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 powedHINSENVERESIEMS, which are often
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 elegiamicERGUNDPOE QIHEQI\RteiEses. In general, a
typical database ian be referred to as nPorgaFized collection of information
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databisﬁgéagrqanized via one or molr_e tables. Such tables can be arranged
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rows and columns.
[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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tythe , ah @rdethareisja @eed tidngreve. upon and/or provide systems and/or methods that
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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crapping| ATALyrmade! ik daidass AJBEL: Drvne SORGESRIEMIAN RYigpetoring
steraggps)inktan eadhinetufiR gire)atioralisARYPONGRtpateaeddins 3he database

relational storage and/or a relational query capability. The relational
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facilitates storing a type instance associated with a data model. [0014] Fig.
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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
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type hierarchy and a corresponding view projection. [0021] Fig. 9 illustrates
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employed. [0024] Fig. 12 illustrates an exemplary operating environment that
c&AB& employed in accordance with the subject invention. DESCRIPTION
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[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
[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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[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
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The system 200 can further employ an interface 206 to facjlitate providing. .
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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, etc. 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
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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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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
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cou led t téﬁ)e S oratﬂe %ftem 404. A?s depicted, the view component 4d10 IS
a E&%gﬁa 5 ?f&F[tH‘a & ISP R IATE AHRGYPE L GFhlRAg st o Video, a
Hooneaaty aitrisskades etpprEmdtedrihati theyyesandm pepreseniéd @sindiancesufeasomplex
view ¢ onents can pe a separate component from the type storage
R LA R TR R S S svitem 404
onencston®tiee e nsahuseandtpriadds s Gudly)tactinthiend lidecumerfscasd @odtacts
ﬂ}%a{{ks%tig rae():((?r?gm%’rﬁ‘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,

PERUHRYPE e REM LRI S, LORRILPXesnTRdiPIPdians Rk EOXRY) in a

push buttons, and graphic boxes. In addition, utilities to facilitate the
plsé%ré‘ﬁfation such vertical and/or horizontal scroll bars for navigation and

topoiza] buttonsTig: dpiersHRgHWIstEeY A0 mellidea Viewaldie s@eies 10 to provide

employed. For example, the user can interact with one or more of the = .
cO[SORBIRSERIbIE S0 IRY R/ CHOLERN SYRPER IR GRS0 e HPpRAtL dg N iewed.

alrqsnses@appribidhel tRaiIans et e RIAidecH fSIrsnatareiRiNAINQUS least
devices such as a mouse, a roller ball, a keﬁp?d, a keyboard, a_pen and/or

VOREE HRRGE i o CHOFTY RIS B 2D A YBRTIGTRIFRY aT B SHER Esh0e

ohtbecRIMdaNGEY DFiten Kehowrdapaitd)ece MplpyadBtiseqpanhenieisa it view
information in order to initiate_ the search. Howeyer, it is to be a;ggreciated

R BGAIRY LY HS 036 ¥BCe W%ﬁé&%&?%&%‘?ﬁié{‘maﬁfﬁﬂ ﬂrt@ the particular
chgsik Fox eranipltaterinfigipaiarsapverante. ilsaneiber axachpiRssage is a parent

command line interface can be employed. For example, the command line
RT3 A bR TER 0 Ero AR Dk SRy i Wihsplay and an aucio
tooext)e user fohénfivimadidpofianundag @deienessagspehefuser daorfaces to
thfan.Provide suitablx?&ienformation ;{lﬁ@h as al%ha-numeric in(fut corresa)ondin

o/ 361 Tt REURIERE Y ERR SHHaTFALE ARYARTBP LRI Ao LeRsedEHge system

pasad msthepjpre)plie tidsvtoonpanaiesidiestbepihecconmpand inadotpoiacgl into
can be employed in connection with a GUI %nd/or API. I(rgﬁddi ion, the
oo R AU YIS AD, bIRWRYSTo s Th PEREElsdRRHER N Gomponent

VideD rayds sianitiov idisnieym fadasiackeansepdrit compdre fuwiththniigd storage

[ d/or low bandwid icati Is. [0042] Fig.
R o s o
ingtaptaeah sseciatedasith(G daa coomed iDRnd mtesisiamubd thinlikedeoa dypmple, a
t t 04 interface 506 the dat del 502, whijch b
<SR PeRney B RS e i ELmep RGN et raon, Bao.
@mer.fdam,m can flecllitiate regiomopieatiortEsss ol ed socuatﬁhwb_icﬂgm can
A S B R A R RS e o
isco el @apprecaisdisinobyes] prgiaqutieatis, dataltasmeolgjreman bqoaesidadio

r%ﬁﬁgﬂglc%gcrﬁ%%xaeg,dp%srﬂ?lﬂ onn%l, Hg Blré[ghtlr(]: 8 gg.e%%ggition, 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

defined yPer ERe S edr i SiRyitigaiadh aRBkBeiAMRiREMPsATIRRAAN
allow the intelligent component 508 to determine storing the type and/or

qGERYRGIGEN HLAREHBriEXARIPIS0A 4P TRRARS HIe HuEHESoeREHRR e IRvE g &
ceapasientheRBmamRIqMderierfdgasanirerabelPr JiHer teiatesRhge®n a display

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

BRI oaRA RISRIIOL Bl Batian ¥IaREa IS iR AR LMERaGc EBRHSRE can

ottRetigdvAICatgsBerféentantpb alt ity R Aven siatesrdeoRxagRIen
The inference can be probabilistic - that is, the computation of a probability
RRHBORSAVATRS e FFAGS SCOBRLEH 1 AR B SIS HAGt RS dphe Promt.

ﬁytet:@tml Hefalp@mzﬁa@fanmlsméefﬁ? ?ﬁgt@rzhﬁéqm&femgi@y@@l éafw@y;@a%im nection

| r-level events from a set.qQ events an r data. Such inferenc .
A U REA o SRIBa el P RIS FiEH e GibpoEeggd in
eF@ﬁt@@WHWiF’(W&@I\@A@I’(@@é.i,t&ri]d@?]%miﬁ)@nﬂ@tbis;ﬂs{g@(§.g&t%l@&?{@idtwﬂi't@, and
close temporal proximity, ana w ether t events al ata come from one or
e e e R0, APt RO AP 2l G nets.
inﬂw¢F]y tfainl?ﬁbsshﬂmﬂﬁté@d@’sm@(l&ﬁ??mﬁ@@@ﬁtﬁlﬁgf@mmcfam&d&te

neural networks, expert systems, Bayesian | T IKS, TUzz IC, ta
g R R B R e S D8 et SO RS a e
astiieyinigsten s0tominenfiuedds) avdhiibeatsuibienslisoentioich @845k Aubstantially
R DR e e
ceofitenciettiasskssbeisted kassatigatibiticamanubloy a ¢ritdabiisyiccandibema, a data
statistical-based analysis (e.g., factoring into the analysis utilities and costs)
TR0l A e e R S EtET P AR LA GG iR feying. and/or
pertviaiad.aA swphriswedie appaetited(Shd\h de B to ceidiatpl @ abisastas s frer can

that can b loyed. The SVM operates by findi h rface in th
P T S0 AR B R & e S gmening
cfiogd3]from theTherylsignestigfenkatsndhides\elyntilisgerakesument 508. The

O e e R A R A i e

e gyorimgea Baryes rBay ésianersybieonks) @l eEmieratrers, the ungd | Hgéwocks)forzayt 510

Iogg% B%Oﬁﬁﬁeé‘ E‘c()]I fgéﬂﬂgg”élséttigrmining 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 508 can utilize a data store 510 to store user

PERities angi@rdartosgalFerbhecdatalsiorarilfb aanubRofs eIt idrattions

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

&R AL 0 MPOEY SO A0F Y STPLRD AV S A3t WRARRDAT RBHsIaYfats are

MESNeMt&R M iflekede ripathi Prbx MR i d R RfREGNH abtedREbbme from one
(PROM), electrically programmahle ROM (EPROM), electrically erasable

RS GEYHT A SRTRRBI RO RER), R RISHEIARSIEISA) oW/ RIS T AnSH mplicitly

inghifelyaopaneassess syswasydigAMpbpuRiGecastsrasHRnéerAalirgPs&®orks, expert
memor%. %y way of illustration and not limitation, RAM is available in man
C

foRE YR REYRLHReHANACARIARfUagh RRIE RARTEIRARAPI S hen M%e%ployed

DiRAhAdc ISP RAMedorhiscatpitecSiRMANh(eHRIE RGN soanbansedith the
SDRAM .%ESDRAM), Synchlink DRAM (SLDRAM), Rambus direct RAM

(RBMEEMIVEEEP Rambus dynamic RAM (DRDRAM), and Rambus dynamic
RpUGRDRAM)A T Gifith stafetdotihemapb@cimyatamih aac eoeihods (g1, x2,

intended t ise, without being limited to, th d_ an itabl
B RO LRI SRS B GRS A e fhe Iatidre 510
caoriiriense(olasnSlashdetabifizati0ha drigl Gyidysisbsesiistiighdeyetatistical-based

S 2 o AR e

bitiareuset tissited tobaautemativaliie pedstansion auppermvéngnehiasdsy/M) is an
link. Each type can_have a corfespondin tafle %an inclu%}eé olumns
SRR RIRELL T Ga heeBmehc e s BRI P R e
chymvnisiacesih ithst sparsodibesits o nning s tatdci-by o faw attenpeduonsptiathe
c?ntain a serj IizeFI re resentgtjon af the CL[§'R Ia%g.iréjtaﬂ%ce thé'jft represents
the! AT SE TR RSN BHIGHNE SKEE A EME T eXtER 6N,
itetashifigatint concbth éolindstirpediatatinacésnean bet mepidseivadoinraisingldata. Other
structyre. Inline type instances can _be stored inside a parent object instance
mi e e bR A Y
eBeysiian, nstwofiag deeidioancbés kneuvadweoaorks, ferzgriigid thedelx wsiesrallabilistic
the instances oif?ﬁqq t type. Eac§ e js a part of a type hjerarchy. For
e S T Rt e S A
FiQlagsifinatem a50B6d HerictatboAstatulesiGe affsthasiient 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

alpsRAN) PABUBR. RitaaeiB S RGN ADDIFS SIHFEA ) S6AH A BeaSSORARA(REDRAM),

the obéect iInstance 706. Similarly, the object instance 708 can _include

VBRI ARAN SSLPRAMImBamRYslLe RAMARDBAN) eiged Rampusalynamic
a RyRe1 m@mﬂmﬂmwﬂmwyn@mmmwmmnTﬁ@aatmﬁ)mrﬁo of the

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

RS 356 D88 IR BRSSO S, WAThPHRRIAG, I Heg da dhese and

a@ﬁﬁo\ﬂﬁéﬁ@u &ibﬂe ifyisetoopenapirgcinieddinasiihe iy RethiapprebiaBe@ns & data store
examgé({ehand any suitable hierarchy and/or types can be utilized in

aCeOrtRheR AtV AL Bl RRASRtion. As 12 illustrated, item 802 is
coosidgred a paignt ol eteredradndkidestthengnoassreopiachefiliicimthe

parent for person 810.and, organizatjon 812, while messa 808 is the parent
O B A1 28 L AR 5 b DIEE R L LT L AL RN Do thei
prtgmctrone B caaniedlanit e Hadimiesaneh BRI heiwaverssowiaied neth a
en type can ect_a subset of the items of the view %uated Wi
R, #0120 X

b %aé’ ot REFANVIAVS ArojEERAicg ﬁttﬁaé‘éﬂﬁ’ﬁ FhEUMNS

coatan wb]\ecprmemge@wmﬁ iteonsristan ey coref dypen omtastitdieab&rsan contain
V|e\£/ tﬁ ojects thec ntacts t thavg the most derived type as perso

s ot oo £ SR ook RSO PO b g sayilizec
algpriskantéoomebping tiredipe itstiedyha ugaestndarstieenttye instance. Itis to be

carresponding storage .structure in the store. Itis to b ciated that the
PRI L ARER TP T ol G )RR D IR oan be
ba@adsentedayisdel‘mtmemkfz@e cumplevymesimw&safatypesmedaasrdee parent
an lortre esen ﬁﬁ&ungéof mformatlon ? %@( Iare ina hemz-}] Sf it
mApped %%’PEEL §55%th QGQ;&B& GRS ‘Hn‘i? s GECN e, Tem
apprm@edt&mfm@nmm&@lnis anilzeddn bh@éaﬂmmdgmxanmokes aline instances
ui ata a e managem stem can he e d. Th es belong .
o L o AL ARG C A DU MBS Mo B S T S sigolects
Waﬂl itéatorie’ ‘tlwﬁlarappended The types in a glven namespace are compiled
in ingle as mﬁg that is u f de (o) fl e
RGO e T WG il o ot IS RRRRE, (loBl iy e
edoh cectaredipapiedtandahef tieetdhns fnltbmnges(mtdedvtmlhé' he table 704 can
CoSaReAtng CHRRRE: e PBRRERIY Wi N AR R R R L8NG, 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.SgITypes.SglUdtField; 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

SurisietacroBivne e aieiiraparty ane\@hhpiy ReRddaentirithanthiBecontact
property is the CLR type that corresponds to tk@gpe declared in the
< .

Brivihf BRECH) SarBSHRN SLh AN atigRniFHe G M HEIPE B Sk IbFRgarent
seatantRIg1ty/Fes sdscirpesicatsas. [FOphEherdotlvdogdadediap oidaeprdjection
mapping of the file storage system scalar types to the corresponding SQL .
AL &ISEL e YRSV EBY R e BB YR mONFISE Ean project
TYRELSE 0 the it @ MataRier BRethkidnigete P Faaviha Mexdsmplenseitem
of length of 2A31 characters. Length can be fixed from 1 - 4000 characters

o IVE BRI &R AN FRER IO TS EORATLM CHRREMERTS ORIMABIIRIAY that are
bisrdype@aritath armepémomienotiiopicle ol the 26mddaytaat harat eassbgerived

fixed from 1 - 8000 bytes or unconstrained using the "max" keyword.
BBARAN PGB olean Null-able Boolean value Byte S IB to A singe unsigned

byt®30{l6 Sglimt@niigyatidasaigos) tdielndpgihd ea) By prghdd4 Lalizing an
(3%,76_7 . I&?Z S 1Intﬁ12 Integer (whole number dat%fr%n -2A31 ?Pﬂ

2 3997 H8R EFTARRING NS APE 1A 15 PP HePdl 0 95 SRS AS SPIRRsRCNINgestorage
(wtratgunelinkiee)stsr oitedRGH (ra2?283 120 BB BB tbecebr i@ dany

9223372036854775807). Single Sq|Single Floati isi ber d
00 1298 BT RS SODE O SHULLE BRI tances

nofpeiatadsonie hn@br +epSeiirowgiln df. TFErma 0 D axionalySedRekiroalin a

Ngc eerﬁg %ar%%&ggg ?OV\e/aitgLf%ec?agsr %ﬁzj\%&%ggr%stﬁg I§)QL UDT contract. Itis 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 1 and 28. Scale defines the

e Jyem]
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SQH‘%OI’] attrioy

in this milestong
5glDateTime D
B1, 9999, with 4
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tq fr%bé%ﬂbf?a@fe}s o BRedRERYAIRIT Fmax”

gn accuracy of

milliseconds. G

Jld S 1Guid A

deredths of one second or 3.3
lobally unlque |dent|f|er (GUID). Xml S 1Str|n

SIE AR & SURAERE-T8 ﬂﬁt&y\ﬁpﬁbfwmm lefigth of
ronsidered for post-Betal. Stregm %gé%ig a%gié?ﬂ%% o POFixBEFbnif1 —

>upported it mal replace string( 'rnu %lﬂ&?he e lkeyword
qggg eﬁhUdeUcﬁ }B’é)laﬁ,éaﬁb'd ANJJ" 3[:1 8'@, t'vayl?é.b'lll SLIe (:Aclll Ul:‘ SLred
! Igyt’é::é:;b!:lcl‘CI lsll g UCTTIVQ l%\llulll IC IIIC l_ aféc DyDLCIII SUIITITIA TIalTItc.
e Sy e L R
system-storagerseherma “rcdu,p% bbje *° H-the—[System-Sterage-Stere}
S}lﬂf?gchema st éﬂggtg[%ysterr 252%‘@%\?%1 (A thi
N3 are read{or bRt the st %Egﬁ&m&qgrﬂg?@gq%f@ms@f the

iews can be wlite-enabled. Eacl 1 AYiRSeAN BEURLINFRPI A G pkd view.

Each f\/npr{ item view can be id 3§$ﬁ>&l¥§892): svystem store using
{heiting conleRtRiAgle Floatlng precision number data from -3.40E + 38
through 3.40E + 38

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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[<schema name>.S tore]. [<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.ltem type is
[System.Storage.Store].[Iltem]. This view can return all the items in a file

storage system[store. The Tolqiig SapRATSBERRSCBIRIARTEAVE? HouUBER

Bfcdfaw- COlumpgRme TYPe[RGEEHRUARRITH post-Betal. If supported it may
System.Storagg.Store].ltemlid IQ%B] é)gt];n%(}ﬁg&) Mﬁﬂﬂiﬁﬁ(ﬁ%declamtions.

Sﬂmg.”tore].'i' efd-Schematized type 1d_NamespaceName nvarchar(255)
The unique name of the item Containerld [System.Storage.Store].ltemld The
id of the container item Item Item type Instance of the item type EntityState

[05%66 .z i'f?é%?,ﬁ{%%@g?&ﬁﬁ@%%ﬁ‘?nS%aﬁ‘?e'Qf&(iﬂ%@(gﬂéﬂ)%?e & be stored in a

item object (persiste umn

ChRhguhgaranaion jayetefiSidnegel Sstsrele Resieelptopmaiemp Chas geffix
trackifg- if teq t&%g?m%}%%iégg@}ﬁ SRR B IO HEBISL schema

ncMetadata Sync metadata Path _ _
[SirstemiSIonsye ot Ble staraersusie o rRgagirh ety péitRecooliecie i the

Progyelion SHatks.BlotEP SGIUSAEMELRIP H%ﬁﬁ?sﬁ%@?oﬁ@é‘b?&@]ﬂ@r{?%q

Each link type 1S mapped to a typed view. Eachtyped link view is “identified in

alf@53borage systatensiorthe Sileptp@omsrateNteryenaeeepeet Humi hainws. SThe

ORI B AR BRNETRE: R AR BDRHRIBRREMARARASS not so limited since the
System.Storage.Link

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.ltem 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].ltemld 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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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].ltemld Itemld of the source item Linkld [System.

IRSyRINRdRE] | PSYL {18, Bidrad eUsiBFE) Qe mESARINIcRIQEROS - SIPTE mERIRRa

PatHHARLIE 1Ar9e [Tt Stor)e Statep BidtitnPIE Gle | YPEIOThERRIMR Ofthe
ost der_lved type df the link instance Link Link type Instance Béttllﬂ?o“t% item

: : EntityState The statg bﬁlf]@r TRUOT
he link ObjectSize Bigint Size of the link object (persisted col M tion for tﬁe

hangelnformation [System. Storage.S tore].Changelnformatip &tange

IéEQ mformation—tinkSynchetadata {System—Storae-StorefitemS
ncMetadata Sync metadata PathHandle
[System.Storage.Store].BinPathHandle The handle of the path to the item

e tocar e Fbard Shp IR SRR Ae0AR 5
falewtiritgdable tilesstaitage systenlsinnesisinglbbaliteing feagvestioniwci@olamn
ga%?ﬁ]eglﬁ}&aﬁ%fm%i@'ﬂéwm gﬁﬁﬁ%@i&ﬂﬁaﬁ %o??%ﬁ%ﬁ%%”ﬂ%&eé’y&e% gl% rage.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].ltemld Itemld of the source
item

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

TargetRef [System.Storage.Store].ltemld 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].Changelnformation | Change tracking
information

LinkSyncMetadata | [System.Storage.Store].ltemSyncMetadata | 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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item Setld [System. Storage.Store].Setld The usage of the item fragment
Fragmentld [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].

[leodspgmentlAnstapca ffnteats tambsaanaestb iy pe-obgH I iR S iew

[S
C

stem.Storage.Store].EntityState The state information for the link

FehRiprAdaoHOf8l EHemMEineg. s B PERUNGRItS ARSAORSE Higrgpdumns of

trafdoapitenicraatien \RathHandle [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.

ST RIAREnS

CERSERPGon

I@H-ga this view. | Tg%@ml%}ggéesg@@?q@gﬁane columns i

xtension view: Co

{n—}yd@stances of all extension types are a
I

mn name Type Description Itemld

N1t/ 199 @he owning

.Entit State T

[he'state

item
M. Storage. Strgy [ 0ot 1t ension Typetd f
ttééé:tae.Store].T e_Id fsggéﬂ'gg?@gggﬂ%ﬁgxtgnsion [Systa@é%%&:ghe
ST ErAGMER I 15 SISFRHS the

fragment instance

[System.Storage.Store]. Typeld

Typeld of the most
derived type of the
ItemFragment
instance

ItemFragment

[System.Storage.Store].[ItemFragment]

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].[ItemExtension]. 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].ltemld 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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information for the extension ObjectSize Bigint Size of the extension object

(persisted column) Changelnformation [System. Storage.S

tore].Changelnformation Change tracking information PathHandle
[System.Storage.Store].BinPathHandle The handle of the path to the item

{hat owns the extengion Table 5 [0057] Each extension type
yped view. Each typed extension view is identified in a file st

ISRRARRAETOR the
DERERSTYREM

cdpdih the nam ngiﬁﬁ)ﬁlventlon |<SChema name>.S torej.

—t ot (O~ o=

ISEE O b xtension

ematize

o

C A =719

R e i

persisted
information for the extension Changelnformation

ype name >]. The fgllowing table describes the columns of anO‘Eﬁ%@f‘ﬁiQ&isted

ype view: Column name Type Description Itemid column)
e A, 5 "

.%rée%to@e T eld § ﬁs}é > CHage tracking

S8R on

PThe handle of th
b TR ot

owns the extension

o + o QO hWal) Laf ' ool + Les
lQF lF”S-OlUlClgC-OlUlCJ.\:IIallgCIIIIUIIIIClI.IUII wlidal Igc 4} abr\lllU I
i—ia

nmoTrTraturi

ndle [System.Storage.Store].BinPathHandle The handle of the path to

the item that owns the extension Table 6
[0057]

Each extension type is mapped to a typed 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].Itemid Itemld of the
extension

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

ItemExtension 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].Changelnformation | 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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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. 18 [0058] All Items are
stored in a single item table, called [System. Storage. Store]. [Table! Iltem].

Theoggjque keyan therdolipvdreciniie Sdtganidm &@iemamame Type

Description Itemld [System.Stora

[y ¥RIFStsrage SRsrl Hhleli

Nvarchar(255) The unique name of the item Containerld

Svstem Qtnmnn Qtnrp'l

ltemld The id of the container item ltem

e.Store].Itemld Itemld of the_ item Typeld

ohhEIUAUS Y 0 e FRUSWIRG feklds Ttemid:

tem tvpe

ROl NBRy State [

VE% Starage Store] EntityState Entity S

SResgiption

wvHrAldontains meta in
used by security sub-9

FdvstaenStoRas S eldieMibId Int Intern;

vstem) SDl astUpdatel ocalTS Bigint Th

alltpsel d qifythe
fi§Bstamp

T YRelthst change of tt

| dSYSIRIN Stragecitereldgmelthcking.

Schematized

Changelnformation [System.Storage.Store].Changelnformation gHRgéd
Ir&lﬂﬁm@p@n&i}imion IteNSgrotmré2abinta [System. Storage.S torg].The unique name
temSyncMetadata Synt metadata for global Id TombstoneStatusahthe item
T Qoistoerddstatus [System.Storage.Store].ltemld 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)
SDLastUpdateLocal TS | 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].ltemSyncMetadata

Sync metadata
for global Ids

TombstoneStatus

Int

Tombstone status

LastUpdateLocalTS

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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LastUpdateLocalTS 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 19 PathHandle for new items added to this container

ffem) TypePath Hierarc
DbjectSize Bigint Size ¢
System.Storage.Store]
PromotionStatus Int Thg

nical_Type_Id Internal use only (persiste
f the item object (persisted column) Pat
BinPathHandle The path handle to this if
p promotion status for the item LastAcceq

I pafHHAWYIe for
NhRG§EMs added

&dthis container

STmE

PRimelah | NE 1ast acCass;diienighItnR e (giream assoclated Internal use only
(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, Itemid Yes Yes

Itemld Yes No TombstoneStatus, TypePath,

SDId

PathHandle Yes No SDId, TombstoneStatus

Containerld, NamespaceName | Yes No SDId, TombstoneStatus

LastUpdateLocalTS No No SDId, TombstoneStatus,

PathHandle
Table 8
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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 T ePath,

ligmobblY es YesAleMKs\@s bo sterabpianehirtibld YRaDIis naphtd

PathHandle Yes No SDId, TombstoneStatus Containerld, NamespaceName
vEYRETSEIRIG0 RiBeb hesiat i lastin Hatdokas R TR EHR Rable is Itermid
TomkgioneStatus, PathHandle Table 8 20 [0060] All links will be stored in

the link table, which is named [System. Storage.Store].[Table!Link]. The
unique key in the following table is Itemld, Linkld: Column name Type

PessiHameource

a‘ly_@stem Storage.Store|.ltemid ltemld (

T3BEABHERE

TS BRI [S Stem.S

PO BTGRSIe ] RERRI K Targetk

System Storage.Store].ltemld Itemld of the target item Typelq

qtemId of the source
| [l%rﬁtem.Stora

e SIWR-T erd b_cne 4R YRR Hgd BTE AR ararcnlcal TYPra R IRSETRR
' e %@I@R‘%ﬁ?ﬁéﬁw objeTt Itemld of the target
item
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
ObijectSize Bigint Size of the link

object (persisted
column)

Changelnformation

[System.Storage.Store].Changelnformation

Change tracking
information

LinkSyncMetadata

[System.Storage.Store].LinkSyncMetadata

Sync metadata

LastUpdateLocalTS

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]
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The indexes on the Link table are described in the following table:




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

{ragifigrormation

CINKSync

AlAfrgie [ChieRT e

DI & Lk SR

@MW Eiy]rm:dm eladala Lag

sJpdare %gu TS Bi

gint Internat use onty

noexmg)

THisTotum

55 aCIUIaM() Tapp
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aih

DD

ap T UIUUI td
Rinbo IQl ol

SO,

A mbstorie

Statlls _

$’allu Q

l\.)_yOLCI . owurayc.

ho calwrea aftho b

DIl LI Tartun

0 a11 T

L

o

1TALTU

Stonestatys

N

are guvurveoe uvr it im

qrnr-r\rlhnrl ITal fhn fnlln\n } Ofu

SNl o
i ot N8g

UUU.LJ LI L

E&Jﬁﬁé%déskﬂﬁﬂ;f SSourceRef |

aombstoneStatus Sol |rr‘nan T

= rorot

1iNRd vesNRs Typ

\/nnan No No S

|§£%H3'N
Jainbjapd

,$bid,i Qm

CACS

LILLLBAYS I_III[\

qusg}ﬂ@tatus

‘e\an'rnfl 1S

PA8AEHYIe No No SDId, TombstoneStatus TargetRef No No SDId,
TombstoneStatus LastUpdateLocalTS No No SDId, TombstoneStatus,

PathHandle
[0062]

All EntityExtensions are stored in a single table called:

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

extension table:

Column name Type Description

Itemld [System.Storage.Store].Itemid 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].ltemExtension

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

LastUpdateLocalTS

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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Table 10 [0062] All EntityExtensions are stored in a single table called:
[System. Storage.Store]. [Table! ItemExtension]. The following table
describes item extension table: Column name Type Description Itemid
[System.Storage.Store].ltemld Itemld of the extension Typeld [S stem.Stora

p.Store|. I eld Schen

jatized type 1d TypePath Hierarchical Ty

Phdék ‘Braghal

R RETSIST

System.Storage.Stof

System Storage S

b SRR EERBinPathHandle

temExtension Thé ItemExtension ob
re]. EntltyS tate EntltyState udt which co

The path handle to
ARy this

sion

Tombs

T

o apout the I:n[l[yI:X[erlSIOH SDigntimtermat use only
toneStatus Int Tombstone status ObjectSize Bigint Size of the

EntityExtension object (persisted column) Changelnformation

.Stora

3%

IRk AR

LastU dateLoc TS Bigint Internal use o

HeERH

forin exing).

b(f‘E/ (used%eavéiﬁ gL ST A BRI Nowing

This column

istedually mapped to Changelnformation. LastUpdateLocalTS. We need to
map it in order to create an 22

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!ltemFragment]. The following table depicts the

ItemFragment type:

Column name Type Description

Itemld [System.Storage.Store].Itemid Itemld 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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index on it. PathHandle [System.Storage.Store].BinPathHandle The path
handle to the item owning this EntityExtension Table 11 [0063] The indexes
on the ItemExtension table are described in the following table: Columns
Unique Clustered Included Columns TypePath, Itemld, Typeld Yes Yes

TEIp(Eet5eld No NG

0 SDId, Tombstons
ombstoneStatus, P
instances are stored

SiEfet: ombstonestatus, PathHandle

Status LastUpdateLocalTS No No SDId,
athHandle Table 12 [0064] All temFragn]
in a single table named [System.Storage

YR Yes

ItemFragment
YW &¥PGersisted

-column)

ER&nye RO M&IBR

ype: Column name

Fg8tEm. Stird9e SHIRY. ErXfrge Fittrimatien'

['ype Description Itemld [System.Storagel $t

RENGIH&Ning
il

h?é%%%ﬁj ragrér?grr\qlt’rgF
he fragment instanc
The IltemFragment ¢
type id TypePath Hi
EntityState [System.
contains meta inforn

TR oeUd [Systenm. Storage. Store}. Setid
ragmentld [System.Storage.Store].Fragmy
p ItemFragment [System.Storage.Store].
bject Typeld [S stem.Stora e.Store].T eld
erarchical_Type_Id Internal use only (per
Storage.S tore].EntityS tate EntityState u
nation about

'ih% /)
et ly
Qgting).

e
2ERRY ed to
S@’iﬁﬁgﬂ’ﬁ&?m&tion.
Of a4tiSRateLocal Ts.
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

LastUpdateLocal TS 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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the fra ment. SDId int Internal use only TombstoneStatus int Tombstone
status 23 ObjectSize bigint Size of the ItemFragment object (persisted
column) Changelnformation [System.Storage.Store].Changelnformation
Change tracking information LastUpdatelLocalTS bigint Internal use only

(Ured iPuiEREAE) anthup srebiiansitif AEUREN BHRRIRES o Sid anaakifoemalion.

LastUpdateLocalTS. We need to map it in order to create an index on it.

PERPIESENRE 7S PSPlies PGSR esiMIBARIA LRI YR¥EREndle to the
oyoueg)item Tae 4 41(Re6ks Bhadtdesesy9ntoaHie ratniageesbiat)e &fe instance

described in the following table: Column name Unique Clustered Included

de
CHRIARES 19 I RS T AL RIOVEES RLIRfy o FhE Rl e caLbya Tile storage

Fepganeodkl thesaNshRDY rirynhsteng Atrivslatiaf iamekie datiiiantendasn type
No SDId, TombstgneStatus LastUpdateLocalTS No No SDId,

TBﬁgMﬁ%lmp%paﬁ&gcument, an image, a video, a contact, a message, an

email, an audio clip, etc. These informational types (e.g., units of information) can be
represented as instances of complex types that are part of a type system that supports
inheritance, wherein inheritance allows objects to inherit attributes and/or behaviors from
other objects. It is to be appreciated that inheritance can be considered a hierarchical
structure and/or format.

[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

25



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

angsanes dirider glasimoorexamalRadsdaiagryitibayadryim@tdase utilized
and/or concurrently, and with other acts not presented and_described herein.
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oG L audiof e EnCHARETl bR 1B AdRay BRI 45 SPTkD Al Rinpadagriete
cafodel, rensaseitedias instRnces d edirpidypegstbat aradastjentypging

system that supports inheritance, wherein inheritance allows objects to,
A RSHTIOES e AT HEFIS AP PO G P i B mdanes of
thgpihridtaibed fathdschensideareth e gianntucadssiolClikenaastivigfoamiad. of types
[0 6%}.6& ({efe encE numeral 902, data can be.received, wherein the dat cgn

dbg ﬂg :@a ase

inZfd JBANESEREDR WM e ARRIYLItioer defIed RsHa
cabjberstoxerkftoenmamimrdAlD080d gueydcan fdeRiOIagLtd fiadraprdalt ahe of an

RE e R e b L
mampingaanideswibedier datedfasmabireterdiaoac; sxaedabbsechployed to
S R S BB SR 3 BN
designe swhbrthab Wenitatabegerefdiguen arpoftcanylésstanomapiagatitye type.
O T Ry LS BRR A rag e
efficipottyautisetfot tivepaftiulitenypesiot traetds; ssdctatatanish Robisstypee,
e PR e e R R TR R s o
stiveag é patanverdrin] G2gs. 11-12 and the following discussion is intended to provide a
brief, general description of a suitable 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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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

SW&@QS@OWWW%@%W@W@%@W@W%W|€dﬁ©ﬁﬁé¢@%%ﬂi@héﬂ%¢ers as
data is obtained and/or received. The data can include a type, a criteria, a

scHhas, P eI COMBHIS BaNG-Helg £ 0TRILIAG Wi eaSg ISR AsESHRADageEhand/or
PisteisiaratgssiconRsuMecbRBIFAIter S1BHRGITRE, Bae SPWMEANARS GRalbei 9y

querying. For instance, a relational database en%ne can be utilized to

PR iRsis iR PSR P gROs AP RALRSLARY ISRy dABdBHRYtPA@ RS RRAINe

daigbasen ﬁwm@e@ Mﬁbli%e%i ¢oUestionted ‘é@fﬁp‘@fﬁ'ﬁi‘@@ﬁﬂ%ﬂﬁ@]@&\m@@t&ftam
formall;ﬁdescnbed tables. The data within the tables can be accessed and/or

AR RS Y SU2RJE RIASSRINEhEeMAEsiFBAh ARt UPKEBIGEMSING the

dathaseitaliies iostmeatvibe rebaignahdlalabapecesnr igeaasiiition may be
extended such as addin new categories wjthout modifications.to existin
B b

é&?&’r%“ RECRMLPRL Y8 HISHEPTIPLEES, SPWHRD ML REggram
Ismwmglsth@ymep&émea Religcanatdzr weseimibrediaiaone@alaacebe a file

L e okl a1 98 S PR AR Al e ca HRtpp g ronment
ghﬂeogﬂma@remtnﬁedtﬁea/m\@ﬂqeam ﬂt@ﬁamannmmmgﬂfm igipﬂ’ﬁjes one or
escCri In er IS to r defljned t

e A R T PR R e SRty B e eacs
fl@fo@%ie@@tcon@hmf ragwdetnmisﬁ dorLeysain anoeaoniattdeberauaTinorNsbe/er(s)
utjlj searc at le art u erlon Moreover, at

o R SR T S B Tt St e e Brocgsse
th&)twﬁm@dénﬁi@s)cem@eemfs s_ﬁel@naro:ambe thiecricty grirformttrsisfedmations by

wher in a w&g z??n bte ri‘/%nfrat to e any instance of the particular
tyggp Y OhEEWERHE Y Lo {h%( chy, the view is associated with a

giloaT3ype that Quiejesss laescdnaemﬁ(cheqnarmuéan typlenofl @ wiela server 1120 can
ass m ? with jts base ter& ;(8 é er to owﬁe additional context for ¢
BRI VA LB e RRRRe e RS TR et
foh@stegesliSThssictes mmmm@mdmnmm@aammdesmmmmmm be
suitahle ¢ utln nwronment ﬁ&y he subje
R R AR R LRE SIS DY Gl 1120
aﬁdme:Iremt(e)geﬂeraieommmmomnﬂptetetmmaM|nBHmtodmanstoms) 1150 that
e B (RS, O ol RSP R TP L U P e server )
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.

27



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

skileryin the artwdlspnpresiaie shaicienueydyeevering@esary RePIRAlCES
with other computer system configurations, including single- 26 processor or

RIYSHEEEE SRBRRK BT X R FanER TS A TRHETRRRHS &' SHRAL RS qand/or

weloagal RRESEdAY GRYPatiets dianeiaple KenapsHingdageaguding, but not limited to,
microprocessor-based and/or pr&gammable consumer electronics, an

. d th
BOUSIERl SHOHRIA A TSR SIS a S DAREl A GBI R NASA) , Extended
asspc{EishiaviedsgeH Hius Fpegoaseg SHf thesmyenrtpB Iy aY ISP Paipheral

practiced in distributed cam uting environments where certain_tasks are

pEPOTRODA Y HERGBRE irgPHee UnNeEAl RARALEHF LRy Advanced
C@PIphitiCRYATA BRYVPEfsdialCoigbaamaeif a9t Cakcaspattriohin A syeation bus
m&y be practiced on stand-alone co u%fkrs. In a distributed comﬁutigg
efirdiien: Ty beh Ehbdtigd n‘?Qén DL RBRNES YT P tREFABRA SCS-
MEoTE) storaggtieycrs, [HOMH-i18liisIadeehamalcrineetdisgraanaidnvolatile
sam%kéFco utir@rﬁnvjronme t 1100 with &hiﬁgh the subject | v$ntlon can
i AR &y LA IOB RHLRIMRULSHETP (hbre biRHNRY TP16e PAY GRS
1 tbAstanife maduveletancriasl aalmtareifeigththteagate PIOCL sS@sh eOTUPLHEart-up,
devices), The system 1100 alsq jncludes one or, maore server(s) 1120. The
et e R R e AT R A
conruding cmecesy. T4 senvietiutié268adasn fyonsmthye@®BND , proigammable ROM
transformations.by  employing t jlecti tion, for example. [0075] One
o L R e e R R M B RSP Elg pbarammabe
thROMNEERREND padkashadapiay .tofodatirnasnited DEtwvgwiutes andooteccess
computer processes. The system 1100 includes a communication framework
RS BAED TGy A A G R T DO At e ot
cligmis diil Fnandsthendebveitsinady Gormhbeuchen saticLRA B €ImpekaRIlynamic RAM
connected to one or m | re(s) 1150 that emplay,
R SR AR A ik e SRR DBR et
opehahtecSDRANMJ ESDRAM )N ByrchtinieDBAMSLERANIF(Réabasiditset RAM
e o store informatjon local to t 140, [Q076] Wjth .
M g S e A R M R eh e RAM
viRORedpects of the invention includes a computer 1212. The computer
[0079] Computer 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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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

migogpIocessons Rrd BihphrasiRISRssR). arciteabesmnareanabacts as an
egm&!?yed_ as the processing unit 1214. 27 [0077] The system hus 1218 can
b

(BHISEN BRVRRIESTIFISNE SRRARH e MR dRIGUITES HBSRBRF HLLRF Suitable
MeTBRBhERMARManPeriohe sUldausd AN et RIdes snaspdiating eamusesing

ara/ variety of available bus architectures including, but not limited to
Indf

%&@mss%ﬂam&%@&m@%F@rt@&}9%9&@%%&9&&%&%ttav’ﬁgm?' and

Extrieded cbodr (& ofthd Ristiarst HsnenHizeirosigsetRinplida MLy Brs
(VLB%,Dg%ipheral Com%(r;nent Interconnect (P%qlﬁ Card Bus, Universal Serial

BA Ok AR ango esRa AL LaS R GRaB P8 B%a}’%%ﬂmla%ﬁérﬂﬂﬁ%‘r‘ﬂﬁr@’ ogram
Caistiineermzsioasal fespaintiam 12s4(R6rdMieifheMiieydient Reincky32).661con disk

Small Computer Systems Interface (SCSI). [0078] The system memory 1216 .
RIEEE VORI s RS ok B U SENEOD1 535 DA IE BEBEntee wit
ingariIstppéaYisig By (BHAD) eanbamatichths bpsiatinytyasnte. transfer
information between elements within the . computer 1212, such as duri
AR s stofbati RBIRSS G HATA TBBBeHGIVIA I SHaHBh. S hisioh
linmpatideyicu(s)y ofadle Imemosyide22ganntickisl dueaed Aot imisecr, fHoIMINng
programmable ROM (PROM), electrically progr. able ROM (EPROM), .
C T LRIt AL Y B G OB LA ARDiRy 9tick
Vgimtidepanie sagslfi fe2Aehnsacies, ravdane acadssigienanye (R Al talvigboasisera,
as external cache memory. By way of illustratign and not limitation, RAM is .
TGRS s Bt o8 ANl iR, SRAmERIORIprocessing uni
(QRAMDy sygie tve spsisnDRA RIS RAMe rfdo ptet(htaocae BRRAM (6rH§ 1238
S@AM), enhanciﬁd SDRA'M % SDRA%!, S?¥£chlink DRAM LDRAM%!/ﬁ ial b
RUAHEE SFIRRN RN G RARHA PBLS HATR R ART R erial bus
aiid SEMowspdy devide (RANK(IBs2RéivE) of0 ¢ ShBe mpeisirpbzts2siapundbviess)
re able/non-remaovable, tile/non- volatile computer storage media. Fi
TR VS e A D
bahdstooubpaitétfdomdiicErs ke mpotgriie disindninput tlepieyg dBI0ditueptapdapter
drjve, Jaz drive, Zip.drive, LS-100 drive, flash memory card, qr mory stick.
AT e R AR e AL R 2R e
c_spmlakmlcamdvﬁhrmere rastongge herecligpirtaladicss, 19400 oiHiohited uive apeojicalbpters.
dL?hedcg'th%ut adapters 1242 include, by way of illustration and 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

29



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

usRGsEHE aatiieReeechAtiutd?s)0Nad] IReetberRpIes@e4aas kigichRy

describes software that acts as an intermediary between users and the basic

cGRIPERPF LR SaRR L ke ihiktianoma M hrste Nt ERstid A RRFLIFERRYS ERIY
Suemmsefdyarg dBaHRSaNPREIMEG S 31230, 1R 8votkiatatiace yate Bhdd@Basses

which can be stored on disk storage 1224, acts to control and allocate
re¥BE AU HIE IESHAIMBILEYCIHAN PO RMOrEs s s pfiRlsfisAl Mt s keAN) and

aghiaptage eétherkenaarmennnf fespislogRrOinoREEtaYRePute?Bata Interface
program_modules 1232 and pro%ram data 1234 stored either in

through _ .
o JEIRT Iy CARBR] DA hitesh oL 1T (A0 g st QRO RSP ke
SWJ%MW'_ i@%ﬂéé’c\'ﬂd@@diénbiﬂm@ﬁf@gNgtlf@c'jb\\/t@ripblﬁllowep@ih’[giﬁk§l§mﬂrswitching
combinations of operating systems. . ser enters commanas or
T e A S Sh i DN f St o fereon.
devites sbmkbin?Iuetelvdm,a@}w@éﬂﬁ@%mria@umg}]m\aige SU'CE as a

trackball, stylus, touc ad, oard, microphone, joystick, me
RS e LRSS PR ES Te) esea ad  ta cra e
cr?mpr@ewabcoaﬁeetah@n@tr\fmuii:]&ehrﬁmezaadboamhnemﬁp.lztleeVWﬁeI@'f commaaiitation
the processi it 1214 thr the system bus 1218 via interface port(s
B ot MR A S b R
D@themgmm?dmptjtanmamnN;ﬁﬂéf@ﬁ&i@ViMﬁ/\&&ké?dee@Wwmﬂﬁ@éﬁbﬂwme
use some. of the s t rts as input device(s 36. Thus, for
R e s e S S p BT RES caftiemaasd g
otdplidhdgiws atiom fspmodemypineludihiZréguaar celtphbde viceldl2vde®s|tpalile modems
da 1242 is provided to illustrat at there are some output devices
S oL R P S dRets A R RS other outeat dovices
12a@B4yhich requhiat spebinediaptiyed aboecointpudiecaqiarset 24 2haslinjestby

nd not limitatia i

A g AR e R e R SR b o o
126161_pbr3§rmm bfemomxlbtjﬂa; _tgihpuxﬂmimﬁ dostinbisystiesss e clavivagipnoigteone of
T R
cofitiertigrjsdiol oren tiomaoeeossitite fayrdirgdy Sheblsdgastimientomputee(sled to
L2l [emete comRer R IRAR SR L RSIORA SR RN B YFTiPana
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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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 29 illustrated with remote computer(s)

1244 RPRAIR ERTIBHSTtISHdrfdhin dodicatiy frnsesiests@EMRMPMRIUE Aethods of

through a network interface 1248 and then physically connected via
cMRAYSRURDBN connection 1250. Network interface 1248 encompasses wire

anoidgsvireless|aR@MTISHCAMIR APRMAKRSHEIAS 0P BR-RIRMNGIHAN hALADBen

and wide-area networks (\WWAN). LAN technologies include Fiber Distributed

paischered iyt f@%%tf"@é‘bb@?%ﬂ&??d&féb'Ba'c%mﬁ'ﬂé"ﬁb%’é @Bbi5akIRdA% e
T@meﬁéﬂqmrdomeohkﬁoré/\b‘ermrteédw@bgmﬁer@ﬂhédanbm@tatwmmasobe desired

|n oint links, circuit swnchlng networks like Inteﬁrated Services Digital
et Qitc

8 é“( eSS IRE AR StRAFHGH AT SRRHSAUR RIHEREBREHIS, LRgxtent that
Dtletaérmbﬁﬁamwm(‘Dﬁﬂ&d[ﬁ@%éﬂ]&:@mm@tﬁaﬁm aennegtiaritet 250detailed
éers to the hardware/software employed onnect the network interface
BES DR BL e S OVt A AUERA R A 0N SRR milar o
illysitetivie  chatijiyishgide computer 1212, it can also be external to computer
1212. The hardware/software necessary for connection to the network
interface 1248 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.
[0084] What has been described above includes examples of the subject
invention. It is, of course, not possible to describe every conceivable
combination of components or methodologies for purposes of describing the
subject invention, but one of ordinary skill in the art may recognize that many
further combinations and permutations of the subject invention are possible.
Accordingly, the subject invention is intended to embrace all such
alterations, modifications, and variations that fall within the spirit 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
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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 mple%eH\@lons as may be desired
and advanta@¥is F6ias/given or particular application. Furthermore, to the
extent that the terms "includes," and "including" and variants thereof are
usediin eithardpgeaetaileskideseriptiannardbeglasns, tageiterns are

intended to Qﬁ|érgqm§aéedm@nmaaraﬁat%ruu@zretptotta@f.wer%gemry@ngﬁaB1 a type storage

CLAIMS Wh tls claimed i mhteges maspe%m %
mpone that ma asc emao a Se Object b C? the assomated mapping
modeP comprising e storage ta mo at Is u |ze efine a

mapﬁﬁ%‘&'&éhvéﬂ%e'%Wb'és%cr%ﬁéa &vaﬁ]wdﬁam%?mﬁgna%&ﬁa&?& SBJ%ct to a

database olfje#tigHget SR ¥t SRIEN AR CEEREMRE DR EPEIR Hpred via inferring a
instaseEitt adyprt T tegamappirgrsoitcgracsSioredrcanbilandistelligenver states of interest
compaséainbihatsieiesmineopddseasdedingtstype to be stored via inferring a

specific context or action of a user and generating a probability distribution

overzc,tates Qﬁlnterest k?a§ed 9"{ con&deratton of dat nd even %
Claim h stance o; ype IS a ocument an Image
system of clalm i’ e Instance ?tH pe Is at [east one o a ocument

|mag@“sﬂﬁu%*ﬁd%ov?d%%“%%&ﬁﬁéﬁagem%%&"ﬁé A REPEBRAAN o §H1251tiaoﬁxa"ﬁ"°'°e and an

emairUliesttiPa 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: atieasyfeae dedniin thensygiekidhat saligfinsq feapRe givededtedacdio find at least
least pagy ﬂ%mwgl”améa%’éﬁ%%m% %@éﬁ‘éﬂﬁ%&ﬁ%ﬂ@ SR AN Bria; at least one

|eaStchS Ce()nqta%!:'lt at tsear?tllﬁ1 %SE%gpeCtSlvecﬁ\r;léecﬁrll?é”a anc?a?YStergn%fc%ln act%ﬁat satisfies a

the contact can Incldde at Isast oneé of the Toll owing: an indivi ua} an

orgafiZBEINESHE Fgroup. 5. The system of claim 1 , further comprising a

relational component that utilizes at least one of a relatlonal storage and a

relatibnal quety sapabilitylaim 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.
7. The system of claim 1, the mapping describes at least one of the database objects created
based on the schema and how the instance of the type described 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 in a storage of the file storage data model.
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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. 7. The

system of claim 1 , the mapping describes at least one of the database

objects created based on the schema and how the instance of the type _ _
deschibed in'Ife"SERERETE Q&P ARF 'SALESSLA" B OTHE 'QIRYENT: i8I 3, ftem extension;
the tIANtHROSIHEARIAAPS to a common language runtime (CLR) class in

a storage of the file storage data model. 32 9. The system of claim 8, the type

is at keast omaddyikienialiamingl aoriteoatpiteny ex4eRSieR;ha it as{agoei following: 1) a
and %Aiﬁ%‘ﬁn%ﬁ’a&hﬁtﬁ)@_t&%é& %@%&an@@%&%@émgﬁéﬂﬁ E?%trb\%rf% contains a
least one o the folloying: 1) a.cqiumn that.contains at least ane. instance of

the respective @/pe; and E) a row that contains a serialize represé%tatlon of

the CLR class instance that represents the type instance. 11. The system of

claim¥: | furfherYsIepresiFlga VeI IFHBPIEG Rt AR A (lehgargfates a view that
exposa®stdeaktaonennsiace of the thpeevivdiereinethiewimejgutejestbsesolbiberespective type
of thefr@spastivedypaecoflitcainveagsnciated 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 havin .
storz{agt,hergg‘netﬂé Sgn%%g‘onﬁ'é”n%s’ %ﬁﬁ% esﬁ/ds?’%%ﬁqso?qi é‘ﬁ?f"f ﬁf‘%m"m’w'”gga ype fhierarchy and
comptERHiBEMmented method that facilitates mapping a data model,

comprising: obtaining a file storage data model; receiving at least one of a

schemsa, a tyenaaktesaddmhereedueryanicystatenhenapping@spbema objecsystem of claim
to a database object based on the schema associated to the file storage

data model; storing an instance of the type from the schema, providing an

intelligent component that determines a user defined type to be stored via -
nfortiy o oh R e e SETAEE MR TR Bt omrisn
distribution 80&UERI'BF 8RR BIRon a consideration of data and

events. 15. HeeiYigtAdEast ensint 2 Acharhen BOM BY IR % WOL fgHesYfiRgratation;

least one ofrtleioliovsciginad dejast toredietaie thgesysteml thrathsatibties associated to the file
respe@ivgeCaiier inoddileastenrydocHBRakIBriRe S)setedm thateatinfies a

respective Glitcria, A AkIRRSE Q06 AR IPALSAHRLES ALESREGHYG, LRI K stored via

16. T errr‘.‘netg%‘é%%f.f.%' AM Aol URST SPMRISING Yizing, 3 LSAonalAGaRa%Sn over states of

engine to provi
interest based on a consideration of data and events.

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.
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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. 33 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- |mplemented

systelf thattd Iﬂ&%%‘?ﬁ%ﬁ?&"@‘d&?&tﬁ?&&gfe&%Bﬁs?P?éa%%aaﬁ%dre' and a type storage
receiRAP AR9BasIOFROIIFE FRNAIRG SIS EMERE, CA T3 14 criteria, and a

guery criteria; means for mapping a schema object to a database object

basetbon a ﬁcﬂwmaas&mai@dd@ spstie slarageidaiamapdel whakeias, comprising:

instance of ﬁ’l%@ 1’5} FQ&WQ@%&%&%Q}# t%l%ﬁﬁ% Qﬁ%wgi[pgeag criteria, and a query

Inte”g?ntac%ggon%ptn;[%it{rq e:L:l(:"src !enn?g’ jlég tro%e abats)ép% as,et 'fl;je‘?ék ema associated to

|nferr|n a specific cont I action of a user an enerat a pro

distriB(HfoHCRRT “BARSHY iNurELt BALEiRaH 8%%&1&5&?0?? %%ta%wady and
events. 20. THa"Sy8feti? BHiomAM INte/ligRaLGeMAOHRID Hife AEIPRRIRES RUg8Efefined type to be
interfeioedoimtefacbdetypeeificaconsat angttioe ¢f peistorad@oumatiognentroB4bility distribution over

states of interest based on a consideration of data and events.

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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