance that maps to a data model and/or
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employed. [0024] Fig. 12 illustrates an exemplary operating environment that
c§AB&lemployed in accordance with the subject invention. DESCRIPTION
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"component,” "system,"” "interface,"” "schema," and the like are intended to
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running on a processor, a pro¢cessor, an object, an executable, a program,
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reside within a process and.a component can be localized on one computer
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numerals are ysed to refer to like elements throughout. In the following
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dewoeprafecbawn in block diagram form in order to facilitate describing the
Sypiag) nventiag, 10027] Now turning tq the figyres, B 1 lusrates a system.
that maps to a data model and/or providing a query.
[0022] Fig. 10 illustrates an exemplary methodology for storing a type instance
that maps to a data model and/or providing a query.
[0023] Fig. 11 illustrates an exemplary networking environment, wherein the
novel aspects of the subject invention can be employed.

[0024] Fig. 12 illustrates an exemplary operating environment that can be

employed in accordance with the subject invention.

DESCRIPTION OF THE INVENTION
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[0025] As utilized in this application, terms “component,” “system,” “interface,”
“schema,” and the like are intended to refer to a computer-related entity, either hardware,
software (e.g., in execution), and/or firmware. For example, a component can be a

process running on a processor, a processor, an object, an executable, a program, and/or a



storing a type instance associated with a data model. The data model can be
a file storage data model 102 that enables storing, finding, and relating

information. For example, an information type can be, but is not limited to, a
document, an image, a video, a contact, a message, an email, an audio clip,
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particular to object- oriented programming, objects inherit attributes and/or
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system 104 can store the type instance and query to efficiently and
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criteria, a schema, a query criteria, .... Specifically, storing the type instance
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[0028] A type storage system 104 can store the type instance and query to
efficiently and effectively find at least one of items, documents, and/or contacts. The
type storage system 104 can receive data, wherein the data can include a type, a criteria, a
schema, a query criteria, .... Specifically, storing the type instance that relates to an
informational type (e.g., a document, an image, a video, a contact, a message, an email,
an audio clip) can provide at least one of the following: 1) find at least one item in the file
storage data model 102 that satisfy a certain criteria; 2) find at least one document in the

file storage data model 102 that satisfy a particular criteria; and 3) find at least one



the type storage system 104 into virtually any operating system. In addition,
the interface component 106 can provide various adapters, connectors,
channels, communication paths, etc. that provide for interaction with data
and the type storage system 104. It is to be appreciated that although the
intgHace(eYNRNEMhEQG indnGatReraisshinigichePercipTans susiem t8dain
such implementation Is not so limited. For instance, the interface component
168'€HA: be a stand-alone component to receive or transmit the data in
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facilitates storing a type instance and/or querying to find an item, a
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type stored in a system represented by the data model 202. A tyFe storage
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facilitate communication. [0032] The type storage system. 204 can further
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datatweget20M)(and a contact (e.g., including an individual, an organization,
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querying to find an item, a document, and a contact associated to a data model 202. The
data model 202 can be a model representation of a file storage system that utilizes a
hierarchical characteristic and/or inheritance. The type can include a document, an
image, a video, a contact, a message, an email, an audio clip, efc. However, it is to be
appreciated that a type can be a typical information type stored in a system represented
by the data model 202. A type storage system 204 can store the type instance and
provide querying that can efficiently find at least one of the following: an item in the data
model 202, a document in the data model 202, and a contact in the data model 202. The

type storage system 204 can receive data, wherein the data can be a query criteria, a



appreciated and understood that the query can be based at least upon a
certain criteria and/or query criteria obtained via the interface 206.
Furthermore, the query 210 is not so limited to the item, document, and
contact, and any suitable information type stored in the system represented

bydhafatachedal 29ehean berHitisada [RA3MJE, 8 HpstratesResysiem Z6can
that facilitates utilizing a relational storage and relational query capabilities. A
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are associated to a file system represented by a data model 302. It is to be
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in Fig. 2. 0036 Tgr type storage system 304 can further include agr{gjéati nal
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items organized as a set of formally-described tables as described in detail | .
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technique can utjlized, [0037] Fig. A%{jl trages. system. 400 that .
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datal etdeird0gean ¢cepiedieiet a Aleyptosagege system 304 can store a type instance and
query to efficiently and effectively find items, documents, and contacts, wherein such
elements are associated to a file system represented by a data model 302. It is to be
appreciated that the file system can be a storage file system that utilizes a hierarchical
structure and/or an inheritance characteristic. The type storage system 304 can be
substantially similar to the type storage system 104, 204, as depicted in Figs 1 and 2
respectively. The type storage system 304 can invoke an interface 306 to facilitate
communication and/or receiving data to be further utilized in accordance with the subject
invention.
[0035] The type storage system 304 can include a store component 308 (store
308) and a query component 310 (“query 310). The store 308 can provide any suitable



system that enables storing, finding, and relating information. A typical
information type that can be stored in the system can include a document,

an image, music, a video, a contact, a message, etc. The information type

can be represented as instances of complex types that are part of a type
sysigmbthahakRRATSINE.REANEE iR, SIHAGRSY I A0 ArFAlct Qe HI®hat can
type instances and provide a quers}/ to find items, documents, and contacts
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which message. is a parent e viewed base least upon the hierarch
SHEALRE OB AL GUES ot 16 B o URend dFRTSEHS oL 1 e
intestacethdoefiablitaie thig) Gelidnzbaidednt iy sefoandtiany eomjpoakntormation type
c?ugledt t Ee stora}ge ?ﬁ,tem 404, A‘f depicted, the view com$ﬁonent 410 is
o QA SHRE SR RIS WG GPAT TS AHRWBE Lt R S5tttV ideo.
Howexer aitrisskadie @pprEeididdrihat theyyieshadn paresintédlé amdiac siroflaomplex
VIteW C(%H%)onents an be a seé)areﬂ[ﬁ C(‘)!I_%)onen from the %\4?6 stotrage 404
yRRSi RO SIS oL SEPRISRIEHE Tk SRS U EoTiBSFeft 29 SRR ovRIE™
orenastonotke graphisahuseaidipriatés Gldls)rcimhiend idecintefacesd aodtacts
tht%e{![i%%'tilszgfraec):(gr?gﬁll%’n%eria. The system 400 can further employ an interface 406 to
facilitate communication and/or receiving data that can include criteria, types, schemas,
models, and query criteria.
[0038] The type storage system 404 can further include a map component 408 to
facilitate storing the type instance. The map component 408 provides mapping of types
described in a schema to defined types and database objects. The map component 408
can be a storage mapping that describes at least one database object, wherein the database
object can be created based on a schema definition and/or how instances of types

described in the schema are stored and/or accessed. In other words, the instances of types

can be stored and rules can be utilized to map a type declaration into the database object.



GUI can be rendered that provides a user with a region or means to load,
import, read, etc. data, and can include a region to present the results of
such. These regions can comprise known text and/or graphic regions
comprising dialogue boxes, static controls, drop-down-menus, list boxes,
D@B&Hiﬁ@%ﬂﬁa@&ﬁ&ﬁe@ﬁﬁgﬂ% £LOMRDOXesTALIO1HRSEaaK ROXRS) in a
push buttons, and graphic boxes. In addition, utilities to facilitate the
plsé%@lgf'ation such vertical and/or horizontal scroll bars for navigation and

to@ésy| buttonsrie-desesringnietber 1RGP MBI ViRWalIRSEEREL 10 to provide

employed. For.example, the user can interact with one or more of the

COMSShBIRISCiftTbI o RY RASESHOMERN SYResHINIBIRIY RPE LRt dgyyiewed.

algqsintesaappritbiinel iasIORs i selost g RN HIMAreatanRAR NAMQUS least
devices such as a mouse, a roller ball, a keipad, a keyboard, a_pen and/or

voRhETHangs M OtBFEXAFApI 24 BiRaly 28 RiBANLTRFFRY 2l BSSABEYhbe
ohtbecRmdaney Lpitle Keharrrdaaandecemplpyad stkseapente@nigino the: view

information in order to initiate the search. However, it is to be appreciated .
(ST R SR HSI D6 ¥B% TSI EGRREMSpnsHaes AsRgiajfithig the particular

chgsk s eranipitiaterinfeppatierssTveangr. it AeEhor eXacRRtRssage is a parent
command line interface can be e[{LEQpIo_yed. For example, the command line

intBPrRed E8D A/ S\ HRAR S HEUS Y S B Wifisplay and an audio

tojpepe user fohénfawmabipdtianprMdng R dexeessagepERBUSRE Gabrfaces to
th n,Provide suitable information, such as alpha-numeric input corresponding
tofa%ﬁﬂl ?&e ff

B BERGURIRE I ERR Srtasrand ARYARTBPAFP LA Ao yRredfEtge syStem

pased Kstheppied)plic ttiésvtoddepappiesiatedtbadneccommand 1iiadoipsiacal into
can be employed in conpection with a GUI %nd/or A-Pl. |n addition, the
ca]Fﬁr%Yé’ﬁcftﬁ’ﬁ%gﬁwféﬁfﬁ% n E‘é"@ﬁ’(ﬁfo%‘& iy SERREIBIT WA AT Y Qargonent

Vidlem Gryds s mntiox il oy a s Riackansepdiite, @it o )withtheniied storage
graphic support, and/or low bandwidth communication channels. [0042] Fig.
] B ol B e Ao s ok D Bl s more
ingtaplieadssociatedacith @ dhin copaedaDRnd hitesisiambd hintkideBoa éypeple, a
st e system 504, an interface 506, and the data model 502, whjch can be

S HaE PR R RO s A8 GLAISP R ey gpor. Tead.
inéerfdaen il can fiadiifiate ragioimo piestioniasssaiaied doctiat@hwbicdean can

include .a criteria, a t hema, a.dat del, and iteria. Th
o RO B SOV oA A B OER BATRG Rt Y Bh 2 U e

%
isdopdappreeciaiediansbuad egiagdtiats datditase@oiginean hosasidadio

relational storpge.and a selational guery 10 e, SYSeM 39%ition, utilities to facilitate
the presentation such vertical and/or horizontal scroll bars for navigation and toolbar
buttons to determine whether a region will be viewable can be employed. For example,
the user can interact with one or more of the components coupled to the type storage
system 404.
[0041] The user can also interact with the regions to select and provide
information via various devices such as a mouse, a roller ball, a keypad, a keyboard, a
pen and/or voice activation, for example. Typically, a mechanism such as a push button

or the enter key on the keyboard can be employed subsequent entering the information in

order to initiate the search. However, it is to be appreciated that the invention is not so



[0043] The system 500 further includes an intelligent component 508. The
intelligent component 508 can be utilized by the type storage system 504 to
facilitate storing and/or querying for the system 500. For example, the
intelligent component 510 can be utilized to facilitate determining a user

definedityps: & baysioredrdijstaigidrtadn aanivpeiaitideempsatiigpgan
allow the intelligent component 508 to determine storing the type and/or

qEeRyRGIGEh EbARaHeritSARPiSoA 4P TR D HHeTRsotr e e lrtetgdint
cempanenteQ3 sanmaudederieasanprompaut o infer slatesRhtoen a display

system, environment, and/or user from a set of gbservations as captured via

eVBARNAOr oAt AfEYSEE Riormatian yigyRa st AtRr amspagfic EBntisst can

ofastiprovICantasBehfsend RERD AR i RN AY SR Siatesy o kA an
The inference can he probabilistic - that is, the computation of a probability

: | P ] :
dRRHODRIANGYRS LHARSI PTG QEPBRLQE BHAASAHRIB FHFSHAY R AR he prompt.

evYeRts HefepprasatcanialshdetaninatrchniduesereRiayed fafteyenesitithnection
higher-level events from a set of 10 events and/or data. Such inference

re¥lifte i Herdios TR BfHER e 8 BPABIJHE REHASEILPESERIVEQd in

eventeangd/wigioradweamentdataidvbethes)emamrtar myenis areblseralatedid, and
close tem‘;)oral proximity, and whether the eventg and data come from one or

s&Per BUBNRI FER NG THRPST Y ARYGE QNSARERHET GAPITF AR ghannels.
impdigily trainerlsshEmREsEnaSKRYEIEISHE: gmpLRRIRtAIHGCMBdRIRETe

neural networks, expert systems, Bayesian belief networks, fuzzy logic, data
SR ARSI G RBR ERiptoyEa AT éﬁ%vnﬁ?ﬁeﬂpfm%& Il type
apepiniesten 8060Mmiheaneciin) wMithibaasubjedsinue a4 b Aubstantially
classifier is a function that maps an input affribute yector, x = , X3, X4
TS o RAEHR RGP, BTOTE P B Ao 6 Can T ate
ceofidanertiansksSeieh ¢lassiticatibiticameanydidy a @iahabilisiiscandidema, a data
statistjé,al-based analysis (e.g., factoriggdgtéagthe analysis utilities and costs)

td"8EnBLL BIYSRE LA H o S S PRV BRI YIRS A MRS ery g, and/or
perforiiag.2A Rupphrisvedionppactined( @ik 8 @dmpldafbastassifies can

that ca beegmplo%ed. The SYM o eratj? bé finding a hé/ eﬂ? rface in the

BRR0 PESEIROT AT R AR S a5 e ke iggering

criegdajfrom thelherykigaerttorenkatsndhidet welyntdlisgeiakesnfiiment 508. The

classf icatiton correct tf;gr éesting datfi télﬁﬁt)is ﬁ;ear, butt not identicaéé% trarfni[.}lgt ¢

AT Y CURBRRST NG G ML RO e S ALRTHIAIRSS SpirheRadonsiate

e goringvaBaygs: rBay ésiahergtinonky) @ eEigiorairgas, the unadlHigémotksfozayt 510

IO&IE Qgtouqﬁg’e ?(9 fgéﬂll:)tg% l(II%ttlgnnining a user defined type to be stored. Historic data in
conjunction with user profiles can allow the intelligent component 508 to determine
storing the type and/or querying with certain criteria.
[0044] It is to be understood that the intelligent component 508 can provide for
reasoning about or infer states of the system, environment, and/or user from a set of
observations as captured via events and/or data. Inference can be employed to identify a
specific context or action, or can generate a probability distribution over states, for
example. The inference can be probabilistic - that is, the computation of a probability
distribution over states of interest based on a consideration of data and events. Inference

can also refer to techniques employed for composing higher-level events from a set of
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classification models providing different patterns of independence can be
employed. Classification as used herein also is inclusive of statistical
regression that is utilized to develop models of priority. [0046] Furthermore,
the intelligent component 5 08 can utilize a data store 5 10 to store user

Pafiies angigrdaiatongdalFerthecdataBiQraiRl AanuBEo HOS fAMRIg S i@t tions

volatile memory or nonvolatile memory, or can include both volatile and

NSTNBAETE O ey A8 Straed A Y SRSt MARREHAT RBhASISKFats are

MEIACIMERh IO AR 1Rk 10K RER NI R RIRAFNNAREIRPMme from one
(PROM), electrically programmable ROM (EPROM), electrically erasable

prIGRHTHBRIRO FISRY), GRS ARSISAY O tsilis e Ay o licitly
inglfleja0HaN A66E%T ysiaEY BAMppyRIGEastsasHENée AdlrePEi& orks, expert

memory. By way of illustration and_not limitation, RAM is available in many
fortiSRiicRas rmbeRAMESRAR fudgh L0RIE RARTIRAMZ ShcrGHbRscmployed

DirAWhhd (RIARAM hdthim dataciaigi SBIBAMAIRERI 28RAM)c &ifeen68avith the
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), Rambus direct RAM

(RERS&MIVEREERRambus dynamic RAM (DRDRAM), and Rambus dynamic

RPBYSRDRAM)A The data steifdonahthengishiachsysiemsuandonietheesis , x2,
intended to comprise, without being limited to, these and . any other suitable

typesr Hedoh I daarhatthe (omd Brprssitnads i the dad€Gre 5 10
can/PrlensedesINSarhdatabisseai P04 digléyilyssbiesistighdystatistical-based

structure ?f a s{tore. A schema can be prﬁv_ided, wherein various instances of

tyBESYEAN & St e CREMI N BER L FORA° PrREfyE Scichan action
buiarenret Hsited tobaaitematalle feaytansion aipiemyéagnenhiasdSsvM) is an

link. Each type can have a corresponding tahle that can include columns
TR R G A
canmeniaiiccih instaparsodiibesitgdnnha SteoteciFbygach £y atherpoduosptiathe
contain a serjalize re%esentaﬂon af the CLR class.instance that represents

thE TG SE RN I8 BES e LRl tnAfHOMNGE iR BXEEN SN,
itenastidigmnt arekth eolindstirpedatsteiacasrean bet fieplésenigidinraisinglaita. Other
e stored inside ar%%r‘ﬁnt object instance

e L ST HEE a1 LR P RRA AT EBBEA HOh T
eﬂmm,ﬂawnﬁagmrﬁpanﬁbHQvai@wwanrbg gmyrmgd thedexposksrallabilistic
R el e G G
FiQlagsidioatim a0réd tepictatboAstatliesi0d aifsthgsitiend regression that is utilized to
develop models of priority.
[0046] Furthermore, the intelligent component 508 can utilize a data store 510 to
store user profiles and/or historic data. The data store 510 can be, for example, either
volatile memory or nonvolatile memory, or can include both volatile and nonvolatile
memory. By way of illustration, and not limitation, nonvolatile memory can include read
only memory (ROM), programmable ROM (PROM)), electrically programmable ROM
(EPROM), electrically erasable programmable ROM (EEPROM), or flash memory.
Volatile memory can include random access memory (RAM), which acts as external
cache memory. By way of illustration and not limitation, RAM is available in many

forms such as static RAM (SRAM), dynamic RAM (DRAM), synchronous DRAM
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702 can contain all instances of the items in the store (not shown). The table
704 can contain an object instance 706 ("Document”) and an object instance
708 ("Contact"). It is to be appreciated that each type in a schema maps to a
CLR class in the storage. The object instance 706 can include a title, an

alpstSRGNY PHBIBIRE, Bitaad QD RAGY AYPIE SIFREA M EaHABRASSORAH PEDR AM),

the obée_ct instance 706. Similarly, the object instance 708 can include

vanaek! e B AN SSELPRANM B andrediset RAMLR DB} Higed Ritraipytedynamic
a RyRRI SRR DA | A RIS @5 RERINIAN\RDRIAMIPNTR2 AathREBF 0 of the

hierarchy 800 can include an item 802, a contact 804, a document 806, a

msbisjswians perasihedos i SidehioseePE1D, withonidp Bedinitad 91 frese and
aRfyovRieSuitdiie iisctobenappigciaied dnaiihe yRevdiapprebin@a@hs Ak data store

example and any suitable hierarchy and/or types can be utilized in

acedrerinke AtV L ofedatARASfition. As 12 illustrated, item 802 is

copgitgred a pangnt ol @eitdvid dRduideditheiatne ThuereontacheBRA the
arent for person 8 10 and organization 812, while message 808 is the

Y :
pAFENIITEr WHEAHB YATIRAR SR Q/ohiRes £87 PoMRET gy bigs dependent upon their
CoyfRSPDINElingevien BEOIRatan nd2Amand eflest e tvpatbie @rehYi 88 Qinlifen

iew associated with a given type can project a supset of thgﬁ{'}tems,of the

Vil AR Ut S HRE@ 8. FESF &EATHIROME RAR IS/ 180 FrBjE & columns

thexitein s e thensioieesTtherepNtack wisWH et Sninithe ttemeihabareadontain
type.Contact. The person view projects only th@ ﬁe(::oritacts that have the most

d@HVBYRfS5E U< I5EI Bh e o6T THYRiTS bEER-(O e W R HANBIRG efirbecd
prepidashtatiiizing tie @JoUNYifRamappingdpryRe thetheniyigpdisathice. It is to be
describe the correspondin storage structyre in the store. Jt js to be

aBBPé%‘fé&E’g fﬁ%& Al E ANt HSRbERFRIET5 HAYRG Ansliess can be

(egpraacahada imadahilaseshers SYsian that ntitizes com plextbrstanskiz Dparent
types to. describe @gdgg li}rctjaspreser.lt a unit of informatj ach type declared

R SSEHETRTE AP B e LS LU BEHLA i SE B SaG A e
It ﬁt@@@nﬁﬂﬂ@fﬁﬁiﬁﬁdﬂhahdlthmwhi&@&iﬁhﬂ@ié&dd&dhﬁafoébqwm gixampigsnces
LRI, FAS0sse P et e o B e TR
saliermithtieStore!" suffix appended. The types in a given namespace are
OB e s S S A B S S TG o
sdleraan Eartsiachldealared pfapeitynad thehtygperdhiadollowiny iFladadett toithean
COReRRONI CHRNRS: R BRI IS D SRS SRR AR £ . 1
is to be appreciated that each type in a schema maps to a CLR class in the storage. The
object instance 706 can include a title, an abstract, a printed, an author, and various other
metadata associated with the object instance 706. Similarly, the object instance 708 can
include various metadata such as name, address, email, etc.
[0049] Fig. 8 illustrates a type hierarchy 800 and a corresponding view projection
820. The type hierarchy 800 can include an item 802, a contact 804, a document 806, a
message 808, a person 810, an organization 812, an email 814, a fax 816, and a voice

818. It is to be appreciated that the type hierarchy 800 is an example and any suitable

hierarchy and/or types can be utilized in accordance with the subject invention. As
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the schema, pre-fixed by "m_". The field is attributed with the UDT specific
attribute: System.Data. SqlTypes. SqlUdtField ; 2) a public property with the
name equal to the name specified in the schema and corresponding get/set
statements. The property is attributed with the UDT specific attribute System.

Datast2atdyRes: $oalUAGHanerty: and treipe pthe firlchansd-dhe nmeredyntact
is the CLR type that corres&onds to the type declared in the schema, If the

typtits Shrerdf tRLTCERRIPAYSHY it e pemizbioad g -onbilsresagg 8P &sipthe parent

tyRe< figaissaakinfta) alR0Rditd BegolRwingiable e serkesdna R IRRING Gk ction
the file storage system scalar types to the corresponding SQL managed .
ty%%%?ﬂ%r?ﬂécé%?a%%mﬁ‘é@éﬂb%@crﬂﬁ%ﬁ%‘?ﬁ%ﬁ%%é@@h frgheen type can project
Shinwoe StiRg arabletlerath Waisadr datanvvithasengpenwsriexgipef tepakn

of 21131 characters. Length can be fixed from I - 4000 characters or

uNEIM TR ALSERG RS ke REFs o f e AACE HIBTHBIOA Sl Y- fBRdipms that are
bieybeatanith armayRuMViRRIHRRSIENGLE ef2ctndR Ryies hheaaib Gkt Rrived

fixed from | - 8000 bytes or unconstrained using the "max" keyword.
BEABAHBYBGoleanNull-able Boolean value ByteSqIByteA singe unsigned

byt®30{l6SqlIntiBliategeb kel 62t6pd MmasRndentBeopeRidedt d8liding an
In gﬂy@qt 02§Integer (whole number? data from -2 A 31(- 2,147,483,648)
t

t32
rHs MaRPisY e S EnAC TvRsAsehRalsrbemanIE RaRg storage

datauftare n2 theGBoB2 2R3 20BE8HEELEIBMtIGYGRa8pnE3h be associated to any
(9233720368547 75807). Singles

2ot SIS OO e TR 8 e

nampedatadionbe hn@br tepRBdhrauaht d49Frm3A8n). Each type declared in a

D T maed 1o & R PSS ors the S BIeEB L aNhS A to be
appreciated that although SQL is utilized in the following examples, any suitable
database management system can be employed. The types belong to a namespace whose
name corresponds to the namespace of the schema with “.Store” suffix appended. The
types in a given namespace are compiled into a single assembly that is utilized as a unit
of deployment of the schema. The name of the CLR type is equal to the name declared in
the schema. For each declared property of the type, the following is added to the
corresponding CLR type: 1) a private field with the name equal to the name specified in
the schema, pre-fixed by “m_”. The field is attributed with the UDT specific attribute:
System.Data.SqlTypes.SqlUdtField; 2) a public property with the name equal to the name
specified in the schema and corresponding get/set statements. The property is attributed
with the UDT specific attribute System.Data.SqlTypes.SqlUdtProperty; and 3) the type of
the field and the property is the CLR type that corresponds to the type declared in the
schema. If the type is one of the scalar types that it is mapped to one of the scalar SQL
types (discussed infra).
[0051] The following table describes the mapping of the file storage system scalar
types to the corresponding SQL managed types:
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Precision and Scale attributes apply for properties of type Decimal. Precision
defines the maximum number of decimal digits that decimal value. This
includes the digits to the left and to the right of the decimal point. The value of
the Precision attribute is an integer between | and 28. Scale defines the

milestone. Prec
DateTimeSqlDa
December 31, ¢

MEIRYGP A3 NIGh al JgR PRGN Of the decimal point. The
JuaQhtrgpacyls @it ust be between 0 and the value of the Precision
Shifpge. Note TOS&%&E’I@”G B {GrGHH rg‘&lslﬁ{f%&i%‘ SHERAMEE HhXHFum length

sion is fixed to
iteTimeDate an
1999, with an a¢

o %rﬂg@ Galenis f 1 Length can be fixed from

BRI
d; timg Gl JFrp LaUAYohs d%ﬂggﬁ ‘max’

&)f three- hundredths of one second or

L

8.33 millisecondls. GuidSqIGw A globally unlque |dent|f|er (GUID)

Bl TIANTS ?Big&??““y T VarThBR - H%ﬁ&% - AR éﬁ‘iﬁX len th of
support is being consi d fof pestyBetal &g RQ 815 1
)ost-Bet_aI. If supported it may ren gy%g%g %{'@sr é’]ﬁé‘ ‘max” keyword.
j%.,idid'lll,lUllb T4 Lg IBdot'éSaLJ A uﬁ it)dﬁfé %0 (élal(,l..l\?a lLJUU I a IIIl:‘ blUlng
J)ﬁl?lll DLUIC C ISUﬁ?)DItUICU LLILI A;\ﬁlL biﬁﬂg{ég a%ll{c UCIiVCU IMTUITTI LIIC IIIC
R C OyOLCIII III name = IIC QUI IA ~JLUI1 Ul 1 IE
[8¥18e <ystom| SR, name (1% %ﬁf@@& B RS R 15 1

ampte—the He-sterage syste .. g.u.u e-schemaproddces-objecisirthe
m. Storaged b?%]" SQ P ?awglﬁ’é rgnlf § %ff%r&gél élorgg

|LRX%4 The vie

not so limited si
nnnnpd toa f\/r

§‘H@Hfb‘{ed be

ce the views
ved view. Eachlt

nﬂQﬁriH@@L}c Q&t‘?n@éflon is
gﬁﬁ?%%ﬁ‘?ﬁé’rﬁ t9pel can be

‘identified in_a file

Jecessan in aton

c%%zéémﬂ%é

L iDiEe system

hame> erp] [«

[sterSinglRg the

ltem type namietron

E?mt

@Wé‘ﬁﬂdwl{%éﬁé‘iﬁﬁmm -3.40E + 38
aetOfed 38r type T can return all items

Double

SqlDouble

Floating precision number data from -1.79E + 308
through 1.79E + 308

Decimal

SqlDecimal

Numeric data types with fixed precision and scale.

Precision and Scale attributes apply for properties of
type Decimal.

Precision defines the maximum number of decimal
digits that decimal value. This includes the digits to the
left and to the right of the decimal point. The value of
the Precision attribute is an integer between 1 and 28.
Scale defines the maximum number of decimal digits
to the right of the decimal point. The value of the Scale
attribute must be between 0 and the value of the
Precision attribute.

Note for milestone B: these attributes are not supported
in this milestone. Precision is fixed to 28 and Scale is
fixed to 14.

DateTime

SqlDateTime

Date and time data from January 1, 1753, through
December 31, 9999, with an accuracy of three-
hundredths of one second or 3.33 milliseconds.

Guid

SqlGuid

A globally unique identifier (GUID).

Xml

SqlString

XML is currently stored as a string field. Native Xml
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that are type T and all types that derive from T. The view that corresponds to
the System. Storage. Item type is [System. Storage.Store].[Item]. This view
can return all the items in a file storage system store. The following table
describes the columns of an item type view: Itemld[S stem. Storage.

btore].ltemldltemid of the item WB@W%E%&@@&QE@E@HM post-Betal.

PRRCRrMatZed PR 10 Name$Ra N eI (ORI a B LT P PP ol st Hay
1he item Contaiperld[System. S>t&t@gg€ )] gm Be.k %gga%%‘

itﬁr%'geinitem typeinstance of the tenT type } :
Store‘].Entity StateThe state information for the item Obj ectSizeBigintSize of
the item object (persisted column) Changelnformation[System. Storage.

Siﬁb%b]Change}ch?J{X@atég%%J%%P&%ﬁ@&}i&%%@%ﬁ?g%é; %Z%‘;%rﬁ%%re can be stored in a

SyncMetadata[System. Storage. Store]. ataSync metadata
PafbH seluieisyanendegiorhfenSiur & BitPagh Mysiche Tthe mandiawf The paifxto

th‘?éiSfB”%%%%ﬂ%tH% HENSFIRMS LIRS AGHAHIoR: Ry g?lc?d' AR Fchema

[0054] Each Tink type Is mapped toa typed view. Each typed link view is
idestified o exfifapdeothg dlsyteng Stortcnsing e srhmingtahsatibyects in the

[< ] Ll >].cc ' 10
e e i e o S e

cdh08htain all thenfirikgrinihe fills storegresysyemrepstorecorsecolinial vaphs. The
dW?ﬂép%?e&%léimﬁr%fr@a@gn%@%lﬁ'%:subject invention is not so limited since the

views can be write-enabled. Each item type can be mapped to a typed view. Each typed

item view can be identified in a file storage system store using the naming convention
[<schema name>.Store].[<Item type name>]. A type view for type T can return all items
that are type T and all types that derive from T. The view that corresponds to the
System.Storage.Item type is [System.Storage.Store].[Item]. This view can return all the

items in a file storage system store. The following table describes the columns of an item

type view:

Column name Type Description

Itemld [System.Storage.Store].Itemld Itemld of the item

Typeld [System.Storage.Store]. Typeld Schematized type id

NamespaceName | nvarchar(255) The unique name of
the item

Containerld [System.Storage.Store].Itemld The id of the
container item

Item Item type Instance of the item
type

EntityState [System.Storage.Store].EntityState The state
information for the
item

ObjectSize Bigint Size of the item
object (persisted
column)

Changelnformation | [System.Storage.Store].Changelnformation | Change tracking
information
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SourceRef[System. Storage. Store] .Itemlditemld of the source item
Linkld[System. Storae.Store].Linkldld of the link TargetRef[System.
Storage.Store].ltemlditemld of the target item Typeld[System. Storage.
Store]. TypeldTypeld of the most derived type of the link instance LinkLink

YREINSIADGRAHNE 1S YR SR oo GRSy RIOIA9& 2 [T §Y e Vidadata
PRI IR MTOTMRQR FOKTIE BLTS (o) Finp 4thPIRA1e!2€ O e

persisted column) ¢Changelnformation[System. Storage. Store]path to the item

-’pf’}{fﬂ&iﬂi&g lﬁgunc,iiﬁ{lge trackimgimformation Lnks rl(,ivietdje}{l%%%%(-s‘lgﬁhe
Storae.Store].ltemS|ncMetadataSync metadata PathHandIe[Syﬁlté(%lg];bﬁon or the
g atis the

Storage. Store].BinRathHandleThe handle of the path to the it
SqUIGE f_tiu: iilI:K Table3-16 {0055t Atttemfragmentscanbe abbcbblluic.
through single view [System. Storage. Store].[ltemFragment]. The following
table describes the columns of global item fragment view: Itemld[System.

S . Storel].ltemlditemld. of the owning.item Setld[System.. Storage. .
S T e o s B e i e i
Sideelifiedgmefitlel Fhoen i of thean store using the naming convention [<schema

name>.Store].[<link type name>]. The view that corresponds to the System.Storage.Link

type is [System.Storage.Store].[Link]. This view can contain all the links in a file storage

system store. The following table describes the columns of a link type view:

Column name Type Description

SourceRef [System.Storage.Store].Itemld Itemld of the source
item

LinkId [System.Storage.Store].LinkId Id of the link

TargetRef [System.Storage.Store].Itemld Itemld of the target
item

Typeld [System.Storage.Store]. Typeld Typeld of the most
derived type of the
link instance

Link Link type Instance of the link
type

EntityState [System.Storage.Store].EntityState The state
information for the
link

ObjectSize Bigint Size of the link
object (persisted
column)

Changelnformation | [System.Storage.Store].ChangeInformation | Change tracking
information

LinkSyncMetadata | [System.Storage.Store].ItemSyncMetadata | Sync metadata

PathHandle [System.Storage.Store].BinPathHandle The handle of the
path to the item that
is the source of the
link

Table 3
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fragment instance Typeld[System. Storage. Store].TypeldTypeld of the most
derived type of the IltemFragment instance ItemFragment[System. Storage.
Store]. [ItemFragment]instance of the IternFragment type Entity
State[System. Storage. Store].Entity StateThe state information for the link

Clwzgginformafignisystedinsiaragepsietehsfohamasisirsmaiion

@hange

tracking information PathHandle[System. Storage. Store].BinPathHandleThe

haPuiEr gt Ry the eHrasarsatihe e drle Bina &bk drapid s (e sejumns of

Eghstacenirayidesta@lobal extension view named [System. Storage. Store],
[ltemExtension]. Instances of all extension types are accessible through this

view. The following table describes the columns in the global extension view:

FoMIRRR Type

>e§}%§60tlon ltemla[System. Storage. Store

Heiemld

DREXTENSION Typ
HtemExtension[Syste

OIS SN RE8 o rekRr SQe ek T YPEIdSTheT

m. Storage. Store].ltemExtensionExtensi

NalAAd bR Swning
oﬁe%oe

!|n$gﬁlace_ Entity Stat [@X%EQ{HS%HQLQS%%;S&WF StateThe S L7 oo of the
information for the ektension Obj ectSizeBigintSize of the extensi Ghe
HFragmentld [System.Storage.Store].Fragmentld The Id of the
fragment instance
Typeld [System.Storage.Store]. Typeld Typeld of the most
derived type of the
ItemFragment
instance
ItemFragment [System.Storage.Store].[[temFragment] Instance of the
ItemFragment type
EntityState [System.Storage.Store].EntityState The state
information for the
link
Changelnformation | [System.Storage.Store].Changelnformation | Change tracking
information
PathHandle [System.Storage.Store].BinPathHandle The handle of the
path to the item that
is the source of the
link
Table 4
[0056] Each store provides a global extension view named

[System.Storage.Store].[[temExtension]. Instances of all extension types are accessible

through this view. The following table describes the columns in the global extension

view:

Column name Type Description

ItemlId [System.Storage.Store].Itemld Itemld of the
extension

Typeld [System.Storage.Store]. Typeld Schematized type id

ItemExtension [System.Storage.Store].ItemExtension Extension type
instance

EntityState [System.Storage.Store].EntityState The state
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column) Changelnformation[System. Storage. Store].

ChangelnformationChange tracking information PathHandle[System.
Storage. Store].BinPathHandleThe handle of the path to the item that owns
the extension Table 5 [0057] Each extension type is mapped to a typed view.

ach typed extensign view IS identified In a file storage Syste
he naming convention [<schema name>. Store]. [<extension

MR or the
ReRRE >.

% IQNQWINg Table gg§GERes the columns of an extension tyj
temtd[System Storage. Store] .Itemlditemld of the extension
torage Store] TypIdSchematlzed type |d ltemExtensionExte

SVEVE the extension
TyneldIYRIRMd
°G§18Hm)

athHandIeThe handle of the path to the it

| owns

be $loréd within entity type instances. Itis to be appremated and understood

T O
T o

to the item that
a)fhe exr}ensmn

§°‘<

that they are accessed by querying the appropriate search view. 18 [0058]

item table, ed

ype 1s mappe

Aloligays are stpied I single 530

0 atyped view. Each typed extension

view is identified in a file storage system store using the naming convention [<schema

name>.Store].[<extension type name >]. The following table describes the columns of

an extension type view:

Column name Type Description

Itemld [System.Storage.Store].Itemld Itemld of the
extension

Typeld [System.Storage.Store]. Typeld Schematized type id

[temExtension Extension type Extension type
instance

ObjectSize Bigint Size of the extension
object (persisted
column)

EntityState [System.Storage.Store].EntityState The state
information for the
extension

Changelnformation | [System.Storage.Store].ChangeInformation | Change tracking
information

PathHandle [System.Storage.Store].BinPathHandle The handle of the
path to the item that
owns the extension

Table 6

In the file storage system, an inline type instance can be stored within entity type

instances. It is to be appreciated and understood that they are accessed by querying the

appropriate search view.
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[System. Storage.Store].[Table!ltem]. The unique key in the following table is
Itemld: Itemld[System. Storage. Store] .Itemlditemid of the item
Typeld[System. Storage. Store].TypeldSchematized type id
NamespaceNameNvarchar(255)The unique name of the item

Csgperld[SystameRtosagaoriPigh Hagidihs ishes, thaie@ntainer item

Itemitem typeThe item Entity State[System, Storage. Store

siswstsnns gnge Yarshhlabedleshs

R Rttt

SDldIntInternal use only (used by security sub-system)

. Entity )
ng&éﬁkf_le is Itemld:

SDL astl Ipdntpl ocalTSBRiaintThe timpcfnmp of the last r‘hnngp of the SDId

a YP8anqgelnformation[System Storage 9

rgsgription

JSelRR 8ABKge trackin

CHemdéInformationCha
btorage. Storel. ltem S

Ry tigBkFigTREeAHIEbHAtB SyncMetad:

ncMetadataSvnc metadata for global Id

1t¥éfsglétéfﬁhe

1tem

TdymsdtbneStatusintTor
bnly (used for indexing)

nisstetem staag ¢ 8sepdaraldcal TSBigintl
This column is actually mapped to

ntsheataized
type id

NamespaceName

Nvarchar(255)

The unique name
of the item

Containerld

[System.Storage.Store].Itemld

The id of the
container item

Item

Item type

The item

EntityState

[System.Storage.Store].EntityState

EntityState udt
which contains
meta information
about the item.

SDId

Int

Internal use only
(used by security
sub-system)

SDLastUpdateLocalTS

Bigint

The timestamp of
the last change of
the SDId. Used
for change
tracking.

Changelnformation

[System.Storage.Store].Changelnformation

Change tracking
information

ItemSyncMetadata

[System.Storage.Store].ItemSyncMetadata

Sync metadata
for global Ids

TombstoneStatus

Int

Tombstone status

LastUpdateLocal TS

Bigint

Internal use only
(used for
indexing). This
column is
actually mapped
to
Changelnformati
on.LastUpdateLo
calTS. We need
to map it in order
to create an
index on it.

MaxOrd

int

Internal use only

(used to compute
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Changelnformati on.LastUpdateLo calTS. We need to map it in order to
create an index on it. MaxOrdintinternal use only used to compute 19

PathHandle for new items added to this container item)
TypePathHierarchical_Type_IdInternal use only (persisted column) Obj

¢ctSizeBIgintSize of the item object (persisted column) PathHandiehySeile for
Htorage. Store].BinPathHandleThe path handle to this item new items added
PromotionStatusintThe [promotion status for the item to this container
rastAccessTimeDateTimeThe last access time for the file stream aggpciated
.'V'If: a@aﬁﬁm b[l_’eamb.l Z%ﬁé%%ﬁ{?;%ﬁ%@ Hflle Stream associate WHQI‘HAFUSG only
ftern AllocationSizeBigintThe allocated’size for the (persisted
column)
ObjectSize Bigint Size of the item
object (persisted
column)
PathHandle [System.Storage.Store].BinPathHandle The path handle
to this item
PromotionStatus Int The promotion
status for the
item
LastAccessTime DateTime The last access
time for the file
stream associated
with the item.
StreamSize Bigint The size of the
stream associated
with the item
AllocationSize Bigint The allocated
size for the
stream associated
with the item
Table 7
[0059] The indexes on the item table are described in the following table:
Columns Unique | Clustered | Included Columns
TypePath, Itemld Yes Yes
Itemld Yes No TombstoneStatus, TypePath,
SDId
PathHandle Yes No SDId, TombstoneStatus
Containerld, NamespaceName | Yes No SDId, TombstoneStatus
LastUpdateLocal TS No No SDId, TombstoneStatus,
PathHandle
Table 8
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stream associated with the item Table 7 [0059] The indexes on the item table
are described in the following table: TypePath, IltemldYesYes
ItemldYesNoTombstoneStatus, TypePath, SDId PathHandleYesNoSDId,
TombstoneStatus Containerld, NamespaceNameYesNoSDId,
TesobefoneStatyy LagtUptiaiekerailiaNRNAR Igic] AmbRtRNARAEIUS,
PathHandle Table 8 20 0060‘]éAII links will be stored in the link table, which is
&S By Bieiiddd s Hrholde wkAUrHEvHidhe fellp g daifdwltgnid.
tapigkigiitemld, Linkld: SourceRef[System. Storage.Store].ltemlditemld of the
source item Linkld[System. Storae.Store].LinkldId of the link

TargetRef[System. Storage. Store] .Itemlditemld of the target item

YRAITR Yo Storpgwjore. T eldSchematized type id Description

XBﬁf’c%KEl“erafC”'Ca'ﬁsyé?&n!§£Qf§§9f@tb)&?ﬂ5‘ﬂ9{1&i@efs'ﬂed COREM I S ource
typeThe link object Entity State[System. Storage. Store].Entity| $tatgState

INfoRTRaUOM about g [EK SEIIMIYETR HTG Y 1d of the link

e g S ) Tl 2 S R e

1tem
Typeld [System.Storage.Store]. Typeld Schematized type id
TypePath Hierarchical Type Id Internal use only
(persisted column)
Link Link type The link object
EntityState [System.Storage.Store].EntityState State information
about the link
SDId Int Internal use only
TombstoneStatus Int Tombstone status
ObjectSize Bigint Size of the link
object (persisted
column)
Changelnformation | [System.Storage.Store].Changelnformation | Change tracking
information
LinkSyncMetadata | [System.Storage.Store].LinkSyncMetadata | Sync metadata
LastUpdateLocal TS | Bigint Internal use only

(used for indexing).
This column is
actually mapped to
Changelnformation.
LastUpdateLocalTS.
We need to map it
in order to create an
index on it.

PathHandle [System.Storage.Store].BinPathHandle The path handle to
the item that is the
source of the link

Table 9

[0061] The indexes on the Link table are described in the following table:
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Changelnformation[System. Storage. Store]. ChangelnformationChange
tracking information LinkSyncMetadata[System. Storae.Store].LinkS
ncMetadataSync metadata LastUpdateLocalTSBigintinternal use only (used
for indexing). This column is actually mapped to Changelnformation.

S JRARteLocalTS. We need

b UG TARa

PlicaleRE AN 1T

P AR ISR Storage. SI7e] Bl

Aandle

I'ne patn handie 10 the

%l‘)l) [éiﬂal't S e SOuUr

ce of the tmkable 9 "61] e

ﬁfﬁ‘a"ﬁ%ﬁ%ﬁéﬂ%s

Ry e fotow gt

ldUIU

ﬁL OUUlbt

queSatys

PR

UI\lU\.)LJIU, TUITMoty

CUALTNIT TAUATTUTC T YUJULJTY

- T OO Sto |§

ju k'\;'\To‘gD'd TormbstoraStatus LastUpdats
T&ﬁ%gﬂﬂ?é@{%‘fagﬁ-’athHandle T™e 10 (065

hle called: r<

\/anm Storage a

I X v\r\hﬂ
1 atvo . ITUCCTT\TI |_ |.| n \.g.l
+"\+ T Dﬁi-lo'\Llﬁnrllnl:ﬁNQﬁCnlr Krzlp)\mlnﬂi'n '\Sgiﬁ BStone atus
carl S ]

Itgﬁtﬁ@(t]éhsmn] The following table describes |tem exten5|on table:
Itemld[System. Storage. Store] .Itemlditemld of the extension Typeld[System.

Storae.Store]. T eldSchematized type id
TIMRAthHierafthiERIY YN figRfeAFatiqEed dRfg single table called:

[System.Storage.Store].[ Table!ItemExtension]. The following table describes item

extension table:

Column name

Type

Description

Itemld

[System.Storage.Store].Itemld

Itemld of the
extension

Typeld

[System.Storage.Store]. Typeld

Schematized type id

TypePath

Hierarchical Type Id

Internal use only
(persisted column)

ItemExtension

[System.Storage.Store].ItemExtension

The ItemExtension
object

EntityState

[System.Storage.Store].EntityState

EntityState udt
which contains meta
information about
the EntityExtension.

SDId

Int

Internal use only

TombstoneStatus

Int

Tombstone status

ObjectSize

Bigint

Size of the
EntityExtension
object (persisted
column)

Changelnformation

[System.Storage.Store].Changelnformation

Change tracking
information

LastUpdateLocal TS

Bigint

Internal use only
(used for indexing).
This column is
actually mapped to
Changelnformation.
LastUpdateLocalTS.
We need to map it
in order to create an
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(persisted column) ItemExtension[System. Storage. Store].
ltemExtensionThe ItemExtension object Entity State[System. Storage.
Store].Entity StateEntity State udt which contains meta information about the
EntityExtension. SDIdIntInternal use only TombstoneStatusintTombstone

tatus Ob] ectSIZEBIgINTSIZe of the EntityExtension object (pensisted GRIFMN)

PRI Maton(SYRIEM, SITATE ST B PSR Matons, D80S, andlc to

racking information [astUpdateLocalTSBigintinternal use only {Hsed, f

. . . . p Powning this
jndexing). This colunlm is actually mapped to Changelnformati DB ntity Extension

C iotlié)(f'?[eLocain. Weneed to map it Order to create anm 22 Mdex o it.
PathHandle[System. Storage. Store].BinPathHandleThe path handle to the
item owning this EntityExtension Table 11 [0063] The indexes on the

LTSI PRI G AeSE e ARG B YRR A 2 ving

TypeldYesYes Itemld, Type Tombstone Status,

table:

Columns Unique | Clustered | Included Columns

TypePath, Itemld, Typeld Yes Yes

Itemld, Typeld No No SDId, TombstoneStatus,
PathHandle

PathHandle Yes No SDId, TombstoneStatus

LastUpdateLocalTS No No SDId, TombstoneStatus,
PathHandle

Table 12

[0064] All ItemFragment type instances are stored in a single table named

[System.Storage.Store].[ Table!ItemFragment]. The following table depicts the

ItemFragment type:

Column name Type Description

ItemlId [System.Storage.Store].Itemld ItemlId of the
owning item

Setld [System.Storage.Store].Setld The usage of the
item fragment

Fragmentld [System.Storage.Store].Fragmentld The Id of the
fragment instance

ItemFragment [System.Storage.Store].ItemFragment The ItemFragment
object

Typeld [System.Storage.Store]. Typeld Schematized type id

TypePath Hierarchical Type Id Internal use only
(persisted column)

EntityState [System.Storage.Store].EntityState EntityState udt
which contains meta
information about
the fragment.

SDId int Internal use only

TombstoneStatus int Tombstone status
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PathHandle PathHandleYesNoSDId, TombstoneStatus
LastUpdateLocalTSNoNoSDId, Tombstone Status, PathHandle Table 12
[0064] All ItemFragment type instances are stored in a single table named
[System. Storage. Store]. [Table! ItemFragment]. The following table depicts
b JEeREagment hpg,[irmId[System. Storage. Store] temifRerRigroidne

wning item Setld[System. Storage. Store].SetldThe usage of [the {ef@oment
ragment Fragmentld[System. Storage. Store].FragmentldThe|lgfthgersisted
ragment instance ItgmFragment[System. Storage. Store].ltem Ey@}gmgptThe

RAdSGHISHhQRHCY ¥ QQRX%%Q&RIB@F@EQ{%&IMS}HB%Em@‘l‘éﬁ JYReithe
ypePathHierarchical_Type_ldInternal use only (persisted co_l J.mﬁ)r Biibh

L%ﬁ%&&?e’ﬂo TSR SRQTEl-Emnty bta[e_lzntity State udt Wit corais: only
eta information abgut the fra ment. SDIdintinternal use only (used for indexing).
ombstoneStatusintfombstone status 23 Obi ectSizebigintSizeﬁig & lumn is
temFragment object (persisted column) Changelm‘ormation[S5/%%5111y mapped to
Storage. Store]. ChahgelnformationChange tracking informatior@hangelnfomation'
| astUpdateLocalTShigintinternal use only LastUpdateLocalTS.

We need to map it
in order to create an

index on it.
PathHandle [System.Storage.Store].BinPathHandle The path handle to
the owning item
Table 13
[0065] The indexes on the ItemFragment table are described in the following
table:
Column name Unique Clustered | Included Columns
TypePath, Itemld, Setld, Yes Yes
Fragmentld
Itemld, Setld, Fragmentld Yes No SDId, TombstoneStatus,
PathHandle
PathHandle Yes No SDId, TombstoneStatus
LastUpdateLocalTS No No SDId, TombstoneStatus,
PathHandle
Table 14
[0066] Figs. 9-10 illustrate methodologies in accordance with the subject

invention. For simplicity of explanation, the methodologies are depicted and described as
a series of acts. It is to be understood and appreciated that the subject invention is not
limited by the acts illustrated and/or by the order of acts, for example acts can occur in
various orders and/or concurrently, and with other acts not presented and described
herein. Furthermore, not all illustrated acts may be required to implement the

methodologies in accordance with the subject invention. In addition, those skilled in the
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(used for indexing). This column is actually mapped to Changelnformation.
LastUpdateLocalTS. We need to map it in order to create an index on it.
PathHandle[System. Storage. Store].BinPathHandleThe path handle to the
owning item Table 13 [0065] table: The indexes on the ItemFragment table
argtaesCikedsRthalfalipyeddypel ab rianyde Seitd.JRY eRmaantid

Itemld, Setld, FragmentldYesNoSDId, Tombstone Status, PathHandle
PERPHGSERURE e SNBTS 1o FHBRIGHS SNSRI A SHUpHAETR ATSRNOSDId,
Tpoobsione Statys, PatiNdandle hetledbo3066] fhiastSrlAilaBale a type instance

methodologies in accordance with the subject invention. For simplicity of

e XL AKIRS RO theéaAdndabiagies Ry sk e Anal de daibapdel @ bradils storage

agkia hisd€ bR unmersieaskapdrappreciedihah sharsrbigrsdnvantioo s aein type
limited by the acts illustrated and/or by the order of acts, for example acts can

o€BDPR B HHR SR Sl g EBmEN BRI ASh AV BIREIORRE bMessage, an

peesgnted andodassriredTheseinforiiiornaspenot.all ilkisiratesfaciaioay ke be
required to implement the, methodologies in accordance with the subject

irkRERSAIR Sdditiprethobeoskales rPasdhes air Ref hdbrReagiaRdhat supports

apiresiatedhahthamemadalegigh ¢aWejalteroativelit beribapesedtadasaiors from
series of interrelated states via a state (@ﬁgram or events. [0067] Figfl

il OEFE AR SS thethS dB R prawes s tehita et enssitdm by sensdard e

structure and/or format.

9
ierarchical

[0068] At reference numeral 902, data can be received, wherein the data can
include a type, a criteria, a schema, a query criteria, .... The type instance can be stored
to map to a data model (e.g., a file storage data model) at reference numeral 904. For
instance, the model can map types described in the schema to user defined types and
database objects. The storage mapping can describe the database objects that are created
based on a schema definition and how instances of types described in the schema are
stored and/or accessed. In one example, a database structure can be designed such that
the instances of types and the rules for mapping of type declarations into database objects
can be provided.

[0069] At reference numeral 906, a query can be invoked to satisfy at least one
criterion to efficiently and effectively find items, documents, and contacts. For instance,
storing the type instance that relates to information types can utilize the query to provide
at least one of the following: 1) find at least one item in the file storage data model 102
that satisfy a certain criteria; 2) find at least one document in the file storage data model
102 that satisfy a particular criteria; and 3) find at least one contact (e.g., including an
individual, organization, and group) that satisfy a certain criteria.

[0070] Fig. 10 illustrates a methodology 1000 that facilitates storing a type
instance and/or providing a query. At reference numeral 1002, data is obtained and/or
received. The data can include a type, a criteria, a schema, a query criteria, etc. At 1004,

a database engine can be utilized to provide at least one mechanism for storing the type
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that maps to a data model and/or provides a query. The data model can be a
file storage data model that enables storing, finding, and relating information.
An information type can be, but is not limited to, a document, an image, a
video, a contact, a message, an email, an audio clip, etc. These

infRyaiianabiPes: ueryitsef intesRrationsasnhediemRsMEadAs N be utilized
instances of complex types that are part of a type system that supports

inffetiaride awHareR ntRes R ARSHE ObRBIGS P RREIY attrhsuelatisng sfatabase
behaiieiramiRthes phigstso ftdsiabaspriatiaiedsthatiesiAANe gaitibed

considered a hierarchical structure and/or format. [0068] At reference |

nifhiseal e detacy dain B fablsyeen Iheressstdeider smsaidhlRibia ypaus ways

CW&H@uﬂl&@P&{ﬁﬂeﬁéﬂﬂ%ﬂ’r@d@ﬂﬂzing theeiiyrdosiance saniRemstReethelelational
map to a data mode| (e.g., a file storage data model) at reference numeral

odfAtappie ﬁ?ét&ﬁé@,siw(ee R R apadiag BeY kPt tng Lot madidicrtigns to

defined dyppsianidndatabaseaabjects. The storage mapping can describe the
database objects that are created, based on a schema definition and how

iniAtles of tygelTaleEehsa G e BRd" S PIQTGH Aktianapy i data

ORHEXRWAged HRiABASA SIBI el 6 Camn e desigResaHCITHalolhedRsippEaS
of types and the rules for. mapé)ing of typegdeclarations into database objects
Bopicrol :

c&sE Rt PLABRCHUTE B8 S0 a Bt BE sk es of

saisty addediss Dhetherigiiam o eticientyaptetiastvelyHinghaigshiss can be of types

documﬁg S, i ates

, and contacts. For.instapce, storing the type instance that rel
AT R B SRS VRSB R B el SR CR@ b database

folippedng: A) fotetaideashng itoosja Hirfle siowge datal ladiiel 40Rathahe of an
satisfy a certain criteria; 2) find at least one document in the file storage data.
R YT oy S PR AC A A LSS TN s i par
(euponinditidirigranViogividualt fy@aeizatinmerad gioup)vibat satiséyemprRiainto

criteria. [0070] Fig. 10 jllustrates_a methodology 1000 that facilitates storing a
A A BIS T  BLAGE ch BRE SRR AT PSP AR tn

obtaiced-andkatineceivedtanite datareaid oalkpesa dppenaaeitesiatha paliRilas type.

alg};et criteréa, etc. At 19%3 a dat batsge en%ne can he utilized to.provide tt ¢

1B G HOERh RS fop eri]ﬁlﬁrﬂ%%&‘{/p B MSEAATES RIS A gheringe e

Ferdjwstancabactelitionpdiatabaspengie: canwbassidized wathiavigeeatype.

relational storage and a relatio ry capability. The relational datahase

e oSS SN O AL ARG aH S b o e Ay specs of

descriligdctablestidi & gatd Withimihehtafoléswdap drcasseasednatidiad to provide a

' 81.% , %%%le(?rgllHe\@rqgtlilgnv%?%ssuitable computing environment in which the various
aspects of the subject invention may be implemented. While the invention has been
described above in the general context of computer-executable instructions of a computer
program that runs on a local computer and/or remote computer, those skilled in the art
will recognize that the invention also may be implemented in combination with other
program modules. Generally, program modules include routines, programs, components,
data structures, etc., that perform particular tasks and/or implement particular abstract
data types.

[0073] Moreover, those skilled in the art will appreciate that the inventive

methods may be practiced with other computer system configurations, including single-
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without the requirement of reorganizing the database tables. Furthermore,
the relational database can be easily extended, such as adding new
categories without modifications to existing applications and/or data. [0071]
At reference numeral 1006, a type instance is stored that maps to a data

modebsvresai e fisias SBPEehpRR Doy 3t il SHIABESYSHER) nTRrStAESputers, as

maproing describes the database objects that are created based on the
S

hia BYTaRBhe RS sTendyiidd cRIBRRIRY 4R \isESsENEIRRr aressesrped and/or
aReiorAERBRECLNN BAARRINENTE) 1R AYNES cal@serReskinihe spbamvsly

wherein such magﬁping is to user defined types and database objects. At

refRRURERIFRIFEIL) 2808" BT iRttt dsraeided 1S itrpirirehasnsits of the
it§iR e At IHAGHAYEN 0D Pa6AREAGH diBeiBMelYeaibhensttizacbihRea WhbRS&Gtain

at least in part upon a criterion. Moreover, at reference numeral 1010, a view

AP BRSSP EYS DY X p RO RS e SV iRthE ) A Yt SR fhe type

sysiamgat.hemigeardticalipwsiticlyiBe Whae T 12 iR s 3N the BeBetistehi9 be
expose any instance of the particular type. In other words, because of the

hidRGSRT e RO Ns SORIBHET Swith & YRIERUA SR UBRG SRIEIa N FYe PEFEAM
the RS Wk ypescokthi Virw assesiaiedwithciioBasemeddORég] In order

to provide additional context for implﬁqmentjng varigus aspects of the subject
in

fhn, Figs 13-15 S theTofto oG uLedagon & sARHaw o RPpHogigR Aronment

briebgenarmhieseidpivicef a st £OMRHINY By iRaerent 00 wiieddhene or
various aspects of the subject invention may be implemented. While the
SRR HORUS b cleh %H(é%bm)iﬁafh@e APATESHIERE Spftware (e.g., threads,

compeissscxespiable irsivesiiomnaodiaemMnotesldragladeddakronmor seleeals)
computer and/or remate computer, those skilled in the art wil| recognize that
e B AR S8 Sy e T AR A O FOTRUBH Hith GHEP BT
magdhiesine decikaly, Megianersadalksainabide fowtines peo@iamsansformations by
comB nents, data structures, etc., tha%]gierform particular tasks and/or

inTBH &%ngﬁhf’t FLIYFARP 405 FFRR 50073] Moreover, those skilled in
th@ersill appreaiapeikiatdherntueniide omethocis malidde practiadd withedthE20 can

T T T M T X T ——
V\@}ba&mrsﬂihalsymutme,ihﬂndeheldmmmﬂmg)d&wmork 1140 that can be
e . oS sl gl o SRR 120
a3eciited(sevidOard bediiidiratetaspd aioot tramvivaidandmay@isgshe 150 that
prc%(r:ltit():g gnllrfolc(i)?fgg l%(l)J ts%grg ?rli?grlfl}llaqgog Iil(\)/(l}l;& rt](r)n tﬁgtgli\évrg?sr)eﬁ?l&?igimilarly, the server(s)
1120 are operably connected to one or more server data store(s) 1130 that can be
employed to store information local to the servers 1140.
[0076] With reference to Fig. 12, an exemplary environment 1200 for
implementing various aspects of the invention includes a computer 1212. The computer
1212 includes a processing unit 1214, a system memory 1216, and a system bus 1218.
The system bus 1218 couples system components including, but not limited to, the
system memory 1216 to the processing unit 1214. The processing unit 1214 can be any
of various available processors. Dual microprocessors and other multiprocessor

architectures also can be employed as the processing unit 1214.
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tasks are performed by remote processing devices that are linked through a
communications network. However, some, if not all, aspects of the invention
may be practiced on stand-alone computers. In a distributed computing
environment, program modules may be located in local and/or remote

m@oery storageigejsesn IR7A1IRIGad biSaapehematit BISGKHBEN 3 fufe(s)

sample-computing environment 1100 with which the subject invention can

intes ke HRePSRATY R0oTRIERIEY e 6l Riop eriehtra) Pysior sHerakbigsnd/or

| 30canhe hardvaie\andlphsaltyad 8 atbiaase: R IAcRRERS, BAMBULRSted to,
devices). The s%;hem 1100 also includes one or more server(s) 1120. The

h
sdpdus(siph S0 HEChiraivsrélands o Embvaranel g rehtiesyee M%é%s%&ended

CORYHIRNIEMEREbehhD B VEI: Hd#0sC@D PRUSESArEaEs 19uRENOIB), Peripheral
transformations by employing the subject invention, for exar$le. [0075] One

pbsumencariereatsh GécdNebard Bientnivessalersdldive (Y250 &dvansst
therfpmncoPartatacpacketanantechirke Manwnitad PRIVERR N REEHSERIon bus

computer processes. The system 1100 includes a communication framewor
1

: k
oMt thh wevERm By Ed t5 thdandrmadhiatme Sy pasdatssiae (SCSD.
clieot®) | 110 angkthassarerEdd1R0L Theudienénit1d A2 aieeperablyd nonvolatile

connected tg one or more client data store((séllSO that .can be employed to

SRR Hatioh o C&F o R EHRIESiarD (Bl e KA R Q35ie foptnss t©

operinly eonneaiod tetarenémeseSaendatcstapals) 143 Osthatsathgg start-up,
employed. to store information local to the servers 1140. [0076] W'!th, on

refet Rl hnery A 3 LG MeRaeh s e i SR AR 1B HEF- RABIBM
valbavsl asRatsi h Ivestipr inkdudes ehbom@utel IROMY heogempui®lc ROM

1 includes a processing unit 12 e emory. 1216, and a system
et Rt e T et i e L
NRAMITEE PR Ue), systiash memary. I2diati ihemopge s gheinidesdidddheccess
processin of yarious available processors. Dual

it 1214 can be an r
m‘?&%ﬁl&%‘éﬁ% AMACBRALP A THITORESATH emeR: éfs‘%ﬁgé’g gjgation and not
empiaytasch AR A RrocessinginnibiR T8y s[RA7E] st RSN SBUSME 1§ eanic RAM

B T O T T e

aayh@ﬁeﬂ}@dﬁmaﬂ QE@D?UAMI)C Biyﬁemfﬁslﬁ)R:AM mSLDRAlM)U Ri@duodirect RAM

e At S E ST R R i v

((RBR R&fijpheral Component Interconnect (PCI), Card Bus, Universal Serial

BHﬁ)%ISB)’ Ad\@o@ﬁggter 1212 also includes removable/non-removable, volatile/non-
volatile computer storage media. Fig. 12 illustrates, for example a disk storage 1224.
Disk storage 1224 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 1224 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 1224 to the system bus 1218, a

removable or non-removable interface is typically used such as interface 1226.
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Graphics Port (AGP), Personal Computer Memory Card International
Association bus (PCMCIA), Firewire (IEEE 1394), and Small Computer
Systems Interface (SCSI). [0078] The system memory 1216 includes volatile
memory 1220 and nonvolatile memory 1222. The basic input/output system

(Btrag0) containing tHedasidQuidaanor tkansiesstHeENa PR REMRRRSs as an
elements within the computer 1212, such as during start-up, is stored in

nAHGERAHIE M ERTBISFR 25 BYdTAY RASIRRIPARYAT SR UetsiRsskiBs! in the suitable

nepvRlatile-meropiyeA2 2200arsintlydawandinbanemeps ii@dMystem 1228.
programmable ROM_ (PROM), electrically programmable ROM (EPROM),

efQBFIRENG BYSSHbI HrogtifirhabRe e e&%%ﬁeﬁmgsrlﬁaéhamém&@»ﬁol and
Volrfiadnemnened S2thincdugdaidiandam actess yaemapp [IBAMn s Winohaes

as external cache memory. By way of illustration and not limitation, RAM is

a0 YABReM A IBRARS TEh Y < SCHICIR RNORSERARS SRR 2R Aipugh program

(RRAMEs IP3chien s RRAN A SPRANM)e deiiiie datrkfatentaRAM 1PDR on disk
SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM),

RYATBES Lrdet RN REERRIHTICHDEE B HRISCHIERIO Ry (DRIBIRgRed with
aRdrRasipesayinaieRAM CIRIDMANL {00 6Pt anyigenhs12 also includes

removable/non-removable, volatile/non- volatile computer storage media. Fig.

1398 Lkrates, féh BEIAPIE S CaRINERsS g P Mt R kLG ROTPII I A darough
buipanRiive(tad 23 cdenjnesiiie & nmagnatitdiskolrie ndoppytetisl, driventane
drive, Jaz drive, Zip drive, LS$S-100 drive, flash memory card, or memory stick.

I a&ﬁﬁiaw%ﬁw&&%e%% ﬁtYrL‘équf&@o%%&?P{BB?é SYSFARLRNSr ipystick,
cembingtinrandthto e, sieimge, Metisnncludingidiut cahlimjtedital Aaaptiaabra,
disk drive such as a compact disk ROM device (CD-ROM), CD recordable .
Rl T A e
disk1R @b elriveh LW GM)1 Jias Facilitatercoporasiorn s thateitk siosags 1238

devices 1224 to the system bus 1218, emovable or non-removable )
AL (5 AP b  ChBAT OEH LS oAb SRS BOHOT L& B srsal srial bus

apus®jatedifhatdeidcd?) degoribes satiwatkethahacip asfaorintdrinpaiayice(s)

Y T ST T T
1228 toQpgratingosysiton fida8covipticean Idestoredtpnt disk sidmge Mgyt adapter
G5 SRISEn, flosle [ansEs el e SR Aeam 32 SR
oppeating, systernicz2 Sihsay othprogrpm devacks ¢ 34R Izhahd-arogeapecdiatadapters.
1 % 81[1%% a iﬁg errénl@(?tﬁmu ee, ?rVY/a]ng'te il?lgs?rralltgci)%kand not limitation, video and
sound cards that provide a means of connection between the output device 1240 and the
system bus 1218. It should be noted that other devices and/or systems of devices provide
both input and output capabilities such as remote computer(s) 1244.
[0082] Computer 1212 can operate in a networked environment using logical
connections to one or more remote computers, such as remote computer(s) 1244. The
remote computer(s) 1244 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 1212. For purposes of brevity, only a memory storage device 1246 is
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storage 1224. It is to be appreciated that the subject invention can be
implemented with various operating systems or combinations of operating
systems. [0081] A user enters commands or information into the computer
1212 through input device(s) 1236. Input devices 1236 include, but are not

limitee-dedangintngtdexigsusiiet) asa Medssdiaskpalbraly lusteuyaty
keyboard, microphone, joystick, gEame ad, satellite dish, scanner, TV tuner

CARINGRIRA IR SANRPHL bR (hiRehARE R Ol iare 12 A5 radrHBamBh ivadly

apgrResdnpyt SevicescanbneehiRdNENPI0se SIREVGAK i AN IoUER HBEmpasses
system bus 1218 via interface port(s) 1238. Interface port(s) 1238 include

oV BRARMPRS, "4 ST GOTP U ANR DO S LTI A5 dpCadrided Bitiverkal et and

b dELHRER)nEWERKE ORVACE(S) A QebBRoSINS NESRING: IYRE DRI ISAS Interface
input device(s) 1236. Thus, for examé)le, a USB %ort may be used to provide

inut ReSrpRiePbabutehRas SuigsAsRISTAtof RemetobteR peraddhaike.

owiputideias] 4210 ikuipetndaptaloti24dde Rrpadeddpilustiake, thiat thekeitching
are some output devices 1240 like monitors, speakers, and printers, among

ot MBI GAvIEERES AR gt Lparks LBt rad FHeabaRs thereon,
agagier swrdarnclegaorky, wiay Diditisyaienisad nelslmiajon, video and

sound cards that provide a means of connection b twee(rs]i%he g(gtput device

13083hd the <ySRMUBIFRUY OMEHIRIE bEmBtdetiide Shndretvites ofhumss

Syshiprogeaf darisescpiRy idewbdath iR aicand 4 iip wh £ BRADI L SAaMEH cdmiaieéetion
computer(s) 1244. [0082] Computer.1212 can operate in a netwaorked
eROTRTHRNL asthly ROGwal il %@%Wé%?%&f@%%&2é§mb%&1§° be

Sugkeam F emMia KA Qe (Sy KA dWace/ §6Motec GRITUILAEY (fr LaAAccHbR the
personal computer, a server, a router, a network PC, a workstation,

o RCTST SRS A9 TR SR HVIBW BPSieh o T btveriernal
nesidaiidgiee dikeh anehbduealindnalides santaesibat thadklemeaiss, cable modems
descrj relative t uter 1212. For purposes of brevity, only a memory

s §§e§§é9f% e&’ﬁa%é%ﬁﬂﬁ%@éﬁﬁef%%% omputer(s) 1244. Remote
cqoodier(s) 129his logibadly dessiitactaddocdactipddeclaigl¢haigh aibjetvork
interface 1248 and then eph\g/'sicall‘%/ conréecte%é/ia communijcation connection ¢
176 RS ST REFRINEST BYBPONTBIR SRS IREiY X FoRxivaRlg sombination o

ceoninponigation methivekks gucfoaplvpadearebdasiviioiiks tileAbYjactdnwiagsar®at one of
LAN technologies iﬂ?clude Fit%(jar 1E)istribl.ged Data Interface
FREHe

networks N), '
e S e RIR>R: ARGTRNE on
thef like sudjdditeehriotogiepissiblde Autbadinpigt limitedjter poisttiorpieinittinds] to

;'é%&%f%{%onéér}?ﬁg@%,fgﬁsl'i(r?oﬂ?%%%{?c}gsq asn%'r\\lflac%?zﬁio[)rll I{'ﬁlalltl\%gltlwv%ctﬁnq eDswrit and
scope of the appended claims.
[0085] In particular and in regard to the various functions performed by the above
described components, devices, circuits, systems and the like, the terms (including a
reference to a “means”) used to describe such components are intended to correspond,
unless otherwise indicated, to any component which performs the specified function of
the described component (e.g., a functional equivalent), even though not structurally
equivalent to the disclosed structure, which performs the function in the herein illustrated

exemplary aspects of the invention. In this regard, it will also be recognized that the

invention includes a system as well as a computer-readable medium having computer-
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packet switching networks, and Digital Subscriber Lines (DSL). [0083]
Communication connection(s) 1250 refers to the hardware/software

employed to connect the network interface 1248 to the bus 1218. While
communication connection 1250 is shown for illustrative clarity inside
CQRUUIEHI& 2Atnit GaRs AP LR AKIRENBL IR EOMBIEE AP0 Tt various methods of
hardware/software necessary for connection to the network interface 1248
NGBS R exemplary purposes only, internal and external technologies

Sygbgas. modems inaiishing hee ul aatalephopsaiedetRadeMEcaaks MRdaNs
and DSL modems, ISDN adapters, and Ethernet cards. [0084] What has

A SR M SIPE 0! NI BRI ET AR SPRlemamsEansniRsRsA TSN be

ceUmBinRatRassiieiadeseile RYaixsoneRIMVGAIE FapIRaRATLAE as may be desired
components or methodologies for purposes of describing the subject
in%‘ﬁ

BOVARASHE B HRUIRLIP SKiR3H HHas ARRISA HOBo Jritt B SHEP ey i gkisht that

cerehiations-AntREHnYtationdiQf thgdubiastd Mvaei PAra s RDESHNEer the detailed
Accordingly, the subject invention is intended to embrace all such

alfErSHBHE Pothfi CAtiBHs iE EMSAEh M ARA IR A RENRCHHY WpiRCRE ARilar to
ofibecappepdgdisiagms. [0085] In particular and in regard to the various
functions performed by the above described components, devices, circuits,
systems and the like, the terms (including a reference to a "means”) used to
describe such components are intended to correspond, unless otherwise
indicated, to any component which performs the specified function of the
described component (e.g., a functional equivalent), even though not
structurally equivalent to the disclosed structure, which performs the function
in the herein illustrated exemplary aspects of the invention. In this regard, it
will also be recognized that the invention includes a system as well as a
computer-readable medium having computer 30 executable instructions for
performing the acts and/or events of the various methods of the invention.
[0086] In addition, while a particular feature of the invention may have been
disclosed with respect to only one of several implementations, such feature
may be combined with one or more other features of the other
implementations as may be desired and advantageous for any given or
particular application. Furthermore, to the extent that the terms "includes,"
and "including" and variants thereof are used in either the detailed
description or the claims, these terms are intended to be inclusive in a
manner similar to the term "comprising."
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31 CLAIMS What is claimed is: 1. A system that facilitates mapping a data

model, comprising: a file storage data model that is utilized to define a

mapping schema; and a type storage component that maps a schema object

to a database object based on the associated mapping schema, wherein an
instance of a type in the mapping schemaig,stored. 2. The system of claim

1, the instance of the type is at least one of: a document; an image; music; a
video; a%}?ﬂdét?lélfﬁﬁié%ige; a person; an organization; an email; a fax; a

voice; and an audio clip. 3. The system of claim 1, the type storage

component further provides a query to find at least one of the following: at

lehst onéifditiom that dyetidien saphingadardapdehiGemmitEng: at least one
documentfinethe aystesm thatispiisies Ailpspestig séiterapping atlemst Liae
contact that satisfies a respective criteria. 4. The system of claim 3, the,

contact GaMRACHIERSSCRIBRIRHIE BRtRRRB ARG DIRERitidRtahpse object based on
Organkgatinm BRE b BIOshemal Rehsisteim Rfselaid of Suiein camRESBeX chema is
relational component that utilizes at least one of a relational storage and a
reliQigthal query capability. 6. The system of claim 5, the relational component
utilizes a relational database technique that is a collection of data items

organized as a set of f?rmally gescribed tables, wherein data can be at least

ofe of ad s alP Wit SR PR drd iR ST ol b ARe R BldERShARBGE: @ document; an
regiganizalian .a3ddeo] hedister alcctairs; b phs dhanpiigsestidesatiedsta fax; a
one of the database gbjects created based on the schema and how the

inSPASTe At MR Yscribed in the schema is stored and accessed. 8. The
system of claim 1, the type in the schema maps to a common language

runtime (CLR) class jn a.storage of the file storage data . model. 9. The

Cotem OGP ECIFPE I S DB ST A RERYIES ATy ©
extemnaideaanieot fhagolRiwin el dudk ohd ittheisystasysehekhunshtiffigharrespective
comprising a table that has at.least one of the following: 1) a column that

COTHBIH 2 A PORA U L bl SR B R A By e ctera:and at leas

one contact that satisfies a respective criteria.

4. The system of claim 3, the contact can include at least one of the following: an

individual; an organization; and a group.

5. The system of claim 1, further comprising a relational component that utilizes at

least one of a relational storage and a relational query capability.

6. The system of claim 5, the relational component utilizes a relational database
technique that is a collection of data items organized as a set of formally described tables,
wherein data can be at least one of accessed without reorganization and reassembled

without reorganization.
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row that contains a serialized representation of the CLR class instance that
represents the type instance. 11. The system of claim 1, further comprising a
view component that generates a view that exposes at least one instance of
the type, wherein the view projects a subset of the respective type of the

vigw aSSPH@éﬁﬁe‘fﬂth%llaﬁﬁq tyRemhgphdeisyien of klaindde renyB8tabase objects

contains at least one of the following a type hierarchy and an inheritance. 13.
ALEHfS R IR AR RIS THERRI AR BOM NSHIIANHPE i HBCEMEIPREhIR Bedfhiema is

sxﬁgeéa aaficlainistqld. A computer-implemented method that facilitates
mappln%ra data model, comprising: obtaining a file storage data model;

reteiving A RASEBNE FRISEHERMEPS W5Re sChRMmaRs {4 GORKPMLRTHRSH;
MaRBIRG ECsFRM3sahigctdtgedsitalasr ohivgthrsethedethe schema

associated to the file storage data model; and storing an instance of the type
from the schema. 33 15. The method of claim 14, further comprising querying

toofind atrigasyaee ef tranialandngpaisdaaraonenteniin g sysigmihaim; an item
satisfies a respectlve criteria; at least one document in the system that

SATERSLOR: AR HeEtlaEh Féﬁaﬁ%lgﬁeast one contact that satisfies a
respective criteria. 16. The method of claim 14, further comprlsmg utilizing a
relatlonal database eﬁl‘ﬁ’me toﬁprowde a relational torage and 3 relational

qury capBbMeTO IR HBEST SRFRTIANG R P&B%ﬁﬁ& Geherammhdng

Vil dhak @xpasesiahrleRst QitainsianeesobMaiygcybraiindipeieWype; and 2) a

projects a subset of the respective type of view a somated with a base
typpeY &% ﬂ"&&arb’{‘i)%\é&@f‘]ﬂ%gijp CoRRTRR S, gﬁ/@; a e %?aa%tga&aems%?ats the

amgha fiypen&torage component, the data packet facilitates the method of
claim 14. 19. A computer-implemented system that facilitates mapping a data
model, comprising: means for receiving at least one of the following a

sahema Talémetearm'ﬂeri@man diathyd ety grifang;sanawneansofenmbppegctates a
schem ect to a database. ob ect bafsEd on a Sﬁhema
view t at Xposes at least one 1ns ance of the type, wherein the view projects a subset of

the respective type of the view associated with a base type.

12. The system of claim 1, the type contains at least one of the following a type

hierarchy and an inheritance.

13. A computer readable medium having stored thereon the components of the system

of claim 1.

14. A computer-implemented method that facilitates mapping a data model,
comprising:

obtaining a file storage data model;

receiving at least one of a schema, a type, a criteria, and a query information;

mapping a schema object to a database object based on the schema associated to
the file storage data model; and

storing an instance of the type from the schema.
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associated to a file storage data model, wherein an instance of a type in the
schema is stored. 20. The system of claim 11, the view component invokes a
user interface to interact between a user and the type storage component.
34

15. The method of claim 14, further comprising querying to find at least one of the
following: at least one item in the system that satisfies a respective criteria; at least one
document in the system that satisfies a respective criteria; and at least one contact that

satisfies a respective criteria.

16. The method of claim 14, further comprising utilizing a relational database engine

to provide a relational storage and a relational query capability.

17. The method of claim 14, further comprising generating a view that exposes at
least one instance of the type, wherein the view projects a subset of the respective type of

the view associated with a base type.

18. A data packet that communicates between a file storage data model and a type

storage component, the data packet facilitates the method of claim 14.

19. A computer-implemented system that facilitates mapping a data model,
comprising:

means for receiving at least one of the following a schema, a type, a criteria, and a
query criteria; and

means for mapping a schema object to a database object based on a schema
associated to a file storage data model, wherein an instance of a type in the schema is

stored.

20. The system of claim 11, the view component invokes a user interface to interact

between a user and the type storage component.
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