PLATFORM FOR DATA SERVICES ACROSS DISPARATE
APPLICATION FRAMEWORKS BACKGROUND [0001] Data has
become an important asset in almost every application, whether it is a
Line-of-Business (LOB) application utilized for browsing products and
generating orders, or a Personal Information Management (PIM)
application used for scheduling a meeting between people. Applications
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on the application data. Typical gpphsateyORggtions query a collection

of data, fetch the result set, execute some application logic that changes
the state of the data, and finally, persist the data to the storage medium.
[0002] Traditionally, client/server applications relegated the query and
persistence actions to database grorR@MmMNsystems (DBMS), deployed
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[0003] Insuch tiered application architectures, data is manipulated in multiple
tiers. In addition, with hardware advances in addressability and large memories, more
data is becoming memory resident. Applications are also dealing with different types
of data such as objects, files, and XML (eXtensible Markup Language) data, for
example.
[0004] Inhardware and software environments, the need for rich data access and
manipulation services well-integrated with the programming environments is
increasing. One conventional implementation introduced to address the
aforementioned problems is a data platform. The data platform provides a collection
of services (mechanisms) for applications to access, manipulate, and manage data that

is well integrated with the application programming environment. However, such



active notifications, better integration with middle-tier infrastructure.
SUMMARY [0005] The following presents a simplified summary of the
innovation in order to provide a basic understanding of some aspects of
the architecture. This summary is not an extensive overview of the
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innovation or to delineate the scope of the innovation. Its sole purpose is
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innovation disclosed and claimed herein, in one aspect thereof,
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storage of data, which data includes structured, semi-structured, and unstructured
data. A common data platform interfaces to the data storage component to provide
data services accessible by a plurality of disparate application frameworks, which data
services allow a corresponding application of the different frameworks to access the
data. The data platform further comprises an API (Application Program Interface)
that facilitates communicating to applications in the form of public classes, interfaces,
and static helper functions, a runtime component that interfaces to the API and
provides object-relational mapping, query mapping, and enforces constraints, and a
constrain/security engine that facilitates declarative authoring of constraints, and
controls access to entities of the data platform.
[0008] In another aspect of the subject innovation, a common data platform (CDP)

provides data services which are common across a variety of end-user application
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applications such as Document Management and Collaboration
applications; LOB applications such as ERP (Enterprise Resource
Planning) and CRM (Customer Relationship Management); Web
Applications and System Management applications. [0009] In yet another
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BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 illustrates a system that employs a common data platform (CDP) in
accordance with the subject architecture.
[0012]  FIG. 2 illustrates a more detailed CDP system in accordance with the
disclosed architecture.
[0013] FIG. 3 illustrates a methodology of implementing a common data platform
that facilitates managing data.
[0014] FIG. 4 illustrates a schematic diagram of CDP components in relation to the
architecture of the subject innovation.
[0015] FIG. 5 illustrates the data flow within the various components of the CDP.
[0016] FIG. 6 illustrates the various frameworks that can be implemented with the
CDP.
[0017] FIG. 7 illustrates a common database-based file storage system scenario

allowing multiple applications to share data.
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associated with a plurality of disparate frameworks. [0020] FIG. 10
illustrates a two-tier deployment of the CDP to facilitate data
management. [0021] FIG. 11 illustrates a two-tier deployment with shared
data to facilitate data management. [0022] FIG. 12 illustrates a second
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[0026] FIG. 16 illustrates a diagram of the application logic running on both the
client tier and the middle tier.
[0027]  FIG. 17 illustrates a diagram of the application logic running on both the
client tier and the middle tier.
[0028] FIG. 18 illustrates modeling items utilizing at least one entity.
[0029] FIG. 19 illustrates extensible mechanisms to implement various
functionalities by incorporating the UAF on top of the CDP.
[0030] FIG. 20 illustrates an example of a LOB application being implemented
over the CDP.
[0031] FIG. 21 illustrates a methodology that facilitates managing the flow of data
within the various components of CDP.
[0032] FIG. 22 illustrates a methodology that facilitates deploying a CDP across
multiple disparate frameworks, wherein disparate applications can be related to each
framework.
[0033] FIG. 23 illustrates a block diagram of a computer operable to execute the
disclosed architecture.
[0034] FIG. 24 illustrates a schematic block diagram of an exemplary computing
environment in accordance with the subject innovation.
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like reference numerals are used to refer to like elements throughout. In
the following description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the
subject innovation. It may be evident, however, that the architecture can
be practiced without these specific details. In other instances, well-known
structures and devices are shown in block diaglram form in order to
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[0038], The CDP provides at least the following benefits to applications: 1.
RP%E@P&PSO'-%F.[&VS%%MiRI {89 odEBHG Store all types of data (structured,

s¢o0B3ructardataquiationstis atplafijra. tRee iptiaé szt ieotieting sendices (or
R R T T
Uimsegratedesli thettee appliestion programming environment. The subject innovation is
an improvement over the conventional data platform. The architecture is a common
data platform (CDP) that provides data services which are common across a variety of
application frameworks (e.g., PIM (Personal Information Manager) framework, and
LOB (Line-of-Business) framework). The range of applications include end-user
applications such as Explorer, Mail, and Media applications; Knowledge Worker
applications such as Document Management and Collaboration applications; LOB
applications such as ERP (Enterprise Resource Planning) and CRM (Customer
Relationship Management); Web Applications and System Management applications.
[0038] The CDP provides at least the following benefits to applications:
1. Rich store — the capability to model and store all types of data (structured,
semi-structured, and unstructured).
a. Relational data modeling and access.

b. Rich object abstraction and programming environment.
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2. Flexible organization - the capability to organize arbitrary collections of
objects and not statically, as a table. a. Support for file system namespace
and organization. 3. Rich query/Search - the capability to query all data.
a. Support for rich querying (e.g., SQL, OSQL (object-oriented SQL),
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superset of SQL. 4. Rich behaviors - support for rich data behaviors. This
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Referring initiglly to the drawings, FIG. 1 illustrates a system 100 th
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S

provide 1BRYS 'r?ﬁﬁ'g 6 interface for applications using CDP in the
form &f [Bdbkenakssies, inedbtesbardchemas for user and ISV (Independent

Support Vendor) applications to facilitate collaboration with each other.

9. Flexible Deployment — deployable in two- and three-tier environments.
[0039] The CDP and associated architecture enables all the benefits described
above. Key innovations include a layered architecture, a common data model that
factors out the modeling concepts common across multiple application frameworks,
and a CDP component (functional) architecture.

[0040] Referring initially to the drawings, FIG. 1 illustrates a system 100 that
employs a CDP 102. The CDP 102 is employed to provide data management between
data applications and application frameworks 104 and data on a data store 106. The
data store 106 can store, for example, structured, semi-structured and unstructured
data types. As indicated supra, the CDP 102 provides data services which are
common across the application frameworks and end-user applications associated
therewith. The CDP 102 further includes an API 108 that facilitates interfacing with
the applications and application frameworks 104, a runtime component 110, and a

constraint/security engine component 112. The API 108 provides the programming
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static helper functions. Examples include StorageContext,
StorageSearcher, Entity, TableSet, Table, EntityReference, and
TableReference. It is to be appreciated that database programming
language integration (e.g., C# sequence operators) can be part of the API
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unstructured data types.
[0043] A goal of the CDP is to support rapid application development, by enabling
support for a variety of application frameworks 204 (denoted AF;, AF,,...,AFz). The
frameworks 204 can include LOB, end-user, and system management application
frameworks, for example. Applications 206 (denoted APP4,...,APPs; APP4,...,APPT)
associated with the application frameworks 204 (AF;, AF,, and ...AFz, respectively)
can leverage the respective application frameworks 204, the CDP 102, and the
underlying stores 202 to develop rich applications. The benefits of a layered approach
are described infra.
[0044]  The store management layer 202 provides support for core data
management capabilities (e.g., scalability, capacity, availability and security); the
7



CDP layer 102 supports a rich data model, mapping, querying, and data
access mechanisms for the application frameworks 204. The CDP
mechanisms are extensible so that multiple application frameworks 204
can be built on the data platform. The application frameworks 204 are
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[0046] At 300, a core data management layer is provided that models and stores
structured, semi-structured and unstructured data types in a data store. At 302, a CDP
110 layer is applied over the core data management layer to provide data services
which support a rich data model, mapping, querying, and data access mechanisms for
application frameworks. At 304, one or more application frameworks overlay the
CDP. At 306, one or more applications are provided within each of the application
frameworks that can now access data of the data store via the data services provided
by the CDP.
[0047]  FIG. 4 illustrates a schematic diagram of CDP components of the subject
architecture. It is to be appreciated that the positioning of any components and/or
boxes in this schematic does not imply (or necessarily prevent) any specific
deployment across process/machine boundaries. The CDP utilizes an optimistic
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8 concurrency model so that if changes are to be saved, and other
changes have already been made to the underlying data, conflict
detection resolves this in an application- specific manner. To be an
effective data platform, the CDP includes features such as programming
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cORRYW ARSI [ANGRSR IRTEBEAHIRE. I YA BB G RBSSIRRCRlBIR K.

feriwviess(dagadast MHyname deriktifiateidedqldge mregrtidatandagel access by
(CDM): At the center of CDP runtime 110 is a CDM 402. The intent of the

CW&&VE%QQB 100k 1ade tHE g hodhRsem AN BRirgsdamalfaanostic
applitiat eadomaD®, firakeipplRatansineikinenasioipuidhdsssudata nature and

(PIM, documents, etc.) to LOB and enterprise data..In addition t
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SipppAteometfubvieng Yesiitestidest Anstisamiost tetaitanfegta. [0049]

Row/entity data - The CDM 402 supports a rich Entity-Relationship model
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extensions for rich abject gbstraction and relationship modeling (e.g., an
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refRrinabiumhetcett Pio tleBa i dets mivd Qnder ladekipr@®p\idinglaich

- The CDM 402 supports the “file stream’’ data type.to store an

R R T e R Ve e o ST )

datascaurfitbaaddsupponcfiledakegss APIs. The file stream data type is

nati supported | L Serv ed to an NTES file stream, and.

T AR T DL e £ A Ry o model

modriing dhbewsisicuntipad terttend\dsrafikrattesst datdtie & DVHESs dsiang The

th ity types, useful content can be promoted as structured properties.

AR et D S o RO e s colect

itabstrattion ndmedatiystiiptrmooid sy tieegstencAua e piotisisi gty ekith

the file stream of unstructured content. The file backed items provide

IR RC o G L LA S AR o B e Horder

strd@ar,) [0051] XML data - XML documents can be modeled to two

pri ways in,the : store | n XML data type; (2) m

th@@g@‘_ do@f ngg%a} fﬁgﬁl\é&%ﬁ% Z{&Q suppor{satﬁeanfﬁ(e s{‘ream (%Pa ty‘)e) {8'8Bre and
manipulate unstructured (file) data. The file stream data type can store the data as a
file and supports file access APIs. The file stream data type is natively supported in
SQL Server, mapped to an NTFS file stream, and supports all the file handle/stream
based operations. In addition to modeling the unstructured content as a file stream in
the CDM 402, using the entity types, useful content can be promoted as structured
properties. Database-based file storage systems define the notion of a file backed
item, which is an entity that models the structured properties along with the file
stream of unstructured content. The file backed items provide for rich querying along
with stream based operations on the associated file stream.
[0051] XML data— XML documents can be modeled to two primary ways in the
CDM 402: (1) store it as an XML data type; (2) map the XML document to one or
more entities (e.g., similar to data contracts). CDM 402 supports the XML data type
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more entities (e.g., similar to data contracts). CDM 402 supports the XML
data type 9 as supported in SQL Server. The XML data type can be type
of any entity property; the XML data type allows for untyped or typed XML
documents to be stored. Strong typing is provided by associating one or

Mok ELTeREs BardheTRMK decHimeRhEaR BEiSHBPRA] entity property;
Programming Language Integration |nclud|n%Query, in the AP] 108: The

cdhe S Al iYeERHqUsoRWIEMeY OndRRE s SL6HMEME A0 BastyradsStrong
PEYBIREPRGSTodRIBIBY S6sBCHthFERIEE Bl XIESRARRAABHAAXML document

business logic hosting 416 are encapsulated in several "runtime” classes
aPEAEReH the CDP API 108 (e.g., StorageContext). Based on the types

apooepgd inpilg i R atiyedgl M@grIan I mel Jopi§ QaBs/aletRéraralyos: The
ed CLR((;@ mmon Langua e Runtime) classes. CDP r é}’ﬁlres a quej
Ia&ﬁ

I
%%C%Boévgfé ea@ﬁﬁéa%v'iﬂ?ﬁ‘fb‘ms4‘&9f GRS pers'%ence
Suuoeocu@6@&2{9@@%@@@1@%@%@%@ @ﬁ'tﬁﬂh@ﬁy l6gigUgend-a16 are

se of the su ]ect pI|c tion, t he ry. Ia es s or ed by
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lS%wgmlﬁdeBQ)S%éﬁladme @Lpf@ é@iﬂimwlratg@bmm@z Sﬂ@@DJMHBSlgn time
and ect operator e the ntax may not be identical t
R BT SRR E65 Gir . AT bR BT MG e P
quaxmﬁeaga]ma’ytm@mg@bwm t?petb?éténe dmm@wnﬁe TDNSARN cTine may
goal is to align COL with the Se erators work being d
PR SRS e Do A S M G 5 CHENLA R CRERS PLrpose
basmbabb}éacapm mgﬁmth@aﬁms}da&@uagega@mﬂauwmmare generally
ent ste DBMS) (or an C enabled sto
RS L M B L Lotk Ut R ubsume the
pemetmt@bqwmgéorﬂam @éﬂeéﬂ_jalﬁ?bj&ttﬁd}%ﬂ@@e}aﬁ@ﬂfﬁ]\/ﬂﬁlslﬂieﬂyﬁtax may
tence ine provides declargtive ma defl tjons
AT R oA A OB B RBE Pl oA LR pHLHEY - CQL
plamwsthahmr@eﬁagait‘rwtrelabgnmbstmmsTﬁhateh@megrthﬂasvaoqmth The
generation co tﬂﬁﬁ how €%es an ress rtﬁ l&% ;
h%oa '&&98! eSP% %Fér!}’% %Q& By 9roUp-
ca’méne\eeatumremetdeuamajwde matmmggz Wbmjtwb]sonba%qmbaranmmmegwnst
lons .that cces nder tabI the e, Anu
A ST b SRR et e R T RN oS coe
aedabield ﬁwé)elﬁmtheapmag)ﬁ)étaqhatmsmmmevmm«ommm thosebly
chan es in, the w rId fobj world of tables. [0054]
Q%e ?9 S?Qe%rcw %"an %dg 6%%%\&%%5 ned above, the CDM
[0053] Persnstence Engine — A persistence engine provides declarative mapping
definitions that describe exactly how objects are assembled out of the component
pieces that come from the relational stores. The engine includes a query generation
component (not shown) that takes an expression defined by the query processor, in
terms of an object query expression, and then combines it with the declarative
mapping. This turns into equivalent query expressions that access the underlying
tables in the database. An update generation component (not shown) looks at change
tracking services, and with the help of mapping metadata, describes how to translate
those changes in the world of objects to changes in the world of tables.
[0054]  Querying/searching File and XML data — As explained above, the CDM
402 stores the unstructured and semi-structured data using the file stream and XML

data types, respectively. The CQL is capable of querying these data types. For file
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402 stores the unstructured and semi-structured data using the file stream
and XML data types, respectively. The CQL is capable of querying these
data types. For file 10 content promoted to structured entities (e.g.,
WinFS file backed items), CQL's relational operators can query these

egyHemt premotedricivirddaiastoed ag.filwintearn pakaeiauesjed9smg
full-text search. The XML content can be queried using XPath or XQuery.
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abtastian a8 doprRbauseigtianakiedialan. StorR eIt faRes R IvilR @ using
O-R map%ggjcomponent. CDP supports both prescriptive mappings
[

(CHBROLIFL YV mapping occurs) and non-prescriptive mappings (type
desmsr hashjenRrdlerinbvappPREIRNgCIIPas]ddaticeniaat Based

database based file storage system implementation today uses

prRESEARHOR PRABRIAGR IO TAbHAYHRARSIPEISS: Hers ik oy idh el Ghd
NeeG BinG U eBoiRHY.e CTEPRINESHEISKIA pFeseh B FRIBME TEDPaistRIBS how

a cache of quer% results (e.%. cursors) and uncommitted updates. This is

cAMRRPHAG QLR A7 BAR: REISH TRIAR STBRRIRGS S RS, GHRNes DR SmscHiexibility in
enpalEyitenapingio Notive tidnaaddissarnestediinrateagddysteravides
various consistency guarantees for data in the explicit cache. T‘%e cache .
TSR O LGS RESC Y5 FERRRHES kR By Bl LR Fpistence

thieaimeweotyeolieatardiptiv@ uerypiigeessor: When querying against
t e, CQL, queri re_mapped to. SOL; however, when going against
DRt CAENBD P Bl D AU a b ALk S Bt orsors)
Daidhageranass ipuidetheThirkyalReeasedsssion cadhsy PORetsOPIANS an
multiple frontends.to handle multiple query languages to be expr sse(f,
RS A SRS REPUTALE 15k T S RB RS ofODP
therelddesivaniagat @nitehiscisabtheapplidgatan ihésewslikingaokhe. TTike cache
querjes then get passed to t rocessor, which is a pipeline, and.then .
oG e A RE LB L8 B R A eCpih the in-
pravides labjbdisrward-only and scrollable cursors. Cursors support
nofifications, multi-level groyping with expand/collapse st dynamic
o o Sy WG e AT BERBF e
emappethensQLhbstvelaiq\whatrgoiogiegaimty plesrshizitces @ C Q. queries are
operationa}. Stiﬁh@ ta-centric Buﬁirﬁﬁﬁ Iogic is distinﬁ]t from Th
appteanenBULRLs (YORRLE Th g AR SReD & NisbthG JhhgProcessor. The
query processor allows multiple frontends to handle multiple query languages to be
expressed, and then mapped to an internal canonical format. This is done in terms of
the domain model and objects of the application it is working on. The queries then
get passed to the processor, which is a pipeline, and then get converted into backend-
specific queries.
[0058]  Cursors: CDP provides both forward-only and scrollable cursors. Cursors
support notifications, multi-level grouping with expand/collapse state, dynamic
sorting and filtering.
[0059] Business Logic Host: CDP provides a runtime environment to host
data-centric logic on types/instances and on operations. Such data-centric business
logic is distinct from application/business process logic, which can be hosted in the
application server. Objects are not just rows in a database. When objects get
materialized in memory, they are actually objects that have behaviors which the

application can invoke. There are extension points in the system that are mainly
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application server. Objects are not just rows in a database. When objects
get materialized in memory, they are actually objects that have behaviors
which the application can invoke. There are extension points in the

system that are mainly 11 events and callbacks that all operate to extend

the,&rlFaad EdNBBeRs Thean opiesis ereand ietobiestsubtine L Rrebiesifocts are
NET _ob{ect_s, etc. CDP allows the caﬁabi_lity to intercept property ort
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are avallable to all CDP clients. These services include rules, change
tr3RRAVIOTRIERRIE DN, eventing, and notifications. Eventing extends
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nstraints declaratively. These constrajnts are executed in the store.
238V S AP 5 1 A A LR DR A R Sk for data
lemgtingracisioReshatefaefault, check, and so on. These constraints are
enfarced by the CDP constraint engine at run time. [0062] Security: CDP
e e i HE MO o o S RS
het [¢gieofsushibenatimniyisiraéoigizeweauiser capsiraies,ceidaratiaely ratadse
assigned a set of access permissions. CDP's security engipe. enforces
RSO 207 PR T Tadlate, INPEA. (b AR 2 eCEb R sAor
centotingrecriig saokiedangtherdoRiohhecaks dEiunocckanrsigepet These
authentication of an operati tem user, authorization. level of entities
o e e

(YRR AP S CPASHALA ANGRE UBH 06 3] Note
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the CDP runtime component 110, since it can operate as a separate_entity . .
RGOS Aot Ay LA PR RbrE TGy SRR v 8L ERc fole i
capsityadats/seafriycess pyronssidisl 200 rsbtoeid, withiteesforees these security
con(li)cl)nen 20@2 .\fvhicﬁ]c %e Fgei gatabage . fg/stem £0964 Tfu<en ACCESS (0
IR L edan e IRt A e PR Ao aDing agees
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diffe{ent tiers. %ote that trlle %os'tionin 2f the rL{Etime c%r\r}]é)onents (So]c q
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[0063] Note that the constraints/security component 112 is illustrated separate
form the CDP runtime component 110, since it can operate as a separate entity
therefrom. Alternatively, and perhaps more efficiently, the constraints/security
component 112 is combined with the store component 202, which can be the database
system.
[0064] Taken together, these features provide a powerful platform for developing
data centric applications and logic which can be flexibly deployed across different
tiers. Note that the positioning of the runtime components (or boxes) in this diagram
does not imply (or necessarily prevent) any specific deployment across
process/machine boundaries. It is a schematic diagram used to show functional
components.
[0065]  One of the key advantages of the CDP architecture is that it provides

flexibility in implementation. This means two things:
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process/machine boundaries. It is a schematic diagram used to show
functional components. [0065] One of the key advantages of the CDP
architecture is that it provides flexibility in implementation. This means
two things: 12 1) Some of the components shown in FIG. 4 are "mobile” in

the sensspifabiay c@ﬂﬁbﬂﬁ@rﬁ@ shidarem Precesaes/fissieSpegiéicalye thet they
Constraints/Security _engine 112 typically lives in the store process 202 of
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[0067] Some of the features of the CDM 402 are discussed below but are not to be
seen as limiting on the subject application. The data model can subsume the
relational data model. In other words, the concepts of tables, rows, queries, and
updates on tables are exposed by the CDM 402. The CDM 402 can define a richer
object abstraction for data than tables and rows. In particular, it enables the modeling
of real world artifacts using concepts such as entities, relationships among entities,
inheritance, containment, and collections of such. In addition, the CDM 402 can
minimize the impedance mismatch between application structures and storage
structures by aligning the programming language type system closely with application
abstractions modeled therein. Moreover, support for application behaviors (e.g.,
methods, functions) and a flexible deployment of behaviors to enable two-tier and

multi-tier applications can be provided. The CDM 402 can also capture persistence
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minimize the impedance mismatch between application structures and
storage structures by aligning the programming language type system
closely with application abstractions modeled therein. Moreover, support
for application behaviors (e.g., methods, functions) and a flexible

degipamentelkpehrigysoiienamierivadien @il b iEo ARl eRdionsof@nent of
be provided. The CDM 402 can also capture persistence 13 semantics
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O THCEA T8 P B SLoLBLLERS ALor LB e SaaliBe by e diary
s@urpGsehetize Netreespate defitySe hemespddy f6 Bloping aldataatdypkthe elements
N ="LOBData"> <P ty N ="0 - Type=r "/
BBy R et/ Rale o e AL e e
Namegé'Eanmecztﬂ'ba’gtp@di'réabgeéﬁdﬂﬂuot)lVectlsthxopmay'ngama#éSapplﬁelrs"
TY&??H&?%%%“%W{EQ I[I:>/s>eudo code illustrates an example of a table set:

<Schema Namespace="MySchemas.MyLOB">

<TableSetType Name="LOBData">

<Property Name="Orders" Type="Table(Order)"/>

<Property Name="Customers" Type="Table(Customer)"/>
<Property Name="Products" Type="Table(Product)"/>

<Property Name="Suppliers" Type="Table(Supplier)"/>

<Property Name="PSLinks" Type="Table(ProductSupplierLink)"/>
</TableSetType>

<TableSet Name="LOB" Type="TableSetType"/>

</Schema>

[0070] An Entity type can have properties and methods associated therewith. For
specifying the types for properties, method parameters and method return values, the
CDM 402 provides several built-in types: 1) Simple types: Int32, string, other CLR
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<Property Name="PSLinks" Type="Table(ProductSupplierLink)"/>
</TableSetType> <TableSet Name="LOB" Type="TableSetType"/>
</Schema> [0070] An Entity type can have properties and methods
associated therewith. For specifying the types for properties, method

PIENREIRIES %@mﬂ@&htﬁﬂﬂyﬁé@&dﬁﬁvé%t toU\ RQRARTRY Elacseeatal types
built-in types: 1) Simple types: Int32, string, other CLR_ 14 value types; 2)
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(disryigperropericanf thesanPeRIQIER BE GRlpeHandgetielife ffPean Inline

(discussed bhelow). Properties of these built in %ypes can be groupe

ed
tob RV RS RIPHNS AL PRy38 RAKR FRATBRISOF OLRTaIEYRgse Below is an

meERers 6ff vhgsddine types. Below is an example of the above:
<InI|neT%Pe Name Address > <Property Name="Linel" Type="String"

NuIIabI% nrdvRe NaglaHRRR Mum="100"/> </ roperty>_<Property
Name= rﬂ%‘%gé&% ,H%]QN Risieatrngs-Null ﬁgt lse”>

Maxiuri gt Uhepsp “<Property Name="City" Type="String"
Nullab _r%ﬁg yg <Len th Maxmmum 50//> </Property>, <Property

Name="32R Bf5Test rf'é\ge&UILaipg I?/Ilﬁlmum ="
Maxmﬁle"ngé WH}B@P’@ Foperty Name= Z|pCode Type="String"

NuIIabI%/Er%qg By <Len th I\(I imums= 'éS@M@ﬁﬁﬁg%@vdPropertw

</InlinéTyBRSIt M k{tﬂ p@an% a?ll>2|ng the built-in
types al 5?8 xample the following pseudo code
demon entg(r <Er]1| pe Name
oy é‘egﬁ@@ L iR e
NullableeeRgHL nimum= aX|mum

</Property>

<Property Name="ZipCode" Type="String" Nullable="false">
<Length Minimum="5" Maximum="5"/>

</Property>

</InlineType>

[0071]  The entity can be constructed by utilizing the built-in types and/or inline
types. For example, the following pseudo code demonstrates the entity:

<EntityType Name="Customer" Key="Customerld">

<Property Name="Customerld" Type="String" Nullable="false">
<Length Minimum="10" Maximum="10"/>

</Property>

<Property Name="Name" Type="String" Nullable="false">
<Length Maximum="200"/>

</Property>

<Property Name="Addresses" Type="Array(Address)">

<Occurs Minumum="1" Maximum="3"/>

</Property>

<NavigationProperty Name="0Orders" Association="0rderCustomer"
FromRole="Customer" ToRole="Orders"/>

</Entity Type>

The entity (except the table set) can be contained within a table based at least in part
because table sets are the top level organizational unit and a table set is composed of
tables. Within a table scope, each entity can have a unique key value. At store-wide
scope, each entity can have a unique identity — its key value concatenated with its

table’s identity, recursively. The entity can be the smallest unit in the CDM 402
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<Length Minimum="10" Maximum="10"/> </Property> <Property
Name="Name" Type="String" Nullable="false"> <Length
Maximum="200"/> </Property> <Property Name="Addresses"
Type="Array(Address)"> <Occurs Minumum="1" Maximum="3"/>

<tererRaERaD | hiakigatinGt RRAtHY NEmestortesperations can target the entity,
Association="OrderCustomer" FromRole="Customer" ToRole="Orders"/>

<MEMRTBIT PR QPEFARODS £8 (RS AP R LN LRH) R RS BIS e S10r5iBARI iR, delete,
takigRRSBECRUIL asitiIdatE. bEsSakmEAD IR seitace dhe ieRdeNeh the context of

organizational unit and a table set is composed of tables. Within a table
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table's identity, recursively. The entity can be the smallest unit in the CDM
46?”?8%%%@?6@'&!&9@ Biyektly:dRey Sy aRityP e BTE &8GR S Ersats L ean
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persist, store, move, copy, delete, rename, backup, restore, etc. The
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associations and compositions. The following example can be illustrated to

understand the capabilities of associations and compositions:

1.<EntityType Name="0Order" Key="Orderld">

2. <Property Name="Orderld" Type="String" Nullable="false">

3. <Length Minimum="10" Maximum="10"/>

4. </Property>

5. <Property Name="Date" Type="DateTime" Nullable="false"/>

6. <Property Name="Customer" Type="Ref(Customer)"

7 Association="0rderCustomer"/>

8. <Property Name="Lines" Type="Table(OrderLine)"

9 Composition="0rderOrderLine"/>

10. <Property Name="ShippingAddress" Type="Address"
Nullable="false"/>

11. </EntityType>

12. <Association Name="0rderCustomer”>

13.  <End Role="OrderRole” Type="0Order” Multiplicity="*"

14. Table="SalesData.Customers”/>

15.  <End Role="CustomerRole” Type="Customer” Multiplicity="1" />

16.  <Reference FromRole="OrderRole” ToRole="CustomerRole”
Property="Customer” />

17. </Association>
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way. Yet, the CDM 402 supports explicit conceptual modeling of
relationships using associations and compositions. The following example
can be illustrated to understand the capabilities of associations and
compositions: 1.<EntityType Name="Order" Key="Orderld"> 2. <Property
NamezieetestelpJrpeT (Rifies" drdbpblesiialze> 3. <Length
Minimurm="108 YkaERER5 130 ride Y sepeniiS PrRSOREEL ines/>
NamezDate! hiRpErPRieFn I buliablesfalsesfded.ireToperty
Name="Customer" Type="ReJ{(HtiptRieL)}160"/>
Associgliogre§xrgesfagatomer'/> 8. <Property Name="Lines"
Type="Table(OrderLine)" 9. Composition="OrderOrderLine"/> 10.

<Property Name="ShippingAddress" Type="Address" Nullable="false"/>
1£QQ§/)§|ntity ﬁ@%@é&é&é‘iﬂfﬁsﬁlﬁ BEL B RASTCEISHpRRIRS pgtvgen entities.

Rilere QudesRRatenplyperorddes rdliplick\astondet.via an association. In the code
Table:"SEIesD ta.Customers"/> 15. <End Role="CustomerRole"
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17. </Assocjation> 16 18. <Composition Name="OrderQOrderLine"> 19.
<BefiDRRER RS, 1245 5oV BRLIS ey siameE A55qgition g from Order to
<Chidimed MaerDideddreysTypefoiRedarCungd mtuiimligiptiit} 201 >0 lline 14),
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property relates to Contact.Name via the equality condition). Association entities
allow the modeling of relationships where the relationship itself carries some data
(e.g., the employment relationship between a company and a person might carry
properties like the employment period or the rank and title of the person within the
company).
[0076]  Compositions can represent parent-child relationships and/or containment
relationships. Consider Orders and OrderLines (e.g., Order is the sum total of what
you put in the shopping cart at a website; OrderLine is each individual item in the cart
—a book, a DVD, etc.). Each OrderLine makes sense only within the context of an
Order. The OrderLine may not independently exist outside of the containing Order.
In other words, an OrderLine is contained within an Order, and its lifetime is
determined by the lifetime of the Order.
[0077]  The above depicted relationships can be modeled using Compositions.
Line 8 shows an example of a composition. Lines property and the OrderOrderLines
composition (lines 18-22) express that an order controls its lines and that lines depend
on the order that houses them. It is to be appreciated that the order is the parent and
lines are the children. The main difference between compositions and inline types is

that compositions involve entities. In other words, it will be possible for an
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there can be multiple Orders (Multiplicity="*" on line 13). The type of
association depicted above can be called a reference association. [0075]
CDM 402 defines two other types of associations: Value Associations and
Association by Association Entities. Value associations allow expression
olOrgtafinRsivipe wia RRYePHIREETraftd Usheiadslentityineigirnesi®ide in the
Document.Author property relates to Contact.Name via the equality
cGRANFRRRR o ciation entities allow the modeling of relationships where
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' . 28. <EntityType Name="Cust " Key="Cust ld"> 29.
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mappings: 1) prescriptive O-R mappings; and 2) non-prescriptive O-R mappings.

Prescriptive O-R mappings are the mapping between CDP types, wherein their
relational representation can be hard coded into CDP. The type designer has little
and/or no flexibility in choosing the layout of the underlying tables. An example of
this can be a database-based file storage system. Non-prescriptive O-R mappings are
where the developer has varying degrees of flexibility to choose how the CLR classes
map to the underlying storage structures. There are two sub-cases that can be
considered. 1) Exposure of an existing relational schema as objects. The type
designer uses a high-level specification language to design CDM types, tools to
generate classes based on them, and the flexibility to specify how the types map to
tables. This scenario arises when CDP applications are deployed side-by-side (in the
sense of using the substantially similar data) with existing relational applications. For
example, a car company’s IT department can have an LOB application, wherein it

wants to write a CDP application which goes against the same data (probably as part
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FromRole="Customer" ToRole="Orders"/> 30. </EntityType [0079] The
persistence engine 408 can include object-relational mappings. In other
words, the modeling, access, and query abstractions provided by the CDP
is object based. The primary storage technology utilized by the CDP is

redptQnal-Bpseeh (RigratRRbtRESY)). THE: B! siRiGinea R @A 88tHligeDB
object-relational mappin&s (also referred to as "O-R mappings"), wherein

trRPPICHIB A0 KifgIRY AdePanplicaliam e RgeiagkagRasE g data. 2)
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(pronounced ay-pig), which generates partial CLR classes corresponding to
these types and relationships. The APIG-generated classes are available as
assemblies to application programmers and can be referenced by their
application programs with the C# using clause. The classes generated by
APIG are, in a sense, canonical classes; they can be a direct representation of
the CDM types within an application program. In one example, application
classes can be constrained in their definition — such as, for instance, when the
application is using classes from a pre-written class library (graphics package,
math package, etc.). The application can use the object persistence framework
of CDP to durably persist and query for instances of these classes in the store.
Such objects can be referred to as Plain Old CLR Objects, or POCO. CDP
supports POCO scenarios as well.
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enable type designers to author CDM types and constraints thereof,
generate CLR classes from these types, and add behavior to the types);
2) API (e.g., classes and methods for writing CDP applications); and 3)
query (e.g., language for querying CDM objects such as entity instances.
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[0084] CDM 402 can also define a query language, the CQL. CQL is designed to
allow rich queries against the object structures that the programmer works with. The
following are three identified techniques utilized for the basis of the CQL formalism:
1. OPath: The OPath language has its roots in SQL and XPath and was designed
to be a CLR-object version of XPath. The design builds on the XPath concept
of path expressions to expose a method of dereferencing properties of objects
in sequence. The design is based on one simple principle: developers expect
to see collections of objects as the primary “structural” construct in an object
oriented API. OPath can be the POR query formalism for a database-based
file storage system.
2. Object SQL: This approach extends the SQL query language to manipulate
graphs and collections of CDM objects. Windows Query Language (WinQL),
a variation of SQL designed to query and manipulate graphs of CLR objects,
is a candidate design for the extensions needed in SQL.
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[0083] The programming surface can further include a CDP API, wherein
programming surface applications can be written against. The CDP API
can have three subparts: 1. Generic CDP data access. This is the portion
of the API that exposes stores, sessions, transactions (e.g.,

Storage CABeib e TPSBINISE T ks s a HOATRSSAERBRNSs AR typed,
services (e.g., SaveChan%es). 2. CDM data classes. This is the set of
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Often, these classes are automatically generated by APIG; however, in the
POCO case, the developer can explicitly specify a mapping between CLR
classes and types in the schema space. The application space can also contain
relationship classes in addition to classes for entity and inline types.
3. Storage Space: The persistence format of the type in the underlying store. If
the store is a relational store, then these types are tables/UDT/core SQL types.
The O-R mapping component of CDP supports a mapping schema that allows
types in the schema space to be mapped to the types in the storage space (e.g.,
the Purchase Order entity type could be mapped to the PurchaseOrder table in
SQL Server).
[0087] The CDP query language targets the application space. This makes sense
because a developer wants to query using the substantially similar abstractions that
they use for other operations (e.g., objects and collections). However, the semantics

of CQL are described using CDM abstractions (the schema space).
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underlying DML operations in SQL. [0086] A relationship between CDM
types and the programming surface is described below. The concept of a
"type" in CDM 402 can be viewed at three different levels: 1. Schema
Space: The description of the type in a CDM schema. These are abstract
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controlling access to entities in the CDP. The security model for the CDP must
satisfy at least the following scenarios:

Authentication: The security model can support authenticating operating
system users. This includes users in a domain, workgroup or a disconnected client
machine. It can also include support for both NTLM and Kerberos based
authentication.

Authorization: The CDP security model can support authorization of security
at least at the entity level. It must also allow managing separate permissions for read
and update of the entity. At the minimum, the constraint/security 112 provides for a
“property” and/or a set of properties of an entity to be deemed as the security
identifier of an entity. The access rights of an entity are determined by a function
associated with the table which takes the security identifier as a parameter. The CDP
should also allow separately provisioning the users who can change the security

identifier from the users who can change the rest of the entity. It is to be appreciated
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constraints, occurs, unique, and check; and 3) property constraints, etc.
[0089] These constraints can be enforced by the CDP constraint engine at
run time. Note that the very act of conforming to the CDM 402 implies a
set of constraints when seen from the level of the underlying relational

iR thoC resan i fp ivh 4R gEnErgISr Biabasde Al yHIaS Aseilb@ < @ifferent
within the scope of its containing table.” This translates to a unique key
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which takes the security identifier as a parameter. The CDP should also

aft %es(gﬁ%rately provisioning the users who can change the security
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a éjsiggcr}aﬂyc\(?vﬂ]e%suig gtees?f isg%ri]r?g(:': \é\{tr:l.ear}e aeesnsiR{B iesxccount) means that any data
platform should provide a cursoring model.
[0093] CDP provides both forward-only and scrollable cursors. In addition to the
basic functionality of browsing and scrolling, CDP cursors provide the following
features: 1) exogenous notifications and maintenance; 2) multi-level grouping with
expand/collapse state; and 3) dynamic sorting and filtering (e.g., “post-processing”).
It is to be appreciated and understood that cursors may not be a different mechanism
to specify a result set; result sets are specified by queries, and cursors are over these
queries.
[0094]  The CDP can also include the business logic hosting 416. When multiple
applications are manipulating substantially similar data, a key requirement is to ensure
that the data remains trustworthy — that is, guaranteeing that data conforms to the

various validation rules, business rules, and any other system of checks and balances
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created and goes away when the session is terminated. The CDP session
is encapsulated within the StorageContext object. An application can
instantiate multiple instances of StorageContext, thereby initiating
multiple sessions and hence multiple session caches. The CDP can also
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[0096]  The business logic hosting 416 can employ an event handler. The CDP

API raises several events on data change operations. BL authors can hook into these
events via handler code. For example, consider an order management application.
When a new order comes in, the application needs to ensure that the value of the order
is less than the credit limit authorized for the customer. This logic can be part of
event handler code which is run before the order is inserted into the store.

[0097] Broadly speaking, there can be the following types of events: 1) validation
(e.g., these events provide an opportunity for the interested party to inspect the
proposed value and validate it); 2) pre-save (e.g., this event is raised just before
saving changes to the store and can be substantially similar in intent and behavior to
the “BEFORE” trigger in an SQL Server); and 3) post-save (e.g., this event is raised
after saving changes to the store and can be substantially similar in intent and
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telephone number field no longer represents a telephone number. In other
words, it cannot be "trusted" to be a telephone number. The usual way to
prevent this is to create a trust boundary: some body of declarative
rules/validation code/etc. (e.g., commonly referred to as business logic)
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application to "approve" such changfe. Then, it can save these changes to
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(e.g., when a new customer is inserted, email should be sent to the
et PAdaRpartment to ensure credit-worthiness). [0095] CDP
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events: 1) validation (e.g., these events provide.an oppqrtunity for the
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(engil thissagentidffarsaticlusdibpforgarsaving bbangasdothegtereramhicrn Each
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DB RS R R b e g
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CDP is on the client tier.
[00100] Static service methods are BL written and deployed on the mid tier and
remoted to the client tier. In other words, BL runs as a web service on the mid-tier.
For example, consider a Calendar Management Service which provides services such
as CreateAppointment(), GetFreeBusy(), etc. These services (*“static service
methods”) are implemented using CDP and the web service is deployed on the mid-
tier. The client tier has a web service proxy which is used by the application to
invoke these services using a channel (discussed infra). This kind of BL can run on
the mid-tier, and be within the trust boundary.
[00101] Itisto be appreciated that the componentized architecture makes it possible
for CDP to remain store agnostic to a certain extent. CDP features such as object

cache, cursors, sessions, transactions, etc. utilize CDP level abstractions. Mapping to
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[0098] Moreover, the business logic hosting 416 can invoke static/instance
methods. The classes auto-generated for CDM types are partial classes.
A type designer can complete these partial classes by adding additional
methods on them, typically to implement logic that makes sense to a

PRFHEIIATYRR) SfoRaSRtBEDAREBN ARSI BRIcM IPEAVIRGRXPINGISN persistence

person GetOnlineStatus0, where person is an_ instance of the Person

ty}9¥CTe Y1 EMA I BY iR RERPERS U &r DR ARR b RIe e nigd o difsrent stores.
S REMaitfddsansdiars ete. daiFoveitaiure. Vi kinsbampBheaNof the CDP.

enforceable; for instance, it is u%yo the application to call IsValidAddress()
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[0099 Brngable behaviors are a coding pattern that allows type designers
tdEachibe pRHGMANSRRES R third-party extensions. The classic example is

the type for an e- mail message. Different e-mail programs may be

running o n mac ine. Each program wants to use the common
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proxy ic S&g YRk pplrcatron to invoke these services using a
chann (d cussed infra). This kind of BL can run on the mid-tier, and be
within the tfust boundary. [00101] It is to be appreciated that the
componentrzed archrtecture makes it possible for CDP to remain store

R S e e R SRR ARt i
thaejhmtergnmg)kmrag pambstrmrctmes&rtglaesﬁ{ﬂadeﬁm meb('pel@errfap piagnpled
T B R ST B e D gl
withimtBedeaDatasobjatipoheht & afdhieddiyRhe application 500. The OrderData class
can represent a table set type that is described in a CDM schema. The OrderData
object creates a StorageContext object configured as necessary to interact with the
store 202. The StorageContext’s initialization code can be part of the runtime session
and transactions component 404, which opens a connection to the store 202, and does
the work necessary to initiate a session and create a transaction context. A security
context is established in the constraints/security component 112. Finally, an instance
of the StorageContext is returned by the API 108 to the application 500. In the 2-tier
case, getting StorageContext results in a connection to the store 202. It is to be
appreciated that a connection in a 3-tier deployment can be slightly different.
[00105] Line 5: Query. The right side of the expression in line 5 is an OPath query.

The Persistence and Query Engine 408 exposes a rudimentary interface with methods
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It is instructive to examine the interaction of various components in
response to method calls by an application 500 (similar to applications
206 and application 400) using the following example. 1.void AddToCart
(String customerld, String productld) 2.{ 3. using (OrderData od = new

Ofé’ﬁ!ﬂ@%@bjéctﬁ Eas%BQmF&f@Qngéﬂ' =The CDM Implementation in the CDM
od.ShoppingCarts.Searcher.Filter(
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od. Products Searcher Filter( 10. "Productld={0}", productld).GetFirstO;
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StorageContext.SaveChanges() is part of the business logic hosting component 416.
This involves the following steps. First, pre-save logic is run. Then, the validation
code is run, followed by post-save processes. The validation code is hooked into an
event defined by the CDP API 108. Note that in another implementation, the
validation code can be hooked to the setter for the object. Next, pre-save code is run.
This code is hooked into an event defined by the CDP API 108. Write changes to the
store. First, the hosting component 416 works with the object cache 414 to get a
change vector which contains all changes made within this storage context. The
persistence engine 408 exposes an interface called IPersist, which is a rudimentary
interface with methods such as Write(<changeVector>), etc. The hosting component
416 gets an IPersist from the persistence engine 408 and calls IPersist.Write() with
the change vector. The persistence engine 408 maps the write request into the
appropriate SQL update (either the actual UPDATE statement or a stored procedure
call) and uses this to write the changes to the store 202. During this process, the
constraints/security component 112 ensures that appropriate security enforcement is
done. Italso runs any constraint logic. Finally, post-save code is run. This code is
hooked into an event defined by the CDP API 108.
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to retrieve objects based on a CDM query. The CDM Implementation in

the CDM 402 calls a method with the specified OPath. The persistence
and query engine 408 maps the query into SQL and sends it across the
wire as a TDS payload. The constraint/security component 112 ensures
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the data that theﬁ/ are allowed to see, The store executes the query and
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2. Vertical Platforms: A separate layer on top of CDP with its own APIs,
abstractions, and data model. It hides the CDP and exposes an entirely
different programming model to the applications. For example, an application
utilized in conjunction with email can use CDP, but expose Email Object
Model for its users.

3. “Regular” Applications: Just a CDP application meant to accomplish a
specific set of tasks. It does not specialize any CDP type, or expose a
programming model, or use any framework or a vertical platform.

[00112] Vertical Platforms and “Regular” Applications are just code; they can use

CDP any way they want without passion or prejudice. Frameworks are a little
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27 [00109] Note that running of business logic may result in changes to

the objects in the cache 414. These changes are persisted in the store

202 by a call to myStorageContext.SaveChangesO, which ensures that
the business logic 416 is not bypassed. Multiple ISVs (Independent
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The CDPISUEatEB R AR eSS IgNE ! teNBY BRI bR b fese

specializggeseficatipmmainpersyed B§ Bagfydata, LOB data, etc. CDM
provides a domain agnostic data model which is rich enough to egjpress

domain JPEHENRLE PRAYART 188 ARHHES P GPAEHARTSRREXIRMING S Gl dyiees

enough taierusahie AERDSSHEIfRRENtsTRNTIRITS Darionsthd) Miraduceasiigints
based on CDE/I and henﬁ%are_ava'lable acros&ﬁaflicaﬁions of all o
domaindé P EPHSSHAI DR NG aR SVcag A% APAGANERiRLdeyptions.

can I@ divigesivotis thediieying: éxess ¢ hshesivi gusrynangukgs: Aven if they do,
framework uses extensibility mechanisms_provided by the CDP in order

to custoﬁ’ii‘i@gblﬂ f’(ﬂgg'ﬁﬂ CG%'B%}F@Q;HT &L’Qérmework adds value to

CDP avitRiyrpevenksiadizatipos astcbroshidianadt snvicrgyritomeemdbe; even if
programming, model exposed ta the lication, is,t DP. programming
oden TR T DO ARGHIOG R MRS SEC oS hootantext
Storag)e SeancherianidhieQtitidrdhtpaseteased iitesstarapeosyistelDP. These
can be an example of a framework on t f CDP which is customized for
o e NALATES, D% LFARET PR SR QUAESR Ry s S D ety e
with its ahssPaad afesticattions, and data model. It hides the CDP and
exposes

irely diff [ del to th licgtions. F
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etc.), a collab framework 608 (such as WSS), and a business framework 610 (BF)

(e.g., a LOB framework). The data belonging to each framework is shown in the
same pattern as the framework box. For example, the UAF 604 has data a contact 618
and an item 620; the collab framework 608 has data doc library 622; and the BF 610
has data an order 624. Notice that all these types are ultimate-supertyped to Entity
626.

[00114] FIG. 6 also illustrates three (3) applications in the application layer: a
contact management application 612, a collab application 614 (such as an email
application), and a customer relationship management (CRM) application 616. The
contact mgmt application 612 works entirely with data from the UAF 604; the CRM
application 616 works with data from both the UAF 604 and the BF 610; and the
collab application 614 works with data from all three frameworks (e.g., UAF 604,
collab framework 608, and the BF 610).
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CDP any way they want without passion or prejudice. Frameworks are a
little 28 different; since they add value to CDP without hiding it from the
application, they can adhere to the following rules: 1. The framework data
model is identical to the CDM, or is a simple, well documented

speciakatipnnftneusiiatds i soayrdelinganayy-baes fbkibeee sHesn tenario

ultimate-supertyped by Entity. 2. The framework may define additional
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CDM methodology for constraint definitions. 3. Framewaorks usually do not
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Eggggot?é]gdl(fgezf Etggli\a a%{?’lléct tall Qt(%é e r(ﬁa\sv'ltt}g 8}\%]‘583 t\"/ivll)t&gr%ples: the
contents of an email mailbox is opaque to all other applications except the email
application; a CRM application has an elaborate set of schemas which it overlays on
top of tables to create abstractions such as Customer, Case, and so on — thus making
the notion of a “Customer” opaque to all other applications (e.g., unless the
applications know the schema used by the CRM application).
[00118] Clearly, there is data in the email application which is conceptually similar
to the data stored by a CRM application — an example is Contact information. As far
as the user is concerned, a Contact is a Contact is a Contact; from this perspective, it
is difficult to understand why the same Contact information is stored twice, once in
the CRM and once in the email mailbox. The issues here is not just redundant
storage, but all the anomalies that this implies — making updates happen in both
places, reconciling deletes, and ensuring inserts in both places, and so on. Consider
what happens when both the email application and CRM application are built on the

CDP store 702. Using the CDM, the Contact type can be derived from the Entity type
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collab framework 608, and the BF 610). 29 [00115] FIG. 7 illustrates a
common database-based file storage system scenario allowing multiple
applications to share data. In other words, FIG. 7 illustrates multiple
applications utilizing a single framework. A CDP component and store
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Capydidetions in FIG. 7 can be executed and/or run in the middle tier (e.g., a collab
application).
[00121] FIG. 8 illustrates a single application utilizing multiple frameworks in
accordance with the CDP and associated architecture. The CDP and store 702 can
provide a single data platform for an operating system which is leveraged by all
applications. A CRM application 802 which can be primarily written over a LOB
framework 804, can utilize contact data 806 associated with a UAF framework 808.
It is to be appreciated that the CRM application 802 typically utilizes data associated
therewith such as, but not limited to, an order details 814, and a purchase order 816.
The CRM application 802 can utilize CDP level abstractions when utilize the UAF
data (e.g., the contact data 806, an item 810, an entity 812, etc.). In other words, the
CRM application 802 need not utilize UAF framework 808 methods. Furthermore, it
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what happens when both the email application and CRM application are
built on the CDP store 702. Using the CDM, the Contact type can be
derived from the Entity type 30 and its structure becomes transparent to
both the email application and the CRM application. Thus, as long as the

o taieligRiienated Hel Qﬁd@\%té@b@ﬁé@tf@@RDOIPQppW@dIﬁf@@QQBHQ@H@I@%n any
can use each others' data without being aware of each others' existence.

BHBGuse CDP offers a common guery model, the CRM application (for
eXempls) CAIGH9aNEafes fHa T DRShAFHGrabes v Rh Wilelings sppREttaley

instance of Contact' belor&?s to it or not. [00119] The combination of rich

LS WA AR R FASHRTEHE RERROPRYKh |G ACBYE B fAmevors,

epabies fmatneRI0a/ I eI Feanaiofkiove\ing aBFRENeIRBK 910 on top of a
muItrBIe applications and frameworks. It is to be a%ecrated that the term

ekt an e 8 Y P EARHACHT fangean WHIZRiALO TRINFEaD fAgeadevel
state € DRhe/ElRR degariiesS 1 piftich lapplissiiac siarageinantippidaiebn 912, a
frame ork. was utilized to store it. [00 partrcular FIG.. 7 illustrates
cGRIIRRRT YRR ARRlIcat |8r\/\ﬂ4érea'ﬁqtﬂtm\/|aﬁdﬁ aonS SR &R0 it ge\,@ﬁagwg,matlon
thig @Mam@mkcré\rép@wee@d@rm@dgmmm e Gbe G2 ewitstate
7Qf at?rn udeaset of UAF es relat %W?ﬁe‘f frame ork 704. Theh
Yet! 988@%8??&%68% }Q’r'rt% t BhAtRE &F‘S‘HH rks to share
ingitleyiam eaadré @@ g8a document 710, and a contact 712. It is to be
f prec e Item 706 can be derived fr entit
(i esiich e L AR S b e M O
tr@plkﬁtfﬁamawmlm Vil dauchTae, MWWmagdﬁermmmtj)ﬂeat@perwnd utilize
6, arich evite client 718 ctM 7 tis to iate
ety e S s T R e
apmmtwpyCdaﬁ’tabt/G‘emchdi‘e@g(bnstandmemmataétthmmwmurérpplmatron
uted a run in th middle
AR e A O T e DR A T
fratorgetanioxiasonratesearshidr thadlTIMP alath ateseiate d. atteh tedtavec | Idseand
CDP an tor 702 %&E% vide a single data platform for an operating

sﬁ‘é?&ﬁ% nge% y all applications. A CRM application 802
wfoobh2z3n Her@mﬂablapwmmmm@en&drﬂﬁliﬁa@@W@mqu@ry foarCotitegs 918, any

PR e AR R SRR s el appon
theréweid S1ot k@ g existande dfttheao A dd4deizits 60483 Radtpdorhase
ohduen%%% can be done purely at the CDP level without utilizing any special code
written by the other frameworks. It utilizes operations specific to collab framework
908 to manipulate the doc lib 922 such as AddDocumentToDocLib(<document>,
<docLib>), etc. The collab application 914 can further utilize the CDP level classes
such as StorageContext, StorageSearcher, Contact, Order, DocLibrary, and
associated setters and getters.

[00125] The CRM application 916 utilizes CQL to query for all orders by a given
contact. It is to be appreciated that the CRM application 916 can do this query
without any knowledge that the contact was actually created utilizing UAF 904. It
manipulates Orders utilizing methods and services provided by the BF 910 (e.g.,
FindShipStatus(<order>)). It can further utilize CDP level classes such as

StorageContext, StorageSearcher, Contact, Order, and associated setters and getters.
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The CRM application 802 can utilize CDP level abstractions when utilize
the UAF data (e.g., the contact data 806, an item 810, an entity 812, etc.).
In other words, the CRM application 802 need not utilize UAF framework
808 methods. Furthermore, it 31 is to be appreciated and understood that
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appreciated that the constraints/security 1008 can be hosted in the store process while
the rest of the CDP components can be in the client process. This is a prime example
of how the CDP components can be considered to be mobile.
[00129] FIG. 11 illustrates a two-tier deployment with shared data in accordance
with one aspect of the subject innovation. A first configuration, discussed below, is
when multiple applications share the same data. This is not to say that the
applications have to share the data; rather, it is saying that any application’s data is
available to other applications. Note also that the availability of data is in the context
of applications, not users — thus, this is distinct from the notion of user credentials.
The constraint/security module of CDP runtime can handle this regardless of the
application.
[00130] An application can interact with an APl and a CDP runtime, wherein

various applications can exist with each respective component such that each
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manipulates Orders utilizing methods and services provided by the BF
910 (e.g., FindShipStatus(<order>)). It can further utilize CDP level
classes such as StorageContext, StorageSearcher, Contact, Order, and
associated setters and getters. 32 [00126] When sharing with non-CDP
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diihEPfom the notion of user credentials.
[00133] In a 2-tier deployment, the CDP has limited support for this configuration.

There is no reasonable support for application level security in the SQL Server store;
consequently, a piece of data may not be marked as private to a given application in
the strict sense of preventing data access. However, this situation can be partially
supported in the following ways:
e The application uses its own types, and puts its types in a separate namespace
and creates private assemblies for the data classes resulting from those types.
Since all CDP level access to the instance data belonging to this schema is
through these assemblies, other applications will not have access to the

corresponding classes.
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The constraint/security module of CDP runtime can handle this regardless
of the application. [00130] An application can interact with an APl and a
CDP runtime, wherein various applications can exist with each respective
component such that each 33 application, API, and CDP runtime can
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fr(r)nrgc r=(r?eS/(TE‘)rtgge(:’;‘g'boundary 1204 with an application that interacts with an APl and a
CDP runtime. For the sake of brevity, only two applications are illustrated, but it is to
be appreciated that any number of applications can access shared data 1210 and/or
access respective private data (e.g., application 1, private data 1210; and application
2, private data 1212) within a store 1206 within its own machine/process boundary
1208.

[00136] FIG. 13 illustrates a third configuration of interest such that another
application accesses the store directly. In other words, there is a two-tier deployment
with a direct store access. An Application 2 within a machine/process boundary 1302
can access the SQL store 1306 directly, perhaps through ADO.NET, for example, or
another data access API. For example, large IT (Information Technology) shops

which have existing SQL applications are unlikely to eliminate it and move en masse
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Since all CDP level access to the instance data belonging to this schema
is through these assemblies, other applications will not have access to
the corresponding classes. 34 The application creates its own private
CDP store (e.g., a set of entities in CDP over which a StorageContext can
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illustrated, but it is to be appreciated that any number of applications can
access shared data 1210 and/or access respective private data (e.g.,
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own logic to enforce constraints, etc. so that the right thing happens.
[00139] FIG. 14 and FIG. 15 illustrate a three-tier deployment configuration of the
CDP components. The various CDP components can be deployed in a 3-tier
configuration. In this configuration, CDP runtime 1402 is present on both the client
tier and the middle tiers (shown in FIG. 15). The application sits on the client tier and
a store 1404 sits on the server tier (illustrated in FIG. 15). Application logic can relate
to two claimants in FIGs 14 and 15: the first is a client 1406. The second are a web
service proxy 1408, a web service 1410 (seen in FIG. 15), and the business logic
hosting 1412 (seen in FIG. 15) (e.g., validation, pre-save logic, and post-save logic).
While the client 1406 is an application and hence, the logic contained within it can be
legitimately called as “Application Logic”, this is not what is referred to. Rather, the
reference is to the logic contained within the web service proxy 1408, the web service
1410, and the business logic hosting 1412. This is code written by the ISV and meant
to be deployed on the middle tier; thus, in a very real sense, this is a mid-tier
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can access the SQL store 1306 directly, perhaps through ADO.NET, for
example, or another data access API. For example, large IT (Information
Technology) shops which have existing SQL applications are unlikely to
eliminate it and move en masse 35 to a CDP-based application. Rather,
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an applicdiszoraredtbe nuaethédiegissednmdagd within it can be
[00141] In particular, FIG. 14 and FIG. 15 illustrate the application logic running on
the middle-tier (e.g., a Web service). The primary scenario for mid-tier deployment is
the case where application logic runs exclusively in the middle tier; the client 1406
invokes this logic through a web service mechanism (e.g., the web service proxy 1408
and web service 1410). It is to be appreciated that the security engine on the server
tier can be hosted in the middle tier CDP process. In a 2-tier deployment, the CDP
calls are processed by the CDP runtime 1402 within the client process; the runtime
contacts the server when necessary. In a 3-tier deployment, some CDP calls are
processed locally (via client tier) and some are processed remotely (via middle tier).
Moreover, still others can be processed in both places. A 3-tier deployment defines a
methodology for remoting the appropriate calls.
[00142] A remoting agent 1414 on the client tier that is a component that can use an

channel (e.g., Indigo) to package and send requests to the CDP on the middle tier (this
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legitimately called as "Application Logic", this is not what is referred to.
Rather, the reference is to the logic contained within the web service

proxy 1408, the web service 1410, and the business logic hosting 1412.
This is code written by the ISV and meant to be deployed on the middle
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thiscaesparimhdhensiilis séincd puisy Iesides it theapidiR dies@ngds- such as
exposed to the client as remoted static methods. This is discussed in . )
- rbj{gct given

deRXTHIFR Sl BB P-S&GiEe cARYEfotifEEDP RET cals'dich

Fm@rf]kw:, Fiedheesot 5@/.3%&@99&@ AiEhIABISO AhGaraiighe, r?@smu@é@éﬂwns can
via the rematin ent and remoting service components, This

Y, A T s ST ATR B RSP BB O L e Gl Rl etaBlsd e
exaseptes dhahciesdilee ioewpiaissuarkerdsbxmpheib sliaptvigotedThese basic
remoting: CDP API dﬁ%ﬁgapro rammi g85%ttern whereb

the . . . .
aPReAdg RIRATS QL HER Tt JHerkses At 'f]%ﬁ'&wa provided
happatigh thifapsaiiaseanetidtietisistatadrrdievaintbeactaatuevedisdatsed
is cached on the client tier. This pzit erndis usual(\lil referrefé\i% as tqlﬁ q
" UREhnE YSRGS RO IS AFELE AN AN RN N iR 0 Aqeetier afips en
FIairtS diustnmidi dbelappikd a0l oenlogichreinrithg dyoftiremisidiadiED (erg ingerfaces.
Web service). The primar enario for mid-tier depl ntis the case
Wit iR e S R R
intreesethailagit iththe fbilawiel serdcthegaainad ssedagoubrg feelosepeacte on,

r 1408 and.web service 1410). ltisto b reciated that
Dbl S RbIS e SL e L eBRORGRIaT S AR et the
pmmmgm@ﬂ-ﬁepdml@ﬂmiﬂuwmée ar&lést;atbepmnessgddnyicbamwvith
A B T B SR RS vor
bulk-oriented and not chatty.
[00144] The following pseudo code example can be depicted to examine
data/control flow across the various modules shown in FIG. 14 and FIG. 15, in
response to method calls. It is to be appreciated and understood that the following is

an example and the subject architecture is not so limited.

1. WinFSData wd =

new WinFSData(@"\\CorpSvr01\SharedSchedule\AnilNori"))
2. ScheduleEntry s = wd.ltems.FilterByType<ScheduleEntry>().Filter(
"StartTime > @0", new DateTime(xxxx, 10, 29, 9, 0, 0)).GetFirst();
3.s.DisplayName = s.DisplayName + "[important, please come!]";
4. ScheduleService ss = new ScheduleService(wd);

/* public bool CreateAppointment(ScheduleEntry appointment,

* string path)*/
5. if (ss.CreateAppointment(s, @"\\CorpSvr01\SharedSchedule\PCelis"))
6.{
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processed locally (via client tier) and some are processed remotely (via
middle tier). Moreover, still others can be processed in both places. A
3-tier deployment defines a methodology for remoting the appropriate
calls. [00142] A remoting agent 1414 on the client tier that is a component

that can usemdl€panrelite@adpeisda: eacitage)and send requests to
the C¥Pyon the middle tier (this 37 is the actual act of a remote procedure

call). On the mid-tier sits a remoting service 1416 (seen in FIG. 15) which,
appropriately enough, services these requests. This pattern is part of
W[‘%ﬁ@

dort ORI RHBRR HeARPY AR depid e APerRebealfdaidiendnil Nori
chararieofiisn Qb HRanis toajcthasifiiral bats JormrunEatRyEAERAM. This is
other by ex hanﬁinéq messages. CDP can u ilize the Indigo infrastructure
fdPHﬁ&seB[‘fFEB% g HNOBIRTy YUHARAS S OXRaSEAVed B &ALy (.9,
oBentedIsEmtIgES p@uehtgébﬁmemm ﬁhiﬁﬁé'br'm" Tén'i@@’rﬁiﬁ'th'él}iyéﬂ@",
"create”, "save", "get an ect given the key", "get the root key." In
SOmReh oEs e SeRA BBty o AR e VPR A Rl e
S;}&Ni} émgsia@ﬁ.tl/ér@y mﬁtm&mma?.cliemeﬁqnv?mwg@ Cﬁf@eﬂpt?ﬁmmﬁ’eﬁﬂ
the mid-tier is expressed in terms of these simple verbs, These basi
DRG0 OB S B oHES eI bip P Die080 [iEhgcheduleEntry
fapildipsdpoavidiedsiwrdodigendarfaThithese agthentReusisitenstl@aeRrey points in
interfaceggtélat were discussed supra. Thus, the remoting agent 1414 and

rearﬁéﬂ% QYeRek 16 together act as end points on an Indigo channel to

remote thehendibadsef tiveisist anP IQpemneiniefiesetor Biidderiies. The queries
appreciated and un(ilers ood taat the methods in IQuery and IPersist are

"coarse-&rgiﬁé%?um 08 8RN ﬂ%rense: they can be used to query for, or
operage Orhe guargecseltohrjedis.dienekanDe: sessipoaehtn the

S 0 method, the | ti t 1414 i Persist, Writ
R AB e e 2R 2 Bl e LBl P s SBJALon. etc. -
Thussunterficasiddiedenbineheiest sardiosidadiehijel Bres Bulkrositniedgne This

t chatty. [00144] The followi d d be depi to. .
TR AL aseren Rig SO e AL Ahs Yafjowing i
aadjﬁaﬂedsxamiresmnﬁetr_te dpatlﬁlmk/cmﬁwektrimtmbe\apmmmedlmd
updsinod hathe folowing e an RXample AN e S BSRER Y Can
Mmf&@aﬁ(@t'“@o}@nﬁﬁbﬁﬂm&dﬁ@%ﬁ%}knﬂNh'rtfi))isZ:reat_ed by the
S%E‘&“.’é’a' |(|)Enn5rr¥d?o?c\i\fghltt?[%%.mllﬁé%yaﬁg %Fa<sss Fehp?gsuelr?tlszgt{a/t?l(e)éa

described in a CDM schema. The Data object creates a StorageContext object

lh% that was

configured as necessary to interact with the store 1404. The StorageContext’s
initialization code is part of a CDP runtime 1402 on the client tier.

[00148] Line 2: Query. The RHS of the expression in Line 2 is an OPath query.
This query returns with at most one ScheduleEntry object — the first entry (e.g.,
Assume that there exists a precise definition of “first entry”) at 10/29/04, 9AM. The
CDP runtime 1402 on the client tier gets the 1Query interface on the remoting agent
1414 and calls ExecuteQuery(<Opath>) on it. The remoting agent 1414 can utilize
an Indigo channel and sends this query to the remoting service 1416 on the middle
tier. The query is mapped and executed just as in the two tier case and the results are
returned to the client tier. There are two possibilities here:
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"StartTime> @0", new DateTime(xxxx, 10, 29, 9, 0, 0)).GetFirstO; 3.
s.DisplayName = s.DisplayName + "[important, please come!]"; 4.
ScheduleService ss = new ScheduleService(wd); /* public bool
CreateAppointment(ScheduleEntry appointment, * string path)*/ 5. if

(ss.CreatedqipqinEneniis 4" Waated yrohhanonnbadeled e elirenl ter
38 7. Consale.WriteLine("Appointment created!"); 8.1 [00145] In this

example, YENOYH YL (ReiUERE-SHaF SPEATHREmE rb A R-ANNRRIC BFNtier then
corporate fyiigaies tReasfjéiss calendar entry for Oct 29a’, xxxx at 9 AM.
This is_represented by the ScheduleEntry object, which is a)éa%pe derived

from Eftity|(EE CBRHRIERAY PIS A6 P MACaT Adh 4 gted objects are

representsayi@mdnié e isar siepchedule). It modifies the ScheduleEntry
- appends the text "[important, please comel!]" to the title of the

apSiF PR ARPIERRAC atihe MR ER3HY % SPREAREFR e WRdigo
;@Mﬁﬁgc?tmﬁm(fﬁy:e&@rq@%m@tg‘tﬁriﬁmﬁ&@ﬁt@@fweﬁn@ II(KEﬁtry"
ro Celis' s calendar. IS C ragment.illustrates s ral key
R i o A PR CEA AR sy I STHHE oty SO BEei 5 (he
quanofdigsiand @ntitiesor ie auares) e eXSOAShMIIR: Mitbtiene 2ndSgye per

qu ri\g results are in the client tier CDP's session cache. [00146] The entire
aﬂgé thtion logic" - including business logic, validation, etc. - are run on

thiemith]le tigday: tanimilatiety CHeand oy CBpTSERcHOSONGeahgBEhedhIsEntry
L D A e AT
vapssisnoachele$ Hie@B7 rlimient: 14 02asin the Slienadiet- ontee. the client 1406
R TR T e
Deyaiwasbpapresesiziedablene@lippeTtieat was described in a CDM
SR TSR S RSO S B CHCEp IR, o
in_d:lli'mkhzatioa axial icappridoled @féfén&mﬁml_ié@@ompﬁm@iﬂnk tier theQhdigh
e G I R o ST e
(epepxy object on the client. This call is serviced entirely by the Web Service Proxy
1408.
[00151] Line 5: Calling the Web Service Method. The CreateAppointment() is one
of the methods remoted by the web service 1410 on the mid tier. This method takes a
ScheduleEntry object and a CDP connection string; it uses this information to create a
ScheduleEntry object within a StorageContext defined by the connection string.
Inherent within this write operation is the running of appropriate business logic and
validation logic. This method is packaged by the web service proxy 1408 and sent via
a SOAP message thru the Indigo channel to the web service 1410 on the mid tier. The
web service 1410 implements this method via calls to a CDP API 1420 on the middle
tier just as if it were any other application. The key thing to note here is that the entire
logic for CreateAppointment() is run on the mid-tier.
[00152] FIG. 16 and FIG. 17 illustrate a diagram of the application logic running on
both the client tier and the middle tier. The data/control flow through the different
components and tiers in response to method calls can be described in more detail

utilizing an example. The below example is similar to the example discussed above.
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Assume that there exists a precise definition of "first entry") at 10/29/04,
9AM. The CDP runtime 1402 on the client tier gets the IQuery interface
on the remoting agent 1414 and calls ExecuteQuery(<Opath>) on it. The
remoting agent 1414 can utilize an Indigo channel and sends this query
to the remoting service 1416 on the middle tier. The query is mapped and
executed just as in the two tier case and the results are returned to the
client & orhedd ofratftiBe SiiRmeTi rRlr iy Prosiuaiibs results are
returied from the Middle Tier to the Client Tier without hydrating the
objects UPHY EP5BEFANMRY TAB VR HRER4B W tier then hydrates the
objecdts If these objects already exist in the object cache 414, hydrated
objeés a OPé’t‘lﬁ‘ AetEarhE %eRPRIRICR T 358" SRR EERILd that that the
entir®OPa a(?-_t é’i’ﬁ@ sé(ﬁ} aCHSEMAEIh GRS SHannel. For example, if the

query wall£aRing HH ects ScheduleEntry" (that is, a FindAll()
methtd ind ¥.‘le?1‘5" g 9@%9@1’5%?1 be sent to (the remoting

servigﬁ 174 l&g&g% ﬁ%_tlgzl 5?9 tEwa}i - not one message
per agbjec : Tier Object Cache. Once
the Sthe 5 ©b Wl 6§ '8Péd¥'f%"”d Fgaa&%ﬂable for
furthem&Al gﬁf Rt sion cache of the CDP runtime 1402 on
the % %R cllent 1406 changes the DisplayName property
of S ck leEntry object, this is processed entirely by the CDP runtime
1402 he Client Tier. [00150] Line 4: New-ing a web service proxy on
the nt Tier. Presumably, the client 1406 has already added a

reference to the appropriate asmx (or the Indigo equivalent) during design
time. LinAs4caarbe:seaﬁa'rammgtancascﬁxﬂrnﬁpl@blgamem@mwbd@@gemht@xt,

ent Ir'{ %ﬁ aII| |ct<Ia?2 ntirel bgwt‘%ﬁ%& Ffo thoxa/p d1408

C[emeAppmmmmuausm@aangemeonmmdmemmwmmsmmmMe
1410 on the mid t|ek This method akes a, Sc edulglintr ject andf—ﬁﬁ

CDP connattishLhgg! FLRECHER M%ﬁﬂ%ﬁ?& 10 E A o "SRt

object wittBusin8selagg Chiote Xt Gafinte bbreﬂhteueonmscthewamdaﬂonl aher@ptsave
Validadon BHe M Uiod RO OHBE L e s LERE bl Tao
and sent ViResiSiOWRefraszmge tieotote). Ifﬁdegmmwangeigm\thﬂw@erwme&‘all to

1410 on tQEenr]é(rjngﬁHgTs%revice 1416 (as seen in FIG. 17) on the Middle Tier. The

remoting service 1416 dirties the object cache 414 on the Middle Tier and

calls SaveChanges(). This runs the BL and persistence steps as describe
before and returns to the remoting service 1416, wherein the remoting
service 1416 then returns to the remoting agent 1414 on the Client Tier,
which in turn returns back to the business logic hosting 416. Client side
post-save logic may not run by the business logic hosting 416.

2. BL is run only on the mid-tier. In this case, the business logic hosting 416
immediately passes the call to the remoting agent 1414 which in turn sends it
to the remote service 1416. Processing happens on the mid-tier as described
above.

[00154] An advantage of running BL on both tiers is that in case of errors in
validation of pre-save logic, they can be trapped on the client tier without having to go
through the expense of connecting to the mid-tier.
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web service 1410 implements this method via calls to a CDP API 1420 on
the middle tier just as if it were any other application. The key thing to
note here is that the entire logic for CreateAppointment() is run on the
mid-tier. [00152] FIG. 16 and FIG. 17 illustrate a diagram of the

appiOsEIPN AOSaTIERIBEIRRE e iGiRCHCOhdior Biacy B BfdpkatRibatB®ased file
data/control flow through the different components and tiers in response

to TR SIAIT cHN DA SSUBRSAIIP AP el R 2UNHSAG I eatRpidlatmwith the

bedavyesisndleriseStdpstivctheoxamplrtlisGHERRE ehRYRintdsdecupiy 1604. In
AddToCart (String customerld, String productld) 2.{ 3. using (OrderData

odis Gase. &8y %Qﬁ ]@_0{25_5 gﬂgﬂgpﬁa%%ml@ Yisimilar machine, but in a different

o@rabepinBIcRIte e areheitiohtes(stl a 2-tier deployment). Since the programming
"Customerld={O}customerld).GetFirstO; 7. if( cart == null ) 8. throw new

Emi(gﬂr(ﬁ\'l%e ﬁBB&rﬁGrc%?P'j?@%%&ﬂ%ﬁm%Fé" It I1s’easy for a service such

ogdyReacsriEsare bpemtiaréndsdn Proreallsieto ! spragidatid)iediereéPand keep
11h.] if(product == null) throw new Exception("Missing product); 12.
AP BRI Kdd(product); 13. od.SaveChangesO; 14.115.1 16. As

cqoohsaieet dnsidernrd Qust exaoakesxadsiiesRotaiepdhe SthwgeeprieNted in a
Line 5 and Line 9 relate to the query, and Lin 1'4hrelates to the update.
(OREESIPESIND Deeralian, ARLNS Reriel e B IRLE dhEE A s Shiekh e (the

1 SBhettureningtbisectha rc@@n@rr:aehlewd\@n the mﬁi ﬁiﬁér;héatlvsaaﬂgaW@y large
Business Logic. Host 416 on the client. tier_runs the validation an e-save
R St Tl FOMBRAS ARG DA AR e IRV L eI oe
Waiertplehangecvestonp)isdues teancdinpgeagenideddd} sendaitteacalpéatitbet in a 3-

remoa'n service 1416 (as seen in FIG. 17) on the Middle Tier. The
rdfi ﬁ@%ﬂﬂ% 1416 dirties the object cache 414 on the Middle Tier and

calls Savaérhaogessis poiertiastbrpBhs Rt NE IRifte ey e PRappateBrpietly:
there is no explicit indication in line 2 that this will result in a tier crossing
operation — in other words, “magic” is involved. “Magic” is used here in the
sense that something happens without the application knowing about it or
having the ability to control its occurrence. Many times, magic is good; in fact,
it is the goal of a lot of software to hide the underlying complexity and make
things happen “as if by magic”. However, in this particular case, long
experience has shown that application writers send huge queries willy-nilly,
assuming that the code underneath somehow returns a lot of data without
choking the network or stressing the server. It is a proven design paradigm
that any tier crossing magic be made explicit to the application, thereby
encouraging judicious coding practices (is “select * needed from <million-
row-table>" or perhaps a WHERE clause can be employed).

e Client Side Caching and stateless operation: Notwithstanding attempts at
judicious coding, there are times when the application needs to work with a
(potentially large) data set; frequently, it knows what this data set is. To
optimize data access in such cases, the application should have the ability to
run the query, fetch the (potentially large) data set and house it locally in the

cache. Further queries/sorting/filtering/changes are made to the local copy of
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before and returns to the remoting service 1416, wherein the remoting
service 1416 then returns to the remoting agent 1414 on the Client Tier,
which in turn returns back to the business logic hosting 416. Client side
post-save logic may not run by the business logic hosting 416. 2. BL is run

only on tine gaid-tieTndnyhisigasepshRibHSIRRES tRoiAAIRBEMAKLS the store.

immediately passes the call to the remoting agent 1414 which in turn

sends it WPEKEGERA SR8 105a); 8008 TeeaB3 Ak IR grHsEMaBipiRg YRRy minimal

as descripefophiae OO hAlyiadyaniagigmé running BL on both tiers is
that in case of errors in_ validation of pre-save logic, they can be trapped

o Blient et UMY 1RGO SHPYGE I MRS LR A oriethg

tacHagabuiditiRr by xHOEdIRR gpatalass offline experience is one of the
goals of the database-based file stora%eC E?é/stem. This,can requires a local

storel1 60 24 ARRHCYRBHRSIAZHAIGERA ge ia s dolRrna-Wd¥ocal store
1602 can further include constraints/security 1604. In this case, the local

store 1602 is on the substa ia_II}q similar machine, but in a different

process (which!—f?%'&o&mrilfo‘n, RGPS -HBFQ&QJvonment). Since the
programming model for 3-tier and 2-tier deployments are symmetrical, it

is eagy for a seryice such, synchronization to pperate between.the local

sore 20 T NEC L R e s e
Conside ‘U%"ﬁ%f the code example shown above. The query resulted in

a tier-crossing operation. In this particular example, there was one object

returned (the Sghedul rl‘f&t%w-%ﬁéig f v g,lf’ggvn\ﬁ/:rz't;h;zg@nto Line 5
iRy

potentially returf & v¢ &:Ijggtiéﬁe's&ex

of the previously gresented co mp er€ are two issues that can
be considered, ARd which are pertinent in a 3- tier deployment: Tier
crossing is potentially expensive and hence may not happen implicitly:
there3is Nhexphibicinohiciidsy thditeed tloatakis will result in a tier crossing
operation - in other words, "magic" is involved. "Magic" is used here in the
sense that something happens without the application knowing about it or
having the abilitg-dl{pntrol its occurrence. Many times, magic is good; in
fact, itis the goal of a lot of software to hide the underlying complexity
and pake \1BIRIS NARPBRaI XD % {Ué\%‘k'é HRNGEENIt éﬂ?ﬁéﬁféﬁé‘&htext. For
case, long.gxperience has shown that application writers’send huge
queries willy-nilly,

ScheduleEntry s =
Ic.Entities.FilterByType<ScheduleEntry>().Filter(
"StartTime > @0", new DateTime(
2004, 10, 29, 9, 0, 0)).GetFirst();
s.DisplayName = s.DisplayName + "[important, please come!]";

5. Finally, it sends changes en masse to the store, specified as the following:

/I sc is the StorageContext
Ic.SaveChanges(sc);

[00158] Notice how the application can be explicit in when it wants a tier crossing
operation to occur — the Ic.Fill() in step 3 — so that there is no magic triggered by

innocent code. Notice also that all subsequent operations can occur on the local cache
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assuming that the code underneath somehow returns a lot of data without
choking the network or stressing the server. It is a proven design
paradigm that any tier crossing magic be made explicit to the application,
thereby encouraging judicious coding practices (is "select * needed from

<ghdiaend@victapiR3ingiPRinaRR el Erth R Withmee SbREATRISYESHance of state

Client Side Caching and stateless operation: Notwithstanding attempts at

jUeidiRIbHRTY, thisr e ArES ARt thatdhs spReskibrPHed 4y (odrdrieqments
a afevtenidallyitasan)l seda heti fes enbs] IrkADs NETRE DISPAaR 88 isrolfe a

optimize data access in such cases, the application should have the ability
tPIFGAREEEERP IR tch the (potentially large) data set and house it locally

in[tioe 59pChr 2FtiER@h ACATIRSLAR TN G IR B RIVRAIRS BLeidnasidrshihént unless
local COER/ of 42 the data. Finally a flush g}geration writes the changes

b8k B R FOIINGAS LT 6P HHEES QAL ok 1FRRAMRCT A PERY AmgLIg; model or
m@NiineeMRtENNEMRE (R disdciiatetdd yrograkingng metriscalable.

[00157] The solution is to rovidge n explicit disconnecte%od l. Thisis
AILER Ry IBRR GRS ALAITON A SUG RO AR lshednacted
lograsheing Hedsawgigavaypl bpaaiionielicati e WhHbbal§iosiexgideline
The local cache will contain the results of one or more queries, specified
S A BEAL 16 TE R Thach vt e ey, e ey SHoc e e tne
IcdiRueryieadectoneAdd("<query2>"); 11 etc. 3. The application "fills" the
local text Ic.FillO: 4. It warks nest{h local context just like it would with .
A a5 oM e e RSERgyP8 et chscusses CoP Shores, it
IciEnsides i terByniypss St hH @ Qe FsuryarQdtiterpar ttrtddieth o ongng 4-level
DateTime( 2004, 10, 29, 9, 0 é.GetFirst * s.DjsplayName = . . : _
o PPNt e ST Il il naiance:
en taadssdisthestaiacspeaifiad chsodukdpllessiogs, and replication are defined. The
combination of a database and a schema provide the context for queries. The CDP
uses a 3-level hierarchy: store, schema, and type. A CDP store is the connectable
unit; a schema provides context for queries. A given schema can be hosted by
multiple CDP stores(e.g., a set of types (CRM schema) can be deployed on two
different instances of CDP. If “sameness” is desired, then mechanisms outside of the
CDP (replication, bulk-copy) should be used. A given CDP store can have multiple
schemas deployed on it — such as an HR schema, Accounting schema, etc.
[00162] The naming and discovery is discussed herein. Consider Line 3 of the

following code, discussed above.

Using (StorageContext sc =
new StorageContext(@\\corp001\defaultstore))

[00163] The following addresses naming of a CDP store and discovery of available
stores. A CDP store is defined more clearly. There are two possibilities:
1. Itis the actual, physical store — database on an actual server.
2. ltisthe logical store — the argument to the ctor identifies a logical container of
entity instances. In reality, this could be deployed as a farm of replicated
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11 sc is the StorageContext Ic.SaveChanges(sc); [00158] Notice how the
application can be explicit in when it wants a tier crossing operation to
occur - the Ic.Fill() in step 3 - so that there is no magic triggered by
innocent code. Notice also that all subsequent operations can occur on

the localgelal4tonrstchie BAPOHE B RIGEPIRE WoPRENGME 8d dadangandtt tB9ick the
concomitant maintenance of state on the mid-tier). It is to be appreciated

that the ASSERIRRYSIRE: 978 0t FRAGIHEIRSORISESHECAFBI% ARBISHR P15 e

dataset magieldmARRIET stofafeGantaiaqderaifide &ldrePsivestadtnpdGical
[00159] A 2-tier application should not he deployed in a 3-tier environment

LB GRE SPBs S BRRHY how e faplicalish GRsKuy esters mekerysms work at

pragiaveMineheselgicd frd is re-written to use the disconnected
programming model. [OOlGOA CDP takes the approach of allowing both

colrtRdbd ¥ dRPSAHOAIA PR GFAHAIA IHOERES [ SHECEAYIOT 2

Applitsto Re il del giveiier prdsdinel ddieidl alfeanexpedistenhelsitpiayed in
azfj—tier environment, then th% SE? Id.use the disconnected cac
[ P et

e." .
FERTUMG Dapies P LAtk iRRRtcatensnALEA Es%@ EH5 might
Sr:@f?%é&dmf?%@ﬂr@ﬁtmyéﬁwm Q@dﬂrﬁé@b@ﬁﬂﬁbﬁf@@dﬁ;ﬂﬁ%ﬁiﬂgﬂﬁﬂame
the following 4-lev ierarchy:. instance, database, schema, and table,
TR o EEUESTA S oW VR o000 AMEAY SRR OSSR BRI AP
*dJQtdngbyf sﬂﬁm,i@?]méewmpdahyﬁﬂtéﬁfﬁmd-n'ﬁhﬁsmﬁm hiﬂﬁrﬁé\ﬁork must have
atabgse and a schema provide the conte r gueries. The CDP uses a
S GoVE] R CHyPQRinE e O SSTOrE LR BHEL IR € the
cqmmﬁr]]ablelﬁnguoas@eimaiﬂjwm' dtementtf@dmievmdmgkmmﬁnmaat
can ste multiple CDP stores(e.g,, a set of t RM schem
RS e St eSS L P I L SETDIE) for
desis gy posss MechriiismsadrdsideakihryCpHeifieidioatiomethddsdopy)scovery.
e . A given CDP re ave multiple schemas deplqyed
B Lo R S R R Sa T e et APy Teverage
nareidgsariickdi Stmgeneividisdusketd:herein. Consider Line 3 of the
following co isc?sed above, Using (StorageContext sc = new

de,
Storalge Fék‘?{?&iﬂ‘i S REEY R REstore)) [00163] The following

addresssyrihmingffon Séicere and discovery of available stores. A

CDP store is_defined more clearly. There are two possibilities:
e Explicit Cache Services

e Utility Operations
This section should be considered descriptive, not architectural.

[00167] Watcher/Notification Service. Notifications (aka Watchers) provide the
ability to raise asynchronous notifications of changes to entities (data) persisted in the
underlying store. An application (or any other component) can use this service to
watch for changes in persisted entities. An application will have complete control of
what they watch and how often they want to be notified. For example, the Rich
Application Views (RAV) Notifications are built using watchers; a client side
browsing application can use RAVs to actively react to data changes using these
notifications.
[00168] The CDP programming model supports a Watcher class that is capable of
watching changes in entities. The entity watcher mechanism is sufficient for
frameworks and applications to build higher level watcher abstractions. For example,
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1. Itis the actual, physical store - database on an actual server. 2. It is the
logical store - the argument to the ctor identifies a logical container of
entity instances. In reality, this could be deployed as a farm of replicated
44 physical stores and a front end server works with a load balancer to
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session. In the CDP model, a storage context |dent|f|es a logical store, not
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[0016 4] With respect to a format of a ctor argument, the connection string
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changpsGaifigctizsectimiifigdloarsa CDP application to determine whether a CDP

operation (such as an update) will conflict with the operations that have
already been performed (again, based on a watermark).
Using this core functionality, frameworks may build additional, higher level
synchronization services.
[00170] Explicit Cache Services. The explicit cache service in the CDP provides
improved performance/scalability of applications, support for disconnected
programming model (e.g., Note that a disconnected programming model can be
implemented without the benefit of a full featured explicit cache), and support for
transient data. The following can be featured in the explicit cache:
e Cache different types of data (e.g., entities, unstructured, and XML data)
e Different cache access modes (e.g., Read Only, Read Write, Shared, etc.)
e Cache coherency with the stored data (e.g., for data stored in SQL Server)
e Cache (certain type of data, e.g., session context data) coherency across
multiple CDP caches for application failover

46



[00168] The CDP programming model supports a Watcher class that is
capable of watching changes in entities. The entity watcher mechanism is
sufficient for frameworks and applications to build higher level watcher
abstractions. For example, 45 a database-based file storage system can

b liespdiem i daraiarTornsk kighiwtolae @betigebions on the entity

watcher abstraction (e.g., Note that an entity is the most granular piece of
data thaf¢8#IBB MLeHES). [00169] Synchronization Services. Applications
written t%Bmg{Bﬁ Fuglkas frameworks on top of it will benefit from the
following synchronization-related services: 1) Schema annotation for
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performed (again, based’on a watermark). Using this core functionality,
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featured explicit cache), and support for transient data. The following can
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(e.g., Read Only, Read Write, Shared, etc.)
[00175] To the basic CDP infrastructure, the UAF adds:
e Base Item type (and related types)
e Actual types for modeling user data
e Constraints such as lifetime management, containment, etc.
e Things a user can do with items: Move, Copy, Rename, Serialize...
e Organizational constructs for Items: containers, lists, autolist, annotations,
categories
e End user programming abstractions over items (such as rules authoring)
It is to be appreciated and understood that for application developers, CDP is
the UAF programming model.
[00176] Specifically, FIG. 18 depicts the notion of an item in UAF and how it is
actually derived from several entities. A document item 1802 can be derived from

several entities such as, but not limited to, a doc 1804, a plurality of links 1806 and a
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Cache coherency with the stored data (e.g., for data stored in SQL
Server) Cache (certain type of data, e.g., session context data)
coherency across multiple CDP caches for application failover 46 The
programming surface for the explicit cache can expose: Creation of
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document, photo, music, contact, etc. [00175] To the basic CDP

in‘f?%@tructure, the UAF adds: Base Item type (and related types) Actual
tyjoes 8] modeinges SHDRIgteorSoaBIr aifins e brisrtitctione snanage(@nt . other
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Spssofieadty wWithstha i dEimstshtiraviotiarefahdte by ddAFAR s plivatiors developer
after the types have been designed and deployed. Other UAF services such as sync,
metadata handling, etc., are implemented as regular CDP code. Taken together, these
separate pieces of logic, running in various layers of the CDP, form the UAF.
[00179] The below description is applicable to partitioning database-based file
storage system between CDP and UAF. The following capabilities in the database-
based file storage system belong in the CDP layer:

1. O-R mapping — mapping of entities to tables. CDP supports non-prescriptive
mappings to handle POCO scenarios and database-based file storage system
server scenarios. This also includes update mapping, providing basic CUD
operations against entity (and derived) types.

2. OPath query mapping

3. Implementation of Entity and other CDM core types

4. StorageContext and StorageSearcher, along with session and transaction
management

5. Session cache, cache flush logic (SaveChanges)

6. Change Tracking

7. Watchers on entity types
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actually derived from several entities. A document item 1802 can be
derived from several entities such as, but not limited to, a doc 1804, a
plurality of links 1806 and a 47 doc extension 1808. An author item 1810
can be derived from several entities such as, but not limited to, an author

1812g andupsbPsERAERXiABRIGING Rkl [00177] Turning to FIG. 19,
extensible mechanisms are illustrated to implement various functionalities
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of CDP, firegidaitline iR prignsihéiig)mechanisms to implement
additional functionality. The building of the UAF onto the CDP can include
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cemsairt [gpgine 1904, wherein the CDP constraint engine 1904 includes
at least one UAF constraint 1906. A CDP runtime 1908 can include a BL
host 91810044 R85 IRSIRE R8DAHAem behavior 1910. The UAF item

behagio Rk sanaBedfie kiohdge sy dtevr Amdadteiane bider Askés 6l teihaviors
of the CDP runtigpe 1908, any other UAF services 1916 can exist. [00178]
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UAF typggatetieRaredotitdalele behaviors associated with them. These

behayiors are authored by an UAF application developer after the types
R e A Y e
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together, these separ ieces of logic, running in various layers of the
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business components. Groups of these components manage different business
functions such as general ledger in financials to sales force automation services in
CRM. The key feature is that these components are faceless, extensible, and can be
utilized to serve the needs of multiple markets depending on what level of
functionality and complexity is utilized.
[00181] The Business Framework (BF) can consist of the Business Solutions
Framework and the Business Application Framework. The Business Solutions
Framework provides functionality useful to build most business applications. This
includes fundamental business data types, such as Money and Quantity; application
family-wide business entities, such as customer, business unit, multi-currency
information and payment terms; the building blocks for implementing common
business patterns, such as Business Transaction and Account; and common business

processes patterns, such as for posting a business transaction.
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5. Session cache, cache flush logic (SaveChanges) 6. Change Tracking
7. Watchers on entity types 48 8. Cursor services, including RAV 9. ltem
level security enforcement mechanisms (row level security, security
predicates includes in type views) The following capabilities in a
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use of SOAP and other protocols), workflow, event brokering, instance activation,
diagnostics, configuration, metadata management (reflection), application component
security, globalization, a business desk shell and more. The requirements on CDP
primarily come from the Business Application Framework portion of BF, particularly
in the areas of data access and remoting of data logic.
[00184] Entity Persistence (EP), the data access subsystem in the Business
Framework supports a rich data model based on a pragmatic object relational mapping
framework. It is object relational in that the developer deals with (C#) objects that are
mapped to relational rows. The core data modeling concepts are entities and
relationships between entities. The Common Data Model (CDM) essentially supports
the data modeling requirements of BF data access. MBF EP requires support for the
following data access actions:
e Entity create, read, update and delete
e Ad hoc queries that return a DataSet
e Set-based operations that execute in the database
[00185] BF prescribes an agent/service framework for supporting distributed,

service-oriented configurations. Given some piece of business functionality, the agent

50



information and payment terms; the building blocks for implementing
common business patterns, such as Business Transaction and Account;
and common business processes patterns, such as for posting a
business transaction. 49 [00182] The Solutions Framework is written
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of BF, particularly i areas of data access and remoting of data logic.
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AE\PG%%S?%%%%LEH% Ee} ernns%nl:;)gsala%ping (query, schema) with Providers (e.g.,
Relational, database-based file storage system); 10) Capability to extend metadata
(supports other uses of entity); 11) Set Operations; 12) Capability to call stored
procedures; and 13) N-Tier deployments.
[00188] BF entity persistence is a natural fit for the CDP. Most of the BF’s
persistence requirements are fully supported by the CDP. Some of the SOA
requirements are also addressed by CDP. However, full support for agent/service
model, BF business operations and processes can be built above the CDP as LOB
framework. The Business Solutions Framework of MBF is also layered on top of
CDP.
[00189] FIGs. 21 and 22 illustrate methodologies in accordance with the subject
innovation. 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
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Set-based operations that execute in the database [00185] BF prescribes
an agent/service framework for supporting distributed, service-oriented
configurations. Given some piece of business functionality, the agent 50
runs as near to the user of the functionality as possible and the service
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framewdr BUHeL¥SBRitions Framework of MBF is also layered on
too@r92] FIG. 22 illustrates a methodology that facilitates deploying a CDP across

multiple disparate frameworks, wherein disparate applications can be related to each
framework. At reference numeral 2202, a data store is created that can store
structured, semi-structured, and unstructured data. At reference numeral 2204, a CDP
is created and overlaid onto the data store. Continuing at reference numeral 2206,
multiple frameworks with associated disparate applications can access the data store.
At reference numeral 2208, shared data is provided to disparate applications on
disparate frameworks. In other words, data within the data store can be shared among
a plurality of disparate applications regardless of the respective framework. At
reference numeral 2210, private data can be utilized such that the private data can be

specific to a particular application on a particular framework.
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CDP. [00189] FIGs. 21 and 22 illustrate methodologies in accordance with
the subject innovation. 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 51 innovation is not limited by the acts
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4, a CDP is.crea _
CENTFTRTS 5 hsTe i RS 55 B TOMIRTRY RIS RERES g devices that are
asistethtbrbdgpacatarappliatiton satankecess divtr ihatadstoraputihgedevenoenent,

g a0 R b B O e SRR R BPRIHREIS S g devices.
[00196] A computer typically includes a variety of computer-readable media.
Computer-readable media can be any available media that can be accessed by the
computer and includes both volatile and non-volatile media, removable and non-
removable media. By way of example, and not limitation, computer-readable media
can comprise computer storage media and communication media. Computer storage
media includes both volatile and non-volatile, removable and non-removable media
implemented in any method or technology for storage of information such as
computer-readable instructions, data structures, program modules or other data.
Computer storage media includes, but is not limited to, RAM, ROM, EEPROM, flash
memory or other memory technology, CD-ROM, digital video disk (DVD) or other

optical disk storage, magnetic cassettes, magnetic tape, magnetic disk storage or other
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disparate frameworks. In other words, data within the data store can be
shared among a plurality of disparate applications regardless of the
respective framework. At reference numeral 2210, private data can be
utilized such that the private data can be specific to a particular

apRlfRIR S ORg sl aRyRMRKnRAI PR WL RGP BINGEPY KordGhe desired

23, there js illustrated a block diagram of a computer operable to execute

tHETQIRABRAL N RIS G B AREETSP e Septteld components and/or
Po02seEs. dRrArAERitaiA ikt iad@iicn ) eenRIbIQDMRIIRISTBSRAES Rtth&ions,

sub ect architecture, FIG. 23 and the following discussion are intended to
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While the architecture has been described above in th%?eneral context of .
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that perform_particular or implement par ticular. abstract data types.
R0 o TG T AH T e P RN Ay oF the
mibwgmﬂa @Ieddﬁactﬁcl@demmwﬁhah@@mpu@rrayﬁtﬁmercwaﬂgbr@m.
includi ocessor arm ogessor computer systems,
o T APaR AU e o RN R T Bl 290 for
hangibelshtngriing dq;\acsanmwm@oammmm e og@Eszedidncluding
consumer.electro and the like, eac ich can be operative
R B P RS ATAE LY U0 A B THFS bt The system
appe 30 eyuples é;@tpnacbaqﬂ)mrdssmdﬂuh&ngcbmpm hign imoolﬂmem&m
where cer. s are performe rocessm evices that are
R GATR B Lon R reAONS W T R Com RS Ay of
ewiﬂoumnﬁmpmg@nmdmummmslommdnmmmlmdes&uraaddemerte
stora 00196 0 er typically includes a var.
ol g e R AR A e
avamamga NEdaybRhchosIR368 casbeciy mhee\mallmhes ahbunsiudesotitht may
% Ia e and non- v%gtlle media, remf I%E) ?Q removab e meﬁlaﬁ By
wa%? AR RS R A AR e
ccpmnrimatbbuaoamrastocaglwmﬁ:dl@ ang @bmmwemaﬁonmmdtaan;ompuaeie bus
edia.incly s both vola -vola |Ie removab
Ol e e e &R Wl e RS R 2310
smagmdbmmmlmemuoh(M\M) 2312. A basic mput/output system (BIOS) is
stored in a non-volatile memory 2310 such as ROM, EPROM, EEPROM, which
BIOS contains the basic routines that help to transfer information between elements
within the computer 2302, such as during start-up. The RAM 2312 can also include a
high-speed RAM such as static RAM for caching data.
[00200] The computer 2302 further includes an internal hard disk drive (HDD)
2314 (e.g., EIDE, SATA), which internal hard disk drive 2314 may also be configured
for external use in a suitable chassis (not shown), a magnetic floppy disk drive (FDD)
2316, (e.g., to read from or write to a removable diskette 2318) and an optical disk
drive 2320, (e.g., reading a CD-ROM disk 2322 or, to read from or write to other high
capacity optical media such as the DVD). The hard disk drive 2314, magnetic disk
drive 2316 and optical disk drive 2320 can be connected to the system bus 2308 by a
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computer-readable instructions, data structures, program modules or
other data. Computer storage media includes, but is not limited to, RAM,
ROM, EEPROM, flash memory or other memory technology, CD-ROM,
digital video disk (DVD) or other optical disk storage, magnetic cassettes,

Magaeliskiante MaINREQdEK siomestR AtkalrR3 MASRREQ S 88E an optical
devices, or any other medium which can be used to store the desired
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data structures, program modules or other data jn a modulated data signal
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|r\m[mmg@nt@mbvgﬁy;nmedla The term "modulated data signal" means a
ignal that has one or more of its characteristics set or changed in such a
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nQblum adteragecsh oyt gationrtedies noimgatmised unetansvaitiofsaand so
wired network or direct-wired connection, and wireless media such as
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obithe inhevrsNOUIdials heatn cluded yritihie dbscspeape of computer readable
com ute -read bIe media. [00198] With referenc a|n to F|G. 23, th
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system me 06 system bus 2308. The system hus, 2
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various commercially ava essors
oy OB el o Uoth el AR edip ey gt
enuﬂwe@hesdhﬁamdaassm mﬁ@ﬁ@éﬁo&ﬂﬂm@%& hethy)eteajm thes2B{8come.
B e A AR A B R AR e
a|Im1al:|b@aumplran}gcs&fatmari}ﬂsmbnermmemmalbpnu@tllabterdg:ams 2332, other
architect res The stem memor read-onl|
TGOS R o B Ao B3 R GLTHE Oferating
mo;ystémtappbymem (BisaBets astiioedarezaraisedtatdecheemotyeRAMSRBLR. It is

the b SIC routlnegsth t

P LR Ve o it e OB B S giggfons of
soperasLeystestack be Ting IRANM 28 hdthdneaisiojenthrdeitactuigh-speed
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SdeM)gW\drnermnntmmaA/heddAdreleskmtﬁ?niBMUeayeagscaHa(ewmaﬁ«yam and a
pointing device, such as a mouse 2340. Other input devices (not shown) may include
a microphone, an IR remote control, a joystick, a game pad, a stylus pen, touch
screen, or the like. These and other input devices are often connected to the
processing unit 2304 through an input device interface 2342 that is coupled to the
system bus 2308, but can be connected by other interfaces, such as a parallel port, an
IEEE 1394 serial port, a game port, a USB port, an IR interface, etc.
[00204] A monitor 2344 or other type of display device is also connected to the
system bus 2308 via an interface, such as a video adapter 2346. In addition to the
monitor 2344, a computer typically includes other peripheral output devices (not

shown), such as speakers, printers, etc.
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for external use in a suitable chassis (not shown), a magnetic floppy disk
drive (FDD) 2316, (e.g., to read from or write to a removable diskette
2318) and an optical disk drive 2320, (e.g., reading a CD-ROM disk 2322
or, to read from or write to other high capacity optical media such as the

D)dB203 e Trs@shighutive @3 hihybpanelimdsicnloned 3AG @nehemticahg logical
disk drive 2320 can be connected to the system bus 2308 by a 54 hard
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drive implementations includes at least one or bath of Universal Serla
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their asgfomated computer-readable media prt Lfgﬁnon volatile storage of
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di&@m@enenﬁ ® el abie aptiask ey 8851 iR AR g IdMRoiksheylda wide
be a reuaé(giwéggose skilled in the art that other types of media which
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rrwnmnmﬂads iG i l@@%\@tﬂﬁﬂi@id@aﬁdﬂ(ﬁlﬁetb@ma@@ -thigle computer

exem ratln enviro and further, that any media m
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theeavohiiectrehe [P@0E]. A number of program modules can be stored in

t ves RAM 312 Iudln n operatin m 2330, ong_ar. .
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pmmmmax@%ﬂ@mmm dfrth@lmaava’edgmsy@temempbo&tmusication

uIe and/or data can a d int AM
P SRS B A o oo R A G LySohiiegor wireless
ccambmammaﬂauft@ ey atxg 335 mancmmbgz MB@IM&MG&iwwﬁheﬂm&dssqmmt
rchitectur ﬁ?{g‘? rE)B] A user CarP. entet ﬁé s an é;;\%lon into the
HB%%% HPL GG BN g i ‘al)()(}ir fesd es, e.g., a
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dewf i %1 p%Q include ?gﬁlcro hone, an R remote con EOWN

joyStidic o8 O PATRE R 0&‘8&%'8? R IRE RS

omﬁarmmaﬂmmmmmftﬁmﬂabh@ut&;hmMnmmuﬂmruhﬁ\ZB@NI 2354 such

through an | ut device rface cou ste

2§6§ B e%%eﬁﬂgtcted ?zer | gy:face %sc[élch Q% rpngr;é"eef rnaa%nd a
wired or W|reless device, is connected to the system bus 2308 via the serial port
interface 2342. In a networked environment, program modules depicted relative to
the computer 2302, or portions thereof, can be stored in the remote memory/storage
device 2350. It will be appreciated that the network connections shown are
exemplary and other means of establishing a communications link between the
computers can be used.
[00208] The computer 2302 is operable to communicate with any wireless devices
or entities operatively disposed in wireless communication, e.g., a printer, scanner,
desktop and/or portable computer, portable data assistant, communications satellite,
any piece of equipment or location associated with a wirelessly detectable tag (e.g., a
kiosk, news stand, restroom), and telephone. This includes at least Wi-Fi and

Bluetooth™ wireless technologies. Thus, the communication can be a predefined
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IEEE 1394 serial port, a game port, a USB port, an IR interface, etc.
[00204] A monitor 2344 or other type of display device is also connected
to the system bus 2308 via an interface, such as a video adapter 2346. In
addition to the monitor 2344, a computer typically includes other

pefinbaral Rk ANCEREIRI FEOWIA oFURN @S SReBKRIS cOMMBRTc#IEn BBtween

[00205] The computer 2302 may operate in a networked environment
u&i§aSAIdRY AR ctions via wired and/or wireless communications to
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remote computer(s) 2348 can be a workstation, a server computer, a
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deyigeag3sittien!uai-FEehtlokngicahgioneenticlogids pigles ipERide2.11 (a, b, g,
wired/wireless connectivity to a local area network %QAI\R 23552 and/or
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companies, and faciljtate enterprise-wide computer. networks, su as
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ehemzhadmeaz.a%gm@ M%mdmdhlim)@mww 2;%%”&@1?@’%

the co uter IS, connected to the [ocal networ throu a

W RS e Do G T e S B vls can
Theoaidrnte -2l paydiaciiiedsimilad torthdielsiss] ORaseTuUIcatiBthéendigetworks
LAN 2352, which. may also include a wireless access point disposed

th 1 19786 Cdar?icating with the wireless adaptor 2356. [00207] When
ugecbiroh W miyveskung EITInhend, ishidsorpdteschzdztianldokluidgram of

R S B I B R N e
2Beshestich campyneray arfdhue prdveessds Ierovivietatd Bdagdimmcaniesystem
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exeanmbéey and other means of establishing a communications link
b‘f(SWffﬂ th‘I:‘hg %}%Peur%eﬁ(ﬁ? Qs%eirlljcﬁﬁgés one or more server(s) 2404. The server(s)
2404 can also be hardware and/or software (e.g., threads, processes, computing
devices). The servers 2404 can house threads to perform transformations by
employing the architecture, for example. One possible communication between a
client 2402 and a server 2404 can be in the form of a data packet adapted to be
transmitted between two or more computer processes. The data packet may include a
cookie and/or associated contextual information, for example. The system 2400
includes a communication framework 2406 (e.g., a global communication network
such as the Internet) that can be employed to facilitate communications between the
client(s) 2402 and the server(s) 2404.
[00212] Communications can be facilitated via a wired (including optical fiber)
and/or wireless technology. The client(s) 2402 are operatively connected to one or

more client data store(s) 2408 that can be employed to store information local to the
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[00208] The computer 2302 is operable to communicate with any wireless
devices or entities operatively disposed in wireless communication, e.g.,
a printer, scanner, desktop and/or portable computer, portable data
assistant, communications satellite, any piece of equipment or location
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restroom), and telephone. This includes at least Wi-Fi and BluetoothTM
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communication between at least two devices. [00209] Wi-Fi, or Wireless
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wireless technology similar to that used in a cell phone that enable
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anyayrecsgMity mﬁteﬁmrwteam saatag aNMIdEertWQTM§df&ﬁef§ﬂ1ﬁltecture

technolo s called IEE 2. 11 efc. rovide secur a le,

AP APSILS, AATRIGRAY, Mo e st s TS [0 g fiLatch ltrations.

C(hﬁbﬂlﬂ@aﬁdﬂseﬁm/@tmrorﬁé) e fatlewigiinahd $pivitred sedpotsHyvippbnded
JEEE SOES or Ether . Wi-Fi networks o ate in the unllceg rd %.4

'E§”SGHW B*B‘?ﬁn&t ey ({§6§ 1'1§ L@FEM M54 136

ddtﬁaf&i@ discrivtiom pletherciuiting) sodh ctsriniati srntiia focib inahds/edinal manner

gﬁfl so the netwgrks can. provide real-world performan imilar t

BoRALE U SECERATE ASurorRer 5 s WGy SFRLEoRDRsyed o a

Rﬁs&.@‘mpwdml MG .cPAnthere is illustrated a schematic block diagram of
an exemplary computing environment 2400 that can be utilized by the
CDP and respective components and/or processes to provide data
management. The system 2400 includes one or more client(s) 2402. The
client(s) 2402 can be hardware and/or software (e.g., threads, processes,
computing devices). The client(s) 2402 can house cookie(s) and/or
associated contextual information by employing the architecture, for
example. [00211] The system 2400 also includes one or more server(s)
2404. The server(s) 2404 can also be hardware and/or software (e.g.,
threads, processes, computing devices). The servers 2404 can house
threads to perform transformations by employing the architecture, for
example. One possible communication between a client 2402 and a
server 2404 can be in the form of a data packet adapted to be transmitted
between two or more computer processes. The data packet may include a
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cookie and/or associated contextual information, for example. The system
2400 includes a communication framework 2406 (e.g., a global
communication network such as the Internet) that can be employed to
facilitate communications between the client(s) 2402 and the server(s)
2404. [00212] Communications can be facilitated via a wired (including
optical fiber) and/or wireless technoIoEy. The client(s) 2402 are

operatively connected to one or mo ata store(s) 2408 that can

be employed to store information local to the 57 client(s) 2402 (e.g.,

c o%ﬁ .s)oind/or associated contextual information). Similarly, the

SS/K/ (%’) ﬁ'@lfg?é'operatively connected to one or more server data
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servers 2404, [ S ' I 3 .
efklample%‘. %j‘ % Sct%@ﬁlr}}\é\égﬁé% ﬂ[]? 6%%%%%0@&%@%2&? r@(élg}? fﬁﬂ/g%ﬁ% services
cantasitiehod phurg dyafitdispanatetappdbbatjies fiampuopksaldoniide suritoiryg access
t je itecture, but one of ordinary skill in the art may recognize
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(API) that facilitates communicating to applications in the form of at least

one of a public class, an interface, and a static helper function; a runtime
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OB SRR SRBRIOGy S YRR A AIRIEAROf constrains;

and a common data model that factors out a data interface that is
common to the plurality of disparate application frameworks.

3. The platform of claim 2, the domain specific type is an entity type that is a
specification for a grouping of at least one of property and a method, which domain

specific type employs at least one of an entity, a table, a table set, and a relationship.

4. The platform of claim 3, a schema defines at least one of the entity, the

relationship, and the table set such that a namespace is associated therewith.

5. The platform of claim 2, the common data model defines a query language
over the specific domain type system, wherein the query language allows rich queries
against an object structure that provides a strongly typed, object-based abstraction

against stored data.

6. The platform of claim 5, the query language is at least one of Opath and

OSQL (object-oriented structured query language).

59



2. The platform of claim 1, the common data model facilitates creation of

at least one of a domain specific type, a constraint, and a relationship. 3.
The platform of claim 2, the domain specific type is an entity type that is a
specification for a grouping of at least one of property and a method,

which dorpaiplagieeeiits tymiemempiaeraolepasPRE oA AT fRD IEndine that
table set, and a relationship. 4. The platform of claim 3, a schema defines
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platform of claim 8, the mapping is from an application space to the

common data model, and independent from the common data model to a
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application.

12.  The platform of claim 1, the runtime component provides management of an
entity state which includes at least one of an identification mapping, an object change

tracking, and an original value.
13.  The platform of claim 1, the data platform and respective components are tier-

agnostic and can exist in at least one of a client tier, a middle tier, a server tier, and a

web service tier.
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entity state which includes at least one of an identification mapping, an
object change tracking, and an original value. 13. The platform of claim 1,
the data platform and respective components are tier- agnostic and can
exist in at least one of a client tier, a middle tier, a server tier, and a web
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provides shared data within the data storage component such that
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a data platform on a store that models and stores structured, semi-

structured, and unstructured data types to provide a data service which
Slllaportsmte [fagbeneilainch datagnosiaprisimaapieg: aHeof, amdlagéﬂme a

oEFE HBOHCR A ARG URE 1 (R o0 M SR
onetmmmtmmdjin each framework to access the data store;

communicating to the application in the form of at least one of a public
class, an interface, and a static helper function; providing at least one of

annbjechredainel- mﬁm@ﬁmtwwmmmw@dm eofapeinigmf
constraints; nd fac&glt % Lga modell c nce qat |sdcommon to a )
plurality 8Y‘i YRSk ata PA ‘fféﬁt%‘rf"f? a1 74 fWé%%F{HBH‘@P semi

clanmr:ﬂﬁecﬂueﬁliteunamprmmgdawqmﬁsgm@hma dmeem@mnlewppoﬁms at
the ore with a T% ion apeéi establlshln%a securét% dp?ntext returni an]c
NG BL oAtGr Bl 20 AL & G ACCes TECRASH for
dlsparate application frameworks;

overlaying one or more application frameworks onto the data platform to
allow at least one application within each framework to access the data store;

communicating to the application in the form of at least one of a public class,
an interface, and a static helper function;

providing at least one of an object-relational mapping, a query mapping, and
an enforcing of constraints; and

factoring out a modeling concept that is common to a plurality of the disparate

application frameworks.
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exposing an interface to retrieve objects; mapping a query into SQL while
applying security; returning a result to a data platform runtime and the
application; and saving the changes on the encapsulated storage context
object. 19. The method of claim 17, further comprising: providing shared

dag to disparriaRPHIERIANS OfuER AiSRAAtMgPPlication frameworks;
and utilizing private data specific to applications on particular disparate

applicatiBFHHIHaNBREE0. A computer-implemented system that

facilitategpeiangaioerfietlioprad Biésifite WigRASIRicPamEstiEMRthEa security
applications in the form of at least one of a public class, an interface, and

a@8fXhelper function; means for providing at least one of

object-relatigfiahManRpiadcsUERs PRI behtexttoamfappneagbaonstraints;
and means for factoring out a modelingnc_oncept that is common to a

plurality SfPERPAAREESAREIRIRHEYAAREHS: 62
mapping a query into SQL while applying security;

returning a result to a data platform runtime and the application; and

saving the changes on the encapsulated storage context object.

19.  The method of claim 17, further comprising:

providing shared data to disparate applications on the disparate application
frameworks; and

utilizing private data specific to applications on particular disparate

application frameworks.

20. A computer-implemented system that facilitates managing data, comprising:

means for communicating to applications in the form of at least one of a public
class, an interface, and a static helper function;

means for providing at least one of object-relational mapping, query mapping,
and enforcing of constraints; and

means for factoring out a modeling concept that is common to a plurality of

disparate application frameworks.
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