EXTENDI NG COLLABORATI ON CAPABI LI TI ES TO EXTERNAL DATA BACKGROUND [ 0001] In
nodern enterprise conputing systeminpl enentations, business data can be
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store or the exter ata store, access t residing on the
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for presemyatisep@pedtied.i ent conputing device. A user can access and
mani pul ate the data fromthe external data store in a sane manner as

accessi ng and mani pul ati ng data froWVMMARNt ernal data store. [0004] In
anot her q@@gg% a net@pg forugbt &m&pg]bashp%sgmdata hnclgﬂgsen{eceiving a
request f AP EF FAIFC 2 GO RUINE FRiCe BT HRTREC P LAY WIS des on an

i ntersal M\aherySdofn&tad todkhe oot &kinghinttatha s§étan e RomPAsidatdtiesddes on the
external data store, accessing external data on the external data store;
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: yet another aspect, a
conput er andadakicenad o agee, vadirdimtheavisingscaumnpertaog xeduleabtadves a request for
data, determines whether the data resides in the internal data store or the external data
20  store, and access the data residing on the external data store; and create a external data
provisioning module that provisions data accessed from the external data store, wherein
the external data provisioning module maps external data from the external data store for
presentation on a client computing device. A user can access and manipulate the data
from the external data store in a same manner as accessing and manipulating data from the
25  internal data store.
[0004] In another aspect, a method for obtaining business data includes: receiving a
request for data from a data store; determining if the data resides on an internal data store
or an external data store; when the data resides on the external data store, accessing
external data on the external data store; mapping the external data from the external data
30  store; and presenting the external data from the external data store to a user in a same
manner as internal data from the internal data store.
[0005] In yet another aspect, a computer readable storage medium having computer-

executable instructions that, when executed by a computing device, cause the computing



instructions that, when executed by a conputing device, cause the
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DESCRI PTI ON THE W ects of the present disclosure may be
mor e conpfroé{lg: et t@ét?aeo.a&rg ﬁﬂ\lg}n&éﬁwe&sﬁp Brenppiste BF F%W%bﬁﬁaﬁfgrq @d
descri pti0nnfmMalt %aﬁgﬁs haBRtSetddl §ARASAT the TinhNddiPGoRCCOMPanyi ng

draw ngs. [0008] Figure hows an exanpl e networked conputing system
[ 0009] Fi [6enoe Hnsﬁmmmaa»ms@xmmdetosmrme a@ﬂlpcttan@f cdasdptse irf  smplified syst em of
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for an exampl o method for PERGRET NG TRArMTEPRGWARES 7 showe & T onehar
[0007] Aspects of the present disclosure may be more completely understood in
20  consideration of the following detailed description of various embodiments in connection
with the accompanying drawings.
[0008] Figure 1 shows an example networked computing system.
[0009] Figure 2 shows an example server computing device from the system of Figure 1.
[0010] Figure 3 shows example logical modules of the server computing device of Figure
25 2.
[0011] Figure 4 shows example logical modules of an example business data catalog
module of Figure 3.
[0012] Figure 5 shows example logical modules of an example external data list
provisioning module of Figure 3.
30  [0013] Figure 6 shows a flowchart for an example method for creation of an external data
list.
[0014] Figure 7 shows a flowchart for an example method for rendering an external data
list view.

[0015] Figure 8 shows a flowchart for an example method for a new form submission.
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list view. [0015] Figure 8 shows a flowhart for an exanple nethod for a
new form subm ssion.[0016] Figure 9 shows a flowhart for an exanpl e nethod
for del etworrowitias9speci fic i nstance of an entity. DETAI PEDUSEBCR2$93T ON
[0017] The present application is directed to systens and net hods for

integrating data housed in one or. nore external data stores intp a
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fol | owi ng "‘exanp i ments are Cri erern wth respec
SHAREPO Nt (nfigre peadafied coteaimpart al server services platformfrom M crosoft
Corporation of Rednond, Washi ngton, However, the concepts of the present
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[ 0020] Figure 1 shows an exanpl e networ conputi ng system I ncl udi ng
dat a housattrprischatihceassiblertmlly anttingkt eystah odatterpsitob@&audehd} foaceamgeessed by

a business software pl atform e terns "systend and . 'platform generally
el or s ¢ GRSy HACHIEY AR UL o TR b L L TR RS | enabl os
conput er RRELIMRT Sutdifc BXRGUESR R CRGFRT: MREWIEFor &LAPId, b RERvorRR&BLIRNS, and
tasks on one or nore conputing devices that nay be interconnected in a

net wor kedntendtr onnment . [ 0021] The exanpl e net wor ked conputing system 100

et ) AT S 8 L ARSI R BF 1%, 2

busi ness SIYAREFOINP®AcE (&@1despbital 8biver SXFiss R tfRHSHrOIANIicBWETeNs 125), and
external data stores 130a-c (collectively, external data stores 130).

Addi t i ondfarporation pf Bedraensmiyashingionn Hrsvanst. khaamacpinaf die peseridlizdomimi cat i on
net work h%%ﬁ’l é 8@@%@@%3&( Blkr sy IURIGR 2 Wl BOSKirdtiRho Rt Al 8¥maftyner

, S
enbodi me 0
located data into a software platform.

20 [0020] Figure 1 shows an example networked computing system 100 including data
housed in both internal and external data stores that are accessed by a business software
platform. The terms “system” and “platform” generally refers to any hardware
architecture and/or software framework that enables computer software to execute
program modules, algorithms, operations, and tasks on one or more computing devices

25  that may be interconnected in a networked environment.

[0021] The example networked computing system 100 includes a client computing device
105, a server computing device 110, a local business system 115, a local data store 120, a
plurality of external business systems 125a-c (collectively, external business systems 125),
and external data stores 130a-c (collectively, external data stores 130). Additionally, a

30 first communication network 135a and a second communication network 135b
(collectively, communication network 135) are shown. Other embodiments of example
networked computing environment 100 are possible as well.

[0022] The communication network 135 is a bi-directional data communication path for

data transfer between one or more computing devices. In the example embodiment, the

3



net wor ked conputing environnment 100 are possible as well. [0022] The

communi cation network 135 is a bi-directional data conmunication path for

dat a tramnsDepidbareseen one or nore conputing devi ces. | nPChAISexanpsIa7

enbodi ment, thefirst conmunication network 135a establishes an internal
etween the client .co [

conmmuni ¢ iongfath for data trgnsfg. rr% &l ng. device
105 and tH& OBMPEHCHBRITETHE [ded Fieliete, anrRETd CIREB AP Bfraftnet vor k
1350_est ablaNesath AKIAEAAontARTUILGAL | 09rRAhE &0l ARt BBSLET 1St ween

the server conputing device 110 and the external business Systens 125.

[ 0023] | Alhyenernal conpowmeatiooarcivank dédhostiblB& apaaxtdyeal gbmampiction pathifber  of

w reless por hardwred N, LAN, | nternet r. .ot her cket - based

Commun; cdtioRGE B s Sherichem B Eiretld ot Bla BRFEH UAERS WHEmS! errent s
of exanpl@senvi ronment 100. O her enbodi nents of conmuni cati on network 135
are possible as well. [0024] In the exanple shown, the network 135a is a
net wor k t[A®23] ils geacral eemmuynispien ngiwalk B Sraapeef anpoba husbeed sviegdesaopl at f orm

140. The 1S 1. r " t i or
vaN ot PERERIEWIIRAAR e PRl ERE GBI in ERA Gt
| ocat ed hiabi ¢vd teecusictrigd pmong seahdnemyichexampae dniviremakht, 108s ©abd¢rat ed with the

busi ness data_ platform 140. [0025] The network 135b js a network that is
accessi blEnbegdiaenss g campmpyniggtiondiehretkrg > depeedlcastslie of the business data

pl at figr m h I ot her
netvark (Ra! % SURER ol e kSR BB IE B HEnalt 43R

[ 0026] Thespeontputtiuamesbedatci@stfGdd |40 1Dhacmatwind Sa ey ‘Ghtepual’ ploseuseahgut i ng
devi ces, as descri be 0 t he exanpl e.shown, the server cqonputing
devi e 116 YSRIIBHE TEAS e oh S OB TR dBUSHI0Ss P Odiss.
Exanpl e Qiis|ReRRatRl BEIRAS SSutiREpBIRI R IACK Al 4 BRAVAL LADCIRIAGEESES budAlR
managenent processes, and others. The server conputing device 110 can

i ncl ude ofateplpifennal4ty of interconnected server conputing devices operating
t oget.her I rpl enent i ness praocesses. [0027] The |.oc busi.ness system
179°13°%, 1hash oPHeTE PRyt Agb Prade PR GRS Ssre B S libr Ao Byl oms 1 hat
provi de kisiceesssidppl tHealub@bs. datflatferedl 400 UsdrReSEpRY tt @Btwbe 18 SPEmedd Y

i ncl udes business | ogic that oEerates on data located in one or nore data

stores, shehtesctaanpennctyatiathatispeccsgble oybiderafpeabuysmepudatelatigen dn.
e o SRR PSS YIRS RS SHBFERIM e oo 0
syst em 1lfs@aitedpeksi. bineh@asxanglld shdwdl) 28] seffee compaingdidvivesitiOniea befndss a dat a
stor a2%e négrd\jeg ‘[Ea? gacnhim% en?enrt {lg}lésg %?olcegsaeg.aE%n?lglg b?lginess processes include data
collaboration processes, data management processes, and others. The server computing
device 110 can include of a plurality of interconnected server computing devices operating
together to implement business processes.
[0027] The local business system 115 is a computing device that includes one or more
25  business systems that provide business applications. The local business system 115
typically includes business logic that operates on data located in one or more data stores,
such as the local data store 120, described in further detail below. One example local
business system is Windows SharePoint Services 3.0 provided by Microsoft Corporation.
Other embodiments of local business system 115 are possible as well.
30  [0028] The local data store 120 is a data storage medium such as a relational data store or
any other type of persistent data storage device. The local data store 120 stores data in a
predefined format such that the server computing device 110 can query, modify, and

manage data stored thereon. For example, the local data store 120 can be an XML-

enabled database such as a structured query language (SQL) database. In certain
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any other type of persistent data storage device. The |local data store 120
stores data in a predefined format such that the server conputing device
110 can qgwerg10/1moednfy, and nmanage data stored thereon. FPOT/US2@npksd37 t he
| ocal data store 120 can be an XM.enabl ed database such as a structured

qguery | anguage (S dat apase. I n certai nenbodi nent.s, the |local , data store
120 can irgalt%?ff%ealoﬁaﬂ B 5ty 19p C%e%ng@%wﬁg@%@ﬁwééaw&@qr&%ﬂ 49/1G5 ouped

toget her 1HatA1IAROLMBDEARAGRIEH infefiofhe GQIVHGMP a&ﬁ%mgnh%th&nbodi ments of
the local data Store 120 are possible as well. [0029] As depicted in Figure

1, the cldngrediroenipof thadpoodbddite stotc0R0 e posibleanwell.i ng devi ce 110, | ocal

busi ness e 15 nd..l ocal ,dat.a store.12Q are icall rouped
Coset or ML dipbeee e @E Tk B BpSorbnnd dp S 0 D F Prsop R RE st o as a
busi ngss 190f lowarsisikatysici 1 150kn EMBAIRIa8: stéreUSE larcCidBichl gﬂo@?éd tootthcd Vb
browser application on the client conputi nﬁ device 105 to | everage

|

f unct i onavithin & Bpincpedateplstiem V40 welineteanally operatemis arfwsinewsabitata st ore 120

as a tool busi . I i -\ nor e
other ARl IESRoER & PROPIRTERN BICNEB L APL AR OTB0T6R e
exanpl e ewhopdtingdévied 1 Buwhlewritsunaimaliidsafphatchmctivé Sevidts 1SHARBROANT( )
team services portal server services platformfrom M crosoft Corporation.
In the exasAbdarasied?hint tookfasbysingss datedpygsgenentiag cobabordiion veith ore @ f i ce
Shar gRoi {i’]{gdw . i be enbodi ed as W ndows
Shar ggoi %Ol’gg)%e?g%%pgg%? resglé@??é\ﬂéfs??es%gﬁg?&g@n%ggigﬁents of the business
dat a pl at[beaom QukOcxamplposisidimentas swell 4 budi38djta pkttfermad thio td AREBOBYE®e s

125 are simlar.to the | ocal busidge S syst 115 &as descriol]ll)lﬁﬁ abov&i’jl wth
t he exc_eﬁ?%ﬁeféﬁce%%l? EFNG SIS HHE BRASi lé?lé%_oﬁ OXPYRUQT- AFG M Each
respecti Ve%l%?&irﬁérﬂ,ad pl'QH“éﬂn!i‘ @é‘rﬁpcﬁﬁéﬁ% Y ﬂagéﬁabGdi@@gS ggﬁéeg%f?r%ﬁlt@rer\}@ Q@O’)?US' ness

systens that provide business applications. [0032] )r exanple, one or nore
of the exndmamatvikysompsscnt yeydwsniR8rdes dandopes SharePriet fariises 3.8sour ce

pl anni.ng ( ERP stemfr SAP. Anerica, Ine. of Squay e,

bennag v anmaciyssy R r PRSP oTRl, fdinsh Pt BerRiRE A e Ranevely st em

I n gener ghe31¢atdicrabl BuRRcELSRRELI 128 agxdiRilRalo theRicHIEsSinysSdyefdm Ld5as ¢ can be
of any type of Line-of- Business systemthat includes an external service

or sof t watcacriigd rabayaaiviith thegxaseien olorjicsating@ugpidothe busierss dath pafosa 98- a
relation r - f reiat I vi ce.
[ovas] 1o Ao Deaha i AN ndh B oo R LBy RN U EIRSHE e
syst ems 1R&igrovidsbusmmbmpdtiiosl y connected to respective external data

stores 130a-c. The external data_stores 130 can be configured in a manner
si mi 128 118032 dtor gxample gnepyiapre pfthe external business systems 125a-c can be an

enterprise resource planning (ERP) system from SAP America, Inc. of Newtown Square,
Pennsylvania, or another general customer relationship management system. In general,
cach of the respective external business systems 125a-c can be of any type of Line-of-
Business system that includes an external service or software system with business logic
25  operating on data located in a relational data store or any other type of persistent data
storage device.
[0033] In the example embodiment, each of the respective external business systems
125a-c is communicatively connected to respective external data stores 130a-c. The
external data stores 130 can be configured in a manner similar to that of local data store
30 120, as described above, where each respective external data store 130a-c is formatted
such that a corresponding external business system 125a-c can operate on data stored
thereon. Other embodiments of external data stores 130 are possible as well.
[0034] In a similar manner as described above with respect to the elements of the business

data platform 140, a user can interact with a Web browser application on the client
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120, as described above, where each respective external data store 130a-c

is formatted such that a correspondi ng external business system 125a-c can
oper at e owodatea13¢9or ed t hereon. Ot her enbodi ments of exPernskoldars3st ores

130 are possible as well. [0034] In a sinilar manner as descri bed above

w th respect t the e ts of he. bu |ne data pl at f orm 140, user can
i nteract SAMPHUAS %%C%L%%Q?Veéﬁﬁl PRciang 1¢E§rP BeSCEYST SRREY fﬂﬁﬁ%%@ ]o@vi ce 105

to |eVerQﬂﬁx&ﬂ®%&h&@%§&&h§§29BnHQ@mﬁ%ﬂMﬁﬁs&&%ﬂ%hhggtgﬁ%bﬁﬁmﬁkgs&ﬁ%terna
busi ness systems 125, and external data stores 130 as a tool for business

dat a managemeancitrdd colldtmbaoatwignowd ermemether upars thadbtieepcuseg svithfrathear e
operatin t he .cont.ext t busi ness data platform 140. [0035]
Wi | e thec%§¥g?ﬁ%?EB%E?%S@%*%%@F@920125 and external data stores 130 are
| ocat gd qum; A hné tHehR tdpbkd ibSIRSss AadtampPl 28 AT SRt A, dat R0 N YR hrcGoEHRIL | NG
device 110 of the Eresent di sclosure is configured to |ngﬁgrate t he

f unct i onalutside @fthe Resrgsarats phitivamnsl 48y be spryericomputing deviec bUE phibs ragenta

pl atfor md}SA&Q su[fe gglltﬁ{ %(H%éﬁ{égta?%th%%u& iDfal tggg ?itre]mfal“'l;;&snle% %Ee%ﬁlaslr)lg?ﬁ%t%w’ the

server conpu evi e con
operatlonh¢buM@ﬁ@hmepkﬁ%naH4bu5|ness data is brought into the context of
t he busi ness data pIatforn1140 n this exanple, the server_ conputin

devi ce 110036hdiosstimelegasgiessriher iy ﬁtﬁhehé?tﬁléB%lotN@Fhe;?P@’%PRmﬁ&l%ﬁiTVt?ﬁérlat| ng

f
on r %p.ecctah‘t)@ %{ 0o 19{15% it Ing%i;ﬁrg d’g@fa%?ﬂ% %ch‘hh@éteglé Ollﬁoﬁsﬁ@sts *819\‘151 or

presenting an at1 ng Internal to the
busi ness tadght mtatlfem'omekmf the bugihéss datamhﬁfqmte])étOe Amé&lis b»tmpieshe gtava i s

presented to t.he user erated on.as.if re native , internal)
Pt he. buomubis daner bR dat Plorgss of meitgds S enpias Doy ew of

the ser V%s;ﬁ@t"%%ﬂt&ﬁal%ﬂn@% b0 Wi chFr8 Yinfilat to ﬁ%th%ﬁ@?dr%%gntﬁ@%ﬁ, in the
exanpl e shown, the server conputing device 110 is a conputing device that

i ncl udes aeratiegsn busigeysrdetaghatiinjousad int@@5! tartkie &lgsme@mdat@pbtfyrrzleo [IO(st‘B] For
exa t he server uti,ng .devic 10, can a des

compdoor ik SEg POTRS A8 4f Besed i s Suf SRSHER o AR deTrieae 88t *Pa

i nclude any., ﬁwahggup%ebﬁﬁu&@qg@@mﬁﬁﬂgwymes a central processing unit
(CPY), a dat a storage device, a network device, and any ot her functional

devi ces t1803] Haguie Seshpwo e dstailechuicrefribe sarverspmpufingdorcakideridige d nPtShe
f
cor bt BT eS8 COMUNIA% SRARS- B PRI BRI b

conbinatkmnwbMﬁna&mumihebayahepnm%nmﬁynﬁﬁﬂbaaﬂssﬁamﬁnaﬂn@QEOat|ng system
215 for controlllng t he operatlon of %4 utlng evi ce. One exanple

oper @i nd0&pb thanesamplesthe ierv o ammnBEee Fevipe laQ Fai SPEIoRFOMPYITNARPD S Of t
Cor por at 'c%ﬁlpu%rr, &t pefdo H& datSHSRaB® The server computing device 110 can include any

number of input/output devices, a central processing unit (CPU), a data storage device, a
network device, and any other functional devices to otherwise process and transfer data.
[0039] Depending on the configuration and type of computing device, the system memory

25 210 may be volatile (e.g., RAM), non-volatile (e.g., ROM, flash memory, etc.) or any
combination therecof. The system memory 210 can store an operating system 215 for
controlling the operation of a computing device. One example operating system 215 is the
WINDOWS® operating system from Microsoft Corporation, or a server, such as
Microsoft Office SharePoint Server 2007, also from Microsoft Corporation.

30  [0040] The system memory 210 may also include one or more software applications 220
and may include program data. Software applications 220 may include many different
types of single and multiple-functionality programs, such as an electronic mail program, a

calendaring program, an Internet browsing program, a spreadsheet program, a program to



M crosoft O fice SharePoint Server 2007, also from M crosoft Corporation.

[ 0040] The system nenory 210 may al so i nclude one or nore software

appl i cat iwo082Q7@nd may i ncl ude program data. Softwareprappisc@atrsysns 220
may i ncl ude many different types of single and nultiple-functionality

progr ans, ch as an electronic program a c | endar i ng rogra an

| nt er net Eﬁc wad K& OB rlegF’&ﬁﬁlonaaé’mr H’scﬁ%gé‘tglﬁf’%ﬁhﬁ? HlaBYB ésm(&%ft?"&l%w @nd
report T IGLARLL Ak ORickRifk B BHASHIAY HBRPUEANoPOpIRRYn Ot hers. One exanpl e
programis fice suirte of applications fromMcrosoft Corporation.

[ 0041] THeoH¢ rﬂ@rsewnpmmpmtglgdémocd 10 ten bave dddili@na]dﬁamras wa furfceabalitesFar

functionalit exanp r ut i n VI ce al so

el ude daambloo St Sorap i ey § S ey it SRERLIMA SR eemovab e)
such 3s, deQlcc¥emBl&lc Bﬁg&eﬂdncreﬂio%g@e) QRh b§Fbr Qdaﬁifﬂ;e nﬁhﬁgn&tﬁp&skssblﬁtlfbal
additional storage is illustrated in Figure 2 by renovabl e storage 225 and

non-r errmﬁh*iqseorst@m a%}@hzg@tlom@irﬁma@ is iléusératet en Etg@rfa@ by n@mxabwasporagﬂ:nﬁde

physi cal valatilg,and Qor”‘é%?Q {gfn t%PPe‘éa 1€ sBRde RO GHOV AR p‘ﬁ%caﬁ

i mpl enent®d "R 8 ret Hodoof Rnet &5 Igg af S rrgt n, 'such as
conput er xroemﬂ@bdcendmatamgterﬁm&bleclaaltialoﬁtrémstzamceﬁwdi}aﬁﬁzgream[lteadu la@ meghodot her
data. The system nenory 210, renovabl e storage 225 and non-renobvabl e

st or age 23@cchpelogy foresMﬁgﬂ @@n@rmém SHEY aSCORPABIT éeaéiﬁblﬁé&fémﬁwsadat%nput er

%%?geogﬁgtb résnﬁreg%ﬁ 831% d%w g%l ta er satlﬁﬁﬁg@ ﬂs g?DVD) or

ot her optzzdahdabmageyabrtﬁagmge 23C asadtdxesplerafo@hpwet @pdablamgngt medal sk
storage or ot her netic.sto devi t her i i ch can be
e Lo ARRMETOTABET LA e s ot Ve g BEEBOML T b ser ver
conput i NGy deYivGsE otk? m %ééﬁﬂolﬁ KoMt @igﬁ&eve%%meadﬁ@)(% Roihpf the

server conputlng device 1 [0042] The server computing devi'ce 110 can
al so haveptingustoregy negis)c ®3£ettsu cltfagasn«proaagmetmﬂuk storgger other orghetput

evi uch ut devic Qu t VI ce( 24 s.a dj.spl ay,
e o SRORdk AR 1B Bffsr By h R ot hE S ikt Den DBty ng
devi ce 13&d%ﬁclﬁéaﬁ1%e%@8és§é&bﬁs&%ﬂ&ﬂipﬁﬁﬁg @ébl@eoﬂf@e%ﬂﬂ%cﬁéémbﬂt@iﬁ stBraghl e
comuni cations with other conputing devices (e.g., clients, servers,

dat abasest)ledlmmﬁba@a@wfémarvebg@m@gg dywedit. 125, over a netvvork (e.g.,
comuni Cgb rek co%ﬁut?ﬂc ({:evglérl‘:fojc‘?m b3y ﬁax'z’]eeﬁl\’\qr&(e 3(53512 Ne u%ed
conputin i ronrre { oMU cat i of connecti on ' 245’ '3’ diie “Bxanpl e of

conmuni Caieybdfarﬂfﬁdb@e Se@nudioe Gt @ividep huah Mgyt HMﬁtd; aicl. YOuputerrbeeispeddy
conput er readabl e instructions, data structures, %fr ogr am nodul es, or ot her
dat a 20n Supdatd asRlgy FREYCE @ﬁmer cbuanydsopednslided wave or ot her transport

mechani sy AP dr e EsmAh el JURE TR AN al LMEhY% dBBHhGricall3f bAoAl at ed

245 that enable communications with other computing devices (e.g., clients, servers,

databases), such as external business systems 125, over a network (e.g., communication
network 135 of Figure 1) in a networked, distributed computing environment. The

25  communication connection 245 is one example of communication media. Communication
media may typically be embodied by computer readable instructions, data structures,
program modules, or other data in a modulated data signal, such as a carrier wave or other
transport mechanism, and includes any information delivery media. The term “modulated
data signal” means a signal that has one or more of its characteristics set or changed in

30 such a manner as to encode information in the signal. By way of example, communication
media includes wired media such as a wired network or direct-wired connection, and
wireless media such as acoustic, RF, infrared and other wireless media.
[0044] In example embodiments, the client computing device 105 of Figure 1 can be

configured in a manner similar to that of the server computing device 110, as described
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data signal"” neans a signal that has one or nore of its characteristics set
or changed in such a manner as to encode information in the signal. By way
of exanplwQ 20omrzeswcati on nmedi a i ncludes wired nedi a suelTAS2@ 02893
network or direct-w red connection, and wirel ess nedia such as acoustic,

RF, infrared and qt her wireless. pa. [,0044] |1n exanple enbodi nents, the
client coptt 1 W Qivt e VH‘—%F”S& _éalilﬂé%ﬁ? WndoNFt Goree %m%aat}?&ﬁh@r
simlar tgnddhef oRbhicheussein¥elacCOoMPHls Hshrde i k6 hlnicARt RAGHIIREMRRQYe. The
client conmputing device 105 can also contain a Wb browser application that

renders avigsdydh mak. Usevaniplt embedimentsnthe Web ramserapphcaioarns gaheritnt er act

with online content vj b page. | X l.e emhodi ment s e \\eb browser
Sopl i oat iBRer e Uise A TR S PorRP i G B B I TR ER D EslGietens

Pr ot 060l )fof enliRk@nicBUBSE Sxa@iplVehsuS R b WRESbloRseiOppliBRionAN HRMNTERNEEXaN! e
of such a Wb browser application is the | NTERNET EXPLORER(r) i nternet

browser, EXBRYREREymEact b pst.dtemMicloyol Slomasatisner al , exanpl e system 100
o I . . . ' .
can U i el Ll SRR PR s T4 AFS T AL R 7

devi ces er € I of "clirent ¢co

server coppuingicdervioneulihQ daviecpDissituher @sbotiibnts pOOkM} chrnputing ddvibows
exanpl e | ogi cal nodul es of the server conputing device 110 of Figure 2. The
server ¢ FOA R s9Evar sempuier ded¢cuidsara powsiied Welbusi ness dat a cat al og ( BDC)

nodul;g 3 . i | s 0ni ul e 310.
(0047p TG Ak 3 OB, B Y el AR oflpolE BRI eI TBEYE ot e
busi ness Kgtra 2r ddicdervgr com@xingrdeaice dad anchtdes es cd:Biplabtdiness thte cetahtgext of
busi ness t | at f 40. For  exanpl e, in one.enbodi t, e nodul e
305 and. HD Qeodilcid Ehie pogel e PR ERHU D Ao gs 3 e, | dat a
list” of [gei nERBOElRoRR 5B &1 EHOMiEy lﬂ%pefiﬁé RS 1 14303t histhess

graphi cal user interface of a Wb browser application running on the client
conput i nglattergbidmgli®SxteTha datestored 1 3thwitkiniteg¢ontentplibeyingge dite glat®dmdadf. access

an adceas ARt PEraR sTboRarE B PR SHHE aPaft e HTErRLR e BoleE "

pl at f or mgbAratd 48] dcF be “etanpl RitBRXe oDl sS@ha bntbidd 6Hnl ©géwal dafpdul es of
sof tware executing on the server conputing device 110 that enable the BDC

nmodul e 30%re d 3o sraphtgabiscratirfgr at @ Witk krowseyiagphigption remengesn tewdientdat a

t 13 g A
appl | oat 1 oREVN P PRGOS 05, R AL e RAGH BRI B SERTAMBEC e
modul e 3Ghartipdete\es cklomat Bapiiests danth ssdkesmantietae chd usat ¢adracodss whdt her t he

requested data resides internally or externally with respect to the
busi rdss ra%%ﬁbqeé@‘fadﬁﬁﬁi@aeme@abw,th%b%uaf‘éﬁ Aty Plderai4Pus of the requested

data, t helmﬁ@? mc&laﬁp%%@rrﬂ&ﬁﬁé% fnBRides logical modules of software executing on

the server computing device 110 that enable the BDC module 305 to access and/or
manipulate data residing on the external data stores 130. In general, when a user,
interacting with a Web browser application via the client computing device 105, requests
25  data, the BDC module 305 receives the request and makes a determination of whether the
requested data resides internally or externally with respect to the business data platform
140. Upon, evaluating the status of the requested data, the BDC module 305 processes the
data request.
[0049] In example embodiments, when the data request is associated with business data
30 residing external to the business data platform 140, the BDC module 305 fetches the
business data of various data types from external data stores 130 by using application
programming interface (API) calls which are supported by respective external business
systems 125, as the business logic of external business systems 125 are represented

through a facade of APIs. In example embodiments, respective APIs of each respective
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data request. [0049] In exanple enbodi nents, when the data request is
associ ated with business data residing external to the business data

pl at f or mwoQpiothes9BDC nodul e 305 fetches the business daca/uskowarsseus dat a
types fromexternal data stores 130 by using application progranm ng
interface API)sb cal |l s whi cg are Fuggort.e by respective external business
systens LxEMadupinessyPmdesardgHRc BEmusRIF RRFratisialpnesvill ARGORMAS ISy o
repr esent RentNEHERing HAGRERVIH reffilithg 4 HXRABRL Bn STRAN MBALSsidg$RECt | ve
APl s of each respectiveexternal business system 125a-c define pérm ssible
oper at i orrsspekovmexsrndl datrestencs hdfaec.pr e defi ned constraints for otherw se

renderin gperating. bysi ness a residing in respective external
Gata st oreET J8R5E MR adPmyalanEs dbBh A of A ik 1SR TR B SR RS ot e
Wit h respgsibny Q28X afd@intadisl iNA6H strsd Bic ltaPd#ta &R LONhaAI AR Be hibcdaiia
stored in the | ocal data store 120 that can be accessed by the BDC nodul e

305. AddityitepBDymogeladdS dardditionally.iothendatochativessofistad sadicaclemppedtivee
ext er nal e@%&%ﬂ%ﬁﬁn@éﬁ%&&%ﬁ%@%%a&ﬁE‘ st%?ed%h?ﬁaaelﬂcél. a{ark‘?oxjqué"as Q%pain§1§18{n 120
uding v e S

as well, inc arious paramneters an rnitions of construc hat

t he BDC masivhepatinelegvridagasitions aCamssuanthaoiht BDC daldalefI0oeexigsnal dat a
stores 130. [0051] For exanple, this data can include data related to
entiti es,aChst RBG8bapdatmBpaextenprd daastiet BY0- descriptors associated with

each jget r’[96151% A !é&érh%le?&ﬁsﬂ%d % tﬂé@ﬂ%&qt%m&a Rl entitibd, bk e, %ﬂ&rﬁét@%taﬂnﬁm and

paraneters associated Wth ea e respective extern usi ness systens
125 and egutandial dedaipporstagsoesitcti30ith dabtlirhétborhIstourity achoridaiva isbonaioh20 can

contain ta describing the types of data stored in each of the respective
oxt ornal Iakteerbrudiongeid TtEBE i S o trarsto Rl des

logi cal rRPk&SyoknRaDE WAI ExtbMANINY sBRs11RE. AGHMBha BRTRUE HAE sBRYIRPcah10 t hat
enabl es the EDL nodul e 310 to provision business data housed in external
dat a st orcegtairddatpiledeiihinghiee yoat efdataoftotsd i pabof dlat resprctive ovtennalddrta For

exarrql e, t[he nodul e 310 includes algorithnms that map external business
data Po "“WeWE*Y and "forms” for presentation on the client conputing device

105 via god4ep THAERDIAPIDL infful 0310 ihElu@RbogisHanddul & T\ubaver ragnial ogxt er nal
busi ness data refers to a process of nakin confi?urati ons to bring about
changes ithe serpers@oputing dosg] | h%h@@ﬂbhe&tf@rﬁw mesitcs3 1 040 pravsipn Bwintess ponds

to met hOdcfaiJ usy ﬁlpéx"f% %aBASGE Mo {3@%’1@%@@%@%9&&&% 8&8$1a%%i iggr ation

of respecti ve externa usi1 ness SysS correspondrng exter nhal data
stores 13Qyr cagaplediha@Dlomdaila 330 dichetick algoidmhs tat mastaemallABinessdalescr i bed

above. A "fornf ggr r esp?nds to nethods for data to update external business
20 ’ forms™ for presentation on the client computing device 105 via a Web

views” an

browser application. In one aspect, provisioning of external business data refers to a

process of making configurations to bring about changes in a product.

[0053] In example embodiments, a “view” corresponds to methods for displaying external

business data based on a configuration of respective external business systems 125 and

25  corresponding external data stores 130, according to data stored in local data store 120, as
described above. A “form” corresponds to methods for data to update external business
data stored in respective external data stores 130. In this manner, provisioned views and
forms contain content that are consistent with the permissible operations embodied in the
APIs of the respective external business systems 125, and enable external business data to

30  be accessed and modified via permissible CRUDQ operations (create, read, update, delete

and query operations), as described in further detail below.

[0054] Figure 4 shows a detailed view of example logical modules of the BDC module

305 of Figure 3. In example embodiments, the BDC module 305 includes an example

parameters module 405 and an example entity module 410.
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data stored in respective external data stores 130. In this manner,
provi si oned views and forns contain content that are consistent with the
per m ssi bWe 20peratonons enbodi ed in the APIs of the respectivseoientssnhal

busi ness systens 125, and enabl e external business data to be accessed and

nodi fied via rmssible U peratjons (create, read, update, delete and
query ope[P%ﬁS.i Rafaé%et?fé&%ﬁuggﬁ)%i Cr‘?nmﬁﬁs?%@tﬁ(“@é? af a958YS6NFONISHER  Fi gure 4
shows a datahdied adil Q%Q{iomlﬁrali%ﬂﬁkin%%ghl%&s Hat Eﬂ&%?@%ﬂ%@ﬁ@ 305 of

Figure 3. In exanpl e enbodi nents, the BDC nodul e 305 includes an exanple
par amet ermsodebdud eccdSHsarrdunn of kasipdse detatand pustochsllegid 10 @055 The

paraneters dul e 405 comprises software.that accesses connect i.on.

Dar amet or TR TRPET RO UFCR S SPLPFCC S e EThBRe o BT RRO™ he BOC
nodul g 3Q%c 6aHaiRBHRI da8foRE GE &R 186l datd Q1€ 2PThabilni NReREesdat B @ed busi ness

| ogi c. In exanpl e enbodi ments, respective business system specific

connect i drrgragterserasiule 403d definitions are contained in data stored in the

| | dat - | 05.
[ooss] 1 iotehah Setad, b heS SR ARSRRHLP o R SPBh ST oBRK Ft s ana
out si de ajonteReotianinexd daf platfsinn €46 Bataxapphy t@imattldtparkastegxanpl e,

connection paraneters and definitions for |ocal business system 115 and
respect i visTigitioap folog Bviacss sy d A andregpectivg gxtsmalpysingsySystems Heprfor e,

the BRC mpdtbeqding! fu 2 esbl hittlic BEMsRYEHBBRSn FYR hETDHulhER
@@%\{ etf%l ne%

respective "paraneters an efinitrons nay at any tine. [0057]
The enti tsystomdwith 4@ ctonparamesrssnfltdefinitiohhahy be defiees] adefy finfei ons  of

busi ness jects that enca | ate.a set of defined attributes related to a
busi ness BEECHH: crBPemPRACL) sEnEr sty R B iRimsREn Bt ot S ent L os
and ass OCdb?éc?thQtt dnbhRUl8Sa &t 8 8O R REGulcDrdAt@icSd BUsatss Hvibherckerdlodat a

store 120 that can be accessed by the entity nodule 410. ﬁ0058] I n general,

an i nst ares@nehtign lerximygle covpodinrentsd antiiayent essecivivdtattmhyteharcgbnainsidnpl e t ype
t hat .r.eprgsent scal.ar, types suc i ntegers and strings, of.a npl ex type
that Toprabems 5 URlotd BB Lrfihal G ab Sttt B mPudafib™ ©%,
entity ineésdNAa gshishl, as instnsé ONB &ntitPEontEAPHAY @RberCli thAChdign dmbpabul ar

list data. In the exanpl e enbodi nent, the "Custoners” entity instance can
i ncl ude dypathal igpreserscadr tipasaueld ApMicgergng SiringhL QMM BE Haf i el ds such

as Cust Ogﬁ]ér g&?j%% %gﬁeﬂ&n%& ﬁelﬁr &%Hé% g% A[%ggeesg‘gﬁcgre&gﬁzle Mgﬂtﬁ%tlﬂ?antcgp haarswl' I st

woul d in ers assi respective colunn and ro

[ 0059] | r‘Can@nasyant Enghdyicty,” adrt inclidt @sabadar [80dgo4.i Bietho Exanit emabdimenqf
definitions that digtate how fields and respective data nenbers related to
a spedi filec hesteyorar entify duduies ,Cawehﬁr: DU @Rt UTPTRGHE O B3t ent i 1y
attri but egnf6l ALIBIsIB ATRELDRHARY AE7lcY @?&ier&qbr(g%lléggand Addresses, where the tabular

list would include data members assigned to each respective column and row.
[0059] In one aspect, entity attributes can comprise of a plurality of definitions that dictate
how fields and respective data members related to a specific entity are accessed, modified,
25  and rendered. For example, entity attributes related to methods assigned to CRUDQ
operations can dictate allowable CRUDQ operations and related functionalities. For
example, if a method of a type “Creator” is defined within the attributes of an entity,
creation of a new instance of entity is allowed. Furthermore, as described in further detail
below, CRUDQ operations can be logically grouped into a View Group, that enables
30 provisioning of each of respective views and forms associated with the entity.
[0060] The provisioned views and forms will have related functionalities associated with,
for example, the defined methods assigned to CRUDQ operations within a View Group.
For example, if a “Creator” method is defined within a View Group of an entity, a “New”

menu item may be provisioned on a Web page that a user may select to create a new entity
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operations can dictate all owabl e CRUDQ operati ons and rel ated
functionalities. For exanple, if a nethod of a type "Creator"” is defined

wi t hi n t woabtwilbasbes of an entity, creation of a new i msramseeoodssntity is
al l owed. Furthernore, as described in further detail bel ow, CRUDQ

operations can be | ogicall rouped . .into a View G, f hat_ enabl es
provi si orPHE%SH %E%?fﬁgﬁj@dﬁéé?}g%‘f% De0gs s Rd TGP RS CPAISHCNL h t he

entity. [KPQQ} thhheoRisPYlBloNEEw VA BB ot IpMalel” MaVAINR! BF 8fHate of
functionalities associated wth, for exanple, the defined nethods assigned

t o CRUDQ anger ataropwpwitichibha spevifevenGhoumptande rné x aregphael, ofiaftype “IBrletat’adhdt net hod

is defined w thi .View &G0 of an _entity, a "New' nenu item may be
provi si or?ilawcgr‘fora&\]l%rﬁmﬁgﬁegp?%gé)elglt&élég}anﬁﬁy select to create a new

ent it ¥i Nghe¥IfeAs eMRInc@¥BER, th FRfaliossbddigbitdenanb®t ROGn&f toa RYPE " Fi nder ”
or "Specific Finder" that correspond to a view, a nethod of a ty

" Updat er "opetistongfor sespedtvic vigyaeans fofmeena berlogioplty grouprst topetergntog @fsét:i fic
t H t H . . K ‘ll K n t H
T R b I N Sy

of a speci en 1 ns ned above, n-cer

enbodi mentisw offet‘Gostsmas? kgt dndtan cCMAYQodRecatlito B Sctfddcoluggpeldticuie inclirles and
forms can _be | ogically grouped together into a View Gro;}g. ln general, an
entity may SoNtEe naHLiLEasHNang| #d 4reripranyPimex dmseidain spgodigrsafs s vi ew of
a" to f ' LKt - d: t.on t : t can
el e B op Ry b FORS FREVER SRERGAT M SR VRSO,
enbodi mentauld bhiysosféca fcthodiod vy e fimakel’yors Bppafit Fandet, 2w depcobet atfidimgr i n
whi ch the, associ ated View G oup would only contain a nethod of type

" Fi nder" d&Falf?@E%‘?é'i fic Finder," as described in further detail below. [0062]

I'n exanplgo@adk Pl TmuBHREt, YRRS t}%fes geddmed eﬁﬁ‘tﬁria_rtﬁ/ibﬁ‘tteﬁ hicyolgBlcak e
possi ble as well. For exanple, an "lI'dentifier"” atfribute can be defined

t hat repredbnta caapplesistldentificéattiiiuge ofn be dspmed fhiat reprasinty 2 psiscitends a

primgry key,.sugh th a .respective.entity can be identified Further, a
P e d it PEF soelt Sy SOl i BRY MR ERART P HOPHILE ERBl 5 f or
filteringdeatfed MeuhBESa tPigbrDdseriptef Winddtcdfah @t definddveciatiueds @fterdr foet hod
assigned to a respective CRUDQ operation. Several exanple filtering
criteri a filisgingdatagmerplgye fghiveretugicdadier 2n ingocapon @f ampthask dspigpedyto 4

" Conpar i ol fI:D"(‘J(- . Of ey : .an [ " [ but e can
be defi ang%teﬁtg é(it:lﬁc u Oelg&gt(l:otqﬁ' r(}ﬁeggﬁahégd% rléeﬁﬁ%@%ﬁ%@%m@g}%g@ﬁg%@ég%re
m ght be oriedrit @t Witichil ceindriat ¥ “CoRP&BonFuritchierandathidrel Atdioosdiiypsn attri bute
can be defined .that contains reffgr ences to one or nore entities that an

assocat i G¥fliPes geibHEsraghe defingd@aineludsnnstppethpisare sfersaseat? 8 AR L Bi3f esent
rel ati onshi RS RGL AR NG /htiffPr € entities. Additionally, an "Access”

attribute
[0063] Further, a “Relationships” attribute can be defined that contains references to one

or more entities that an association is defined on. In example embodiments, associations
represent relationships between one or more entities. Additionally, an “Access” attribute
25  can be defined that includes methods an administrator can leverage to set access rights on
(i.e., CRUDQ operations). Many other methods or types of entity attributes may be
defined as well.
[0064] Figure 5 shows a detailed view of logical modules of the example EDL module
310 of Figure 3. In example embodiments, the EDL module 310 includes an example
30  schema generation module 505, and an example forms and views generation and rendering
(FVGR) module 510.
[0065] In one aspect, the example schema generation module 505 and the FVGR module
510 enable the EDL module 310 to integrate business data housed in external data stores

130 into the context of business data platform 140 by mapping respective business data to
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can be defined that includes nmethods an adm nistrator can | everage to set
access rights on (i.e., CRUDQ operations). Many ot her nethods or types of
entity atwoibuwaseonay be defined as well. [0064] Fi gurePbTAlseaw/0289det ai | ed
vi ew of | ogical nodules of the exanple EDL nodule 310 of Figure 3. In
exanpl e enbodi t he EDL .nodul e 310 incluydes an exanpl e sche

generati o ﬁe‘ﬁ%ﬂgﬁe %“B@@’r Pé%&“%%“b&?aﬁﬁbﬁ%“%‘r%%l’%??ﬁ u\%firé%e%% ?té%ti%?f{%hﬂ
renderi n&V@lEV@%)seﬁgg%‘l @tlcﬁﬂ&l thkggéﬁ]coi’n@u@ﬁ?d@ﬁm& Ac%r h@pﬁﬁ&ﬁl@?

generation nodul e and the FVCGR nodul e 510 enabl e the EDL nbdule 310 to
I nt egr at efsprens ddaosurhdbs povisored verwrednddatres gmtriesot@g thattaee t he cont ext

o PSS B A B toRRPUEGEE RSB, R Sl

i nst ant i auethcQYsydteMEN 2B RWHEIinINR! the BDOMoalet30s. cl i ent conputing device
105. Accordi n&gto the principles of the present disclosure, the provisioned

vi ews and096st rfs ose asnech thegishera geneaatioamaodidn 80 Seammarisah stftware thee peeesssh bl e

operatio i Pl t I i pes ens
155, " CRAEITRES bESts btk Pl GRS o E BHE B T e
gener at i aohém4l gktnereﬁﬁﬁ ety $Bescentd Maspectifatntitgaad aB &ssﬂ)efatddl ditiridOs af

entities as defined in entity nodule 410, as described above. In general,

the scherf@EKeriadnastoresiy the kgl dateeese?0n Fpesrwamle e shemegengrarion |
assogqg pat ergo@tflé FO?&Eﬁ?ec@ﬁle%qgﬁl?és%qacbé}s Qﬁ%ﬁt f“gﬁgcggfe%;;aﬂg 3131981% Igat a store

120. For exanple hema " generation no celve a request to
access annemtorlypf tHoustriboes sléﬁnmtthctemf dn nhagxampleerhbodimofit, thee* Castonickyit es

defi ned therein. .| h | e errbod rrent he st ent may be
Qo1 med VR Ry B det O et TR ek HlSp PR 196 and R sy o o
a_def aul (Al &0 dHIn 1 n ARIRAUDCARAGHRLEAHE LR QAR o/ R ing

operations, including the "Creator" method, the "SpecCific Finder" rret hod,
the " Updeth@ ‘Crepor’ hodthodnidic t‘HpectiDeFiod ”'mqﬁmmdw“lhtd@twr”dmn@lbsi,, andgbn request

the nerat 0 dul.e 505 woul d rform an i nvent or

B et R L0 % e SR e R G L R

entity. [fe6hh aﬁsnmawﬁfat evanncect tNErsCNEHBf GENEIRE (RUDQGBoddT may
receive a reguest to access an entity "Enpl oyees" and perform an inventory

of the atthe i'GustegergeritiEd therein. In the exanpl e enbodi ment, the
B L N P S R e
exanpl e, dcb&s* Eﬁpﬂlt@yﬁ@e@lomﬂ dnd prefprmah inveatouy efthlaatthamatiﬁﬁﬁ'ednﬁetrhmd and
t her ef or e upon request, the schema generation nodul.e 505 woul ﬂ [ nI\l/ttht ory
t hat 20ne | n the example embodiment, the “Employees” entity may be defined outside of the conte
of business data platform 140, and therefore may not contain all of the CRUDQ methods.
For example, the “Employees” entity may not include the “Creator” method, and
therefore, upon request, the schema generation module 505 would inventory that the
“Employees” entity as only having the “Specific Finder” method, the “Updater” method,
25  and the “Deleter” method.
[0068] The FVGR module 510 comprises software that accesses schema generation
module 505 to request an inventory of attributes defined within a respective entity.
Subsequently, based on an ascertained inventory, the FVGR module 510 generates forms
and views for later presentation to a user of client computing device 105 via a graphical
30  user interface instantiated by a Web browser application. In this manner, the provisioned
views and forms contain content that are consistent with the data types of external
business data residing on respective external data stores 130 and business permissible

operations embodied in the APIs of respective external business systems 125, as obtained

by the BDC module 305.
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"Enpl oyees"” entity as only having the "Specific Finder" nethod, the
"Updater" nethod, and the "Deleter" nethod. [0068] The FVGR nodul e 510
conpri sesweabhtware®ot hat accesses schema generati on nodulP€TAB20WM2898UESt an
inventory of attributes defined within a respective entity. Subsequently,

based on an ascertai ned inventor t he FVGR nody] e 510. r at and
viows for6] diorskauBheHt BDEE GG SEROGI BIMER BORSULIAGOEEY fid W6l v a a
gr aphi calymyage s1MLQE R Al se1§én@an§én%£a%@!n%yodﬁlevﬁi5 tBONR R andRRIkGRoFae. 1N this
manner, t he pr ovi sioned views and forns contain content that are consi stent

with the aftaibates ppthe cofityeKivstomadrs. B Usithesengdt embakinditntheophanes gactative

ext er nal res ,130. and busi ness ernis i bl per ons e ied in
Che aprs BrFe SR PRy eSS mul Ea SRk AefadBrtBulSRaRiaa s ", he
BDC madul g 1306 [RQRSY, tIROTS R EIIHI Rier Mnkihold SBPETHd 4O tth@h&i) hhd ¥he “Bésdt@mer s”
as descri bed above, the FVGR nodul e 510 accesses the schema generation

nodul e SOBdh@drequest an |nventory of the attributes of the entity

LSO G1ETRL eV ERSR S R, BTN SRS ARADAY) o 500

woul d per tor eturn incl udi ng

t he " Cr eatqucst tetladcorhpgingSeerk flos oFidlelant da@frbocan inktenceldddatigr " net hod,
and the "Del eter" nethod. [0070 Subsequent |y, the FVGR nodule 510 creates
forms and GrsemsTs n Thispaniwlyds rﬁéﬂ"&@@{crﬁa}m&% v’ @quﬁ@néémaeag 205 of

rel eygnt gl gd Eﬂ%ga%%tg@%%n?ﬁe LWALY mEHSE %%ﬁéd \@ Lpl ude, for

exanple, creatin menu item and creating spx" Wb page
when the1ﬁﬂmmamdbwuhﬂﬁhnﬂyumﬂmhunémﬁ@haﬂEﬂhénmmpdmnmamiaemh@ﬁmls found,

this may | ude cr, Edit" nu,item and creating.a

"Bt AL 8. ABETEORERSR He TRER SRRk Bt BN 5 may

i ncl ude ch@ahbRITRIC %@ﬁ@lterﬁﬁﬁlddltfoﬁm%%g@bstch%@l |ﬁdﬁhé¥3de@£§6‘erléxpexghén”
further detail’ bel ow, when the "Specif Fi nder found, this may include

creat i ng the “Spesific Fader” mfemld dlmid rrcﬁcrrlncrigdazcrreamgm ‘6lfew meextiermand datizg | i st

creat.i ng a _new Di tem as "S ecific nder "
e BeBp sl Budhal ARl bERALTHAT Hipley FIRE R TR LS e
added as ‘iSpedifls Fatiet heill B inRklogafed $dPthe ﬂelaptlﬁyalfe%ﬂmneh@@ml&ndswm pearly, with
respect to the entity "Enpl oyees," as descri bed above, the FVGR nodul e 510

accesses added %Scﬁl@ﬁwlg@ﬁepa&nl‘@ﬁl%ﬁ& fisplspHory request an inventory of the

attrib u_t gﬁ“ﬁl cﬁj?ﬁa@% \MtﬂYre;sg%BPnE O%E %ﬁtlt" VJ(]aEn ee? X gwés%rlgéﬁjac,’o%'vgqﬂg FVH?@ schema

generati 5 per returns the obtained
defi ned ahbddildft®sccessosthedingnd fmet aﬁpﬁ@xm‘dlu&- ESﬁdeéquerBinhQﬁhntdrb@f'fﬁdpdat er"

el h02% aa?tglbhpeg 0}&1.66%?1%1‘[6; ''lErnrrI;EItogjeegi ” In the example embodiment, the schema generation

module 505 performs the inventory and returns the obtained defined attributes, including
the “Specific Finder” method, the “Updater” method, and the “Deleter” method.
[0072] Subsequently, the FVGR module 510 provisions forms and views in response to a
request of external business data by client computing device 105. In example

25  embodiments, this may include, creating views and forms with respect to the “Specific
Finder” method, the “Updater” method, and the “Deleter” method, in a manner similar as
described above with respect to the “Customers” entity. However, in the example
embodiment, the “Creator”” method is not found in “Employees” entity, and therefore no
associated form, along with any associated links, would be displayed.

30  [0073] Examples described herein include rendering business data on a Web browser
application. However the systems and method of the present disclosure can be applicable
to any client rendering process such as, for example, rendering Extensible Application

Markup Language (XAML) for Windows Presentation Foundation (WPF).
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[0072] Subsequently, the FVGR nodul e 510 provisions forns and views in
response to a request of external business data by client conputing device
105. I n ewxarnplioaiessbodi nents, this may include, creati ngPeirasg01@0e89BDr s
with respect to the "Specific Finder" nethod, the "Updater"” nethod, and the

"Del eter” nethod, i nner simlar as descri bed above with respect to
the " Cust!Bifdi s @%ﬁlﬁ%@.aﬂbﬁ&%@wlﬁ@?w%ﬁ@a@eﬁ%%f:@seé%a%ﬁeﬁsemew,@ﬁ% "Creat or "
met hod '%nﬂﬁﬁﬂ&%WBQm%ﬂd&g%Bm&ﬁ%ﬁ%nﬁ@h&E%mnﬁﬂ@uﬁQ%&%f@&%nﬁ%s%?&ﬂ%‘ated
form along wth any associ ated |1 nks, would be displayed. [0073] Exanpl es

descr i bedphstiennarcnesanded belodevithieftasiatedsgutat @8on a Web br owser

applicati wever .t he st nd met hod of .t resent disclosure can
o ot By TRESE T nbs amoR B of g Rt etiog oD LFooh ofyf G Ra!
r endesi NQakxligNak Bp&atiiPE0% abuSiRcVabilidutibA MO XaRtidte b sdroér BhipRans
Presentation Foundation (WPF).[0074] As described above, the platform 140

al | ows t HisviggeSubssqaentlys at opgrasign 6Qhdhersgivgroatrating devieeadcdisay? tsabdath
i nt | t : | . - .
toscr i bed Bsr SEPSHIRR AfhRatb g op gt AR fa Frof R ARE LR,

f | owchar tstaatd anthexeaplea petdrod 600 for creation of an external data |ist.
At operation 605, a business application is instantiated on a server

conput i nd YV i Ateorersiiies &dlehe prvergommaing dedee riyzes His 18umnity of afbiithg

devi a : : f ' .11 but es
dof i e vu iy o oplaidh 6BZIASh{H o PERIL GITE o PR el oy o

[ 0076] Atexcypedl ahiacitoré 1(yt hoimes bevivess datoduth wgl lohewsicd ¢o aemratetzesxttdnel datavent ory
of attrigutes acquired at operation 605 to identify, for exanple, one or
nore par ters of a respective external data store that houses business

data whi G | At BRr4498% 15 A€ 5§ Eontfitifg UEFiB@berfRhA al hédpind HB8Lldurdh

operation 615, the server conputing device perforns a nmapping procedure in
whi ch datvehitly dets tygfes dhdata membersofdhe externekdats smaircakat appert oalata typerapped t o

data type.fields that are native to a preferred husiness da | atform For
examioer Tl Ao BR g et Codatecd RS PRGBS, BRF PN ne Brfact "Namer
havi ng dainétymsiaessmiy hdveaFiry€aé” arkl ‘MiaBONamd Nave@y %84 neRbBtitviifiga egui ce
woul d map the "First Name" and "Last Name" data nenbers to data type fields
havi ng a ofsttringg" Thessavargampyties dai¢a eoule mapdhe (i dsancd and “brditNadiem | n
enbodi ne i J r r usi nes rm npl e,
Shar epor e SRR O ahE PR F S et SR Ty A B B ondl B BAETT
menber s qflattdim. "IQ¢atbodBichtsintwHiyh thepecfeedibishidss datd platfelrd is, b exlamipte, a

"string" data type field that enables rendering of the external busjiness
dat a Z0n ViheiRdoHcPIREItioR AP CAR Fap i ‘ddfst Bipmeopnd “Last Name™ data members of

the “Customer” entity type to a “SPList” field, which is a “string” data type field that
enables rendering of the external business data in views and forms within the context of
SharePoint. In this manner, the mapping procedure of operation 615 operates to surface
external business data into the business data platform as if it is native data.

25  [0078] Next, at operation 620, the server computing device creates an external data list. In
example embodiments, the external data list is configured without any respective views or
forms. In one aspect, the created external data list is demarked as to allow the business
data platform to connect to the respective external data source via the server computing
device at any point in time.

30  [0079] At operations 625, the server computing device analyzes the inventory of attributes
acquired at operation 605 to determine which of the methods associated with CRUDQ
operations are defined within entities stored in the local data store. In certain
embodiments, the methods are logically grouped within a View Group assigned to each of

respective view and form for a specific entity.
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SharePoint. In this manner, the mapping procedure of operation 615 operates
to surface external business data into the business data platformas if it
is nati vewoabw/11f@®@078] Next, at operation 620, the servecTasa@oioRsyg7 devi ce
creates an external data list. In exarrpl e enbodi nents, the external data
list is configured w respect.i Vi ews or for 5. aspect,

t n
the creat/@WPobitiey aﬁtloagﬁgﬁ tPFé W?rsCOHQWHP% BVISS CERCHY o feTrec lBu&“ﬁ%rss data

pl at f or mh QLEPRNGRE in b Vib Wb G REfpkiaYibn 825 erm&éanffﬁé AnBQHERs thésdrh& server
conmputing device at any point intime. [0 At operations 625, the server

conput i ngodmutivg devied greatss & Néchi page Meraragh Nﬁevaﬁmunﬂml@smagq Fmddr”anetbp@r ation

Sori nod g iePnigrs Py Weh PEu T h RRae i R TSR rlbd, S Rnap BN are

enbodismentass It digaIRIEWIAS0RFi € A@ghmbhwﬁk@y%@gu\agé [eANVR) Viwx@Ioup assi gned
to each of respective view and tormfor a specific entity.[0080] At

oper at i orgeag@®tedifin gher Fardeg ompilio mad Hety ip éhecciaé%ﬁy@g figldsHeat Mall be sethrmed nder
met hod fqynd. \Iilgwa Vb &G QUR B oS 193\9?@% I&Dogfg%%%o%rsuwﬂﬁ%(@ﬂp &?'J}t%?cqlxs@? p§s. the

server COITpUtI ng VI ce'creates eac oup contai ning a

"Fi nder" theWBbcbagadh@bmhd@umB eReduteemidvibd cRamial bigiess danedell de fachedhe Wb
page. In one aspect Part | everages a Collaboratijve Appl i cation
Mar kup LaFyn et d)ata\ﬁt@wamf YJened By Hi§ sSErShreARItNg deyise ntARABY and

i stgoal {cr?&elﬁggzgﬁml%v}&&% 4S8t Gy LT i iht bRENSELMERRARIA, the view 1n one

aspect page i1 s configur suc when a user browses to the Wb
page, thgo0sH n@mperaﬁohl63éxthemmemmhegdmle¢ ozhteh s derscadat Bpaatt’l be

fetched fro xte ata store and_of shaped by the server conputing
v oo i roghad oIt & YaRs ot songr i Bns o olSor Tty S BB 1t HESBer neos
data pl atfmm reﬁﬁb@ﬁ% Vectw @Rﬁfp%?ﬁ&tsﬁﬁ?‘Uﬁda%”%%tH&f 16 QURMpIcRGn NN &GRS, CT eat es
forms for each "Update" nethod tfound in a View Goup at operation 625. For

exanpl e, theiseridicorputiig devier aattesla Webrpage f@%é@i\/m?e@r@wommpg glmppor ts an

croadse 4 Uniat SRR e lisD patg R et PR R B BE AE S and
e RS R R e G R R B ot o e OB Rl Dby A

conf i gur esperutiv 6D MO sdtadricohpubifg Heneemass ffioh syl age. resqgec@ﬂer ation
640, the server conputing device naps actions associated with respective

ext er nal Bispd dysingrsrdatarte casiemaetians ofdhebesinashdatp pitiesss Feaexwnmlat f orm  For

exanpl e, rf%@ﬁ?@@%%f{ﬂ t@at%h&&% dchtﬁ%ér’%t%le%tc‘?&tédo the entity are

creat ed. igure an exanpl e nethod 700 for
render i nqoes?] eBig@e Mashodat dlomichart vi avexafiplOpethatli7o0 fdisnddring aaexkieetial
conmputi ng devi ce accesses. a Ioc%l data store and perforns an inventory of
attri2But et Ve A SRFHIBGOP e PEET SRIINE dRYice Aess~ish el fHa Store

and performs an inventory of attributes defined within definitions of all entities stored in
the local data store. The server computing device analyzes the inventory of attributes such
that, for example, the server computing device is enabled to call an external business
system API that will allow external business data to be fetched. In example embodiments,
25  the inventoried attributes include, for example, a “LobSystemlInstance,” an
“EntityNamespace,” an “Entity Name,” and “SpecificFinder” name, which fully define a
View Group for a respective entity.
[0083] At operation 710, for a respective “Finder” method identified in the inventory at
operation 705, a “Finder” method name is stored in a view CAML similar to, for example,
30  operation 630 of example method 600, as described above. At operation 715, the server
computing device calls an external business data system API to determine a set of filters
on the “Finder,” and configure the filter values based on the values stored in the view

CAML.
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the | ocal data store. The server conputing device anal yzes the inventory of
attributes such that, for exanple, the server conputing device is enabled
to call awOeRrteenm@b busi ness system APl that will all owPextuseoialo2893%i ness
data to be fetched. In exanple enbodinents, the inventoried attributes

include, for e arrpl e, "LobSyst eml nst.ance,.” an "Entit "

"Entity NGRS - %ﬁP&ra"SBg@Pf & BTN eleOMMNE RS VIR BHPCREG ﬁétfﬁegat%\}mv G oup
for a resperlsUR &Rhdbusih8Q33a Mm MRELRLhANatalBurdeOAtRpEGEREGES, YR, " Fi nder”
method identified in the inventory at operation 705, a FI nder ™ ‘met hod nane

i s storedeimgved datew repdkrediantdrdimgtto thefaew €¢dviplome oopwrasdrbng.68@riog aekanpl e
nmet hod 600, . as d i 7 server. conputi ng
Govi oo et Gk SEheanlefissdhy JBEBoul d Rhiovb8 SR rLlfs R et "ot
filtenss Gherh§ ashidadebble agddn Rk in@WERenidie ubéd loffrevent heheb@rtbp9datahe

val ues stored in the view CAM.. [ 00 4& At operation 720, the server

conput i ngnawtinees igteegbles Atepcrapipndéy. H RHo sendercd de A Veshepagadortke er nal
busi ness Cfg%e@ec{ SRS %rdgﬁ Rahndab ﬁs1§t§ﬁ'tr With éétrat?o[?%i'lﬁ %Je%;%m jhe

retrieve ta I'S reordered accor r’e sorting,

filteringntodirmag) thy rarievedpiatd 1edeﬁdererdhﬁserdedrfuhevietd teed feld kit @araalvako thehe
retrieved data is | oaded into nenory as a data table and an i ndexi ng schene
is used tYSHEE/EER Plei@heed to copy data many times in the table. At

oper g 0 f‘[mga%? Fi dhdwb S MOG/REt bR -3 e&‘éﬁgl%%&hwéod 2 a n%@vf foﬁﬂ @&brﬂé%l@n
condi ti one

nner consistent with ration 72 I'n the exanple
enbodi mem&t, opei'aeloné’()ﬁjthaedveiatompuﬁng dmzieaf eallcbagedn ﬁaldtxhu@edéttom thy pecat i el d

that is tive the usi ess data plat 0085 ure 8 hovvs a

{1 owchar (YSin TR EHTS CHEDHOE 800 FHIoH v PP REL DA S4rBe A per at | on
805, the: @{’V&{a%@&alw& I8t ofhk@6sikct ATMIE FghohiMakhgss.from the | ocal
data store. I n exanple enbodi nents, operation 805 is inplenented by a user

sel ect i ng0088K " Atoypeeation$dertbel SW@ C}@agﬁ@ltlEﬂd@Vlf:@amw@S &@Ilb@éﬂawme fwrmfield

val u At.o erati server cesses the
 ocal Saatid 0By A uRETHE: ¢ PBES ARG sFRIPYT o SRR REEF R R
defi ni ti qpgal @htadtdre.ent thisir@snngt, @lﬁ@ﬂtﬂ'dﬂ cbﬁr@uﬂl @dvickat ansl QT ©-call An kekictnal@nner ,
the server conputing device is _enabled to call an external business data

syst em Amusingsstdafij $yisteat ABvhakwdl sliiaw pxisingblausingss data tp brefefcbed hbiexamplexanpl e
embodi meny odgrﬁe%té WE fﬁk@ﬁtﬁﬁ% ﬁr@kéﬁ%ﬁﬁdé B/ e‘igﬁgn o ?E‘Lgl%@%%!nﬁnggnd:e, an

" LobSyste ance, nespace

" Speci f i cHEnndNdmapae,” antiBlitf Nhﬂny,”dﬁﬂr BpecafidAiederGhan@ wioch fullyelkfiechi ve
entit [0087 At oper ation 815, the server conputing device anal yzes the
i nve ory Mg Pif@fi wwapective entity.

[0087] At operation 815, the server computing device analyzes the inventory of attributes
to determine, for example, “Updater” method parameters defined within definitions of all
entities stored in the local data store. In example embodiment, for each field value in a
form, an associated “Updater” parameter is set. At operation 825, the server computing
25  device executes the “Updater” method to update external business data in a respective
external data store.
[0088] Figure 9 shows a flowchart for an example method 900 for deletion of a specific
instance of an entity. At operation 910, the server computing device accesses a local data
store and performs an inventory of attributes defined within definitions of all entities
30  stored in the local data store. The server computing device analyzes the inventory of
attributes acquired such that, for example, an entity “Identifier” attribute that represents an
identity of a specific entity, such as a primary key, such that a respective entity can be

identified.
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to determne, for exanple, "Updater" nethod paraneters defined within
definitions of all entities stored in the |ocal data store. In exanple
enbodi mrerwQ 2borv1ie@eh field value in a form an associ at @dT/uSpaatesy37
parameter is set. At operation 825, the server corrputi ng devi ce executes

t he ' Updat er"” ate external RQusiness data.in are pectr ve
external Pk Akene etwp%égetg © BT OTPULAB HEVIES #11 RNy esfory ot Al YAre

met hod 90Qfipdd Aehelation oo s&hstl?%ﬁcfotr b%mﬁéttﬁ@gfé%v&fcoﬁ{f)uﬁﬂg téMee AlenMEL ati on
910, the server conputing device accesses a |ocal data Store and perforns
an i nventtorcyll efi exitinal busiress dasé sysean WP that wakhlleow tekensl bisiadsk detattd be es
stored i cal d ta . store. he server ewi ce an zes the
nvent or Yt B s B R Fi WTinRCriEe SRTRNGATNE R BN ¥

"1 denti fi@lobSaidminBtahee,t hiat EARPRNSHEIHabe, 2ln I'BERY NayncQf arid S@e&ﬁtmdeﬂt Iy,
such as a prim key, such that a respective entity can

i dentifi é@n{e@we@% fAltly defercat Visw Quasip foheraspeofise caldfipdtt |0ngraae1w P2® thhal yzes
t he |nveq£ A IL QEQHE%§a§&%%Fﬁ§§m@}18§ tion 910 such that, for
exanpl e, & Ser er 566 evice I's enabl'ed to call an external

busi ness [d@toqa Emeﬂipmmﬁdalahem Hscabédheretcan baimplesiciied as thaicalt o be
fetched. In exanple enbodi nents, the inventoried attributes include, for

exanpl e, RGBSt eReing dewice 1%%n®tEﬁflie@>¢RﬁWB§%%%>@tem gwirogment-yIhame, * and
" Spegiyf e ecti ve

ent 1 1 A L R e e e er

met hod. [i0980}i0i%) stepx anptagraniowdiutve nimigesca 'r:cbm;iuth%rcmvwepard (¢ i npl enment ed

as logical operations.in a ut i device in a networked.conputing system

envi 1 oo oM E RS R MoHa s BTG Y & rOmPERRaESTT) a sequence

of conputggor} "ﬂﬂr%ii@rﬁfal%dthb ’[tﬁ%léall"é s 3h®B%m Fl‘%fneﬁfe@% aporRiM BSoftwari ng on

a conputing device; erconnected logic or hardware nodul es

runni ng vﬁmhva«re,am@bgﬁhgltaﬂrglrdew,@ed/O[r @@mqml;matmxﬁambé withegt dogdtmgl from

operatio can b d as in softwar.

ohal dg) aitly fPe BF e TREIT AT EY Dol bR phURUG b3 devi ati ng

from t he ®epper HstiubgorRcas 88 tnchdse bas stofed upbe aSeMpWRF BsadiblE MoRdge, O

simlar sequence of conputer instructions can be encoded and stored upon a

conput er MeHUAEN can Bsage cROdrdIBHE SdrcTaV e Benad iy dHasmigsion batveeen

carrier- ﬁ‘zm%%ﬁ Jsor transm ssion between conputing devices. [0092]

Al t hough t % matt er has been described in | anguage specific to

structur quQ@a&lﬂt@gh aincubjectmbh@dnk dgircddscrileddsin lnguage ip@ciﬁe talsteletahiood t hat

t he subj ect matter defi ned i n the appended cl ai IS n necessar] |

i mi 28d tieatirse ag% emethedelogical acss, §iis g)clresurrﬂiée&nggﬁ he su Ject matier defined

in the appended claims is not necessarily limited to the specific features or acts described
above. Rather, the specific features and acts described above are disclosed as example

forms of implementing the claims.
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above. Rather, the specific features and acts described above are di scl osed
as exanple forns of inplenenting the clains. CLAIMS 1. A conputing device (
1 10), cowprosymgsoa processing unit (205); a system neromUSE@ALO898DNNect ed
to the processing unit (205), the system nmenory (210) conprising
instructions that, when executed by rocessing unit (205), cause the
processing unit (205) to: create a béggl@g@s data cat al og nodul e (305) that
accesses j@and nRRLA I@{ge&v%t(m%&ﬂﬁgn%n an internal data store (120) and
an external data store (130), erein the business data catal og nodule
(305) recei ves: moewgngsnit{YrS)dat a, determ nes whether the data resides in
Lhe s ot ST SREReb 2T Al e SRR SR PRSP AR oo
data provpso)dhipgisiRdidteicliedOhatt RAbn BXRUicEIb9NBe fratesRcARRIS05)f £QI% tHe
external data 'Stoéiﬁ(z(jégg))’ wherein the external data provisioning nodule
(310) mMaEBOoERsIBE H ‘fromthe external data store (130) for
presentation on a clj i Vi ; i . access
and mani pul ate the Jé%aﬁga P ﬁ%ﬁ%&? Egﬂ&% gorgnrglsdlg%_&?s g%h\é?‘g&%sgﬁ%@%gépgg%é manner
as accessing afach mwEidinglonadni ing@richtlaa fstope( 20 andiresnahaldBtastsic @t 80)( 120) . 2.

The conputing device of claim1, further corrgri si.ng the external data store
(130) that incVhfes thafusaeseddiaratalag moduled 38} 16FSINES argelecst 19 ng entiti es
of an external I | i i t tities
of the exter naqehﬁ‘?.{éﬁz@s? ﬁ%éf/‘g{%;ﬂ r%( ‘"‘g‘%%éﬁ’s lﬁﬁg&g@?g%@%@% ngedgnotgl eteﬁgergrrdgt hods.
3. The conput idap dexei(t20)pdndcdcacsntiis dathesseling drhihe buermad dsta dara( 188);ahdg

nodul e (305) further conprises a paraneters d 405) that |ncludes
Connect | o par anet o SAEMERET ditt PENERe Soprs A stoxnetullint "ext er nal

data stores (I130dssed*rothNBe SQBMHE AdMstdRVI §6), RhelPihPeternd 848 bFovidiSning
connection paraneters includes definitions for both internal data stores
(120) and t he rexdude (D) tapacgtmakdaty figm)the Sxtefhkbdatostprset (13Q) fdepicsentagfonc| ai m
1, wherein the business data cat al nmodul e (305) further conprises an
entity nodul e O(nzf’léﬁenfﬁoé?p ’tngéfe@?e& i tions of business objects that

encapsul ate a set afhdglghianger @htact Ry bRSmbLlpala8aht dataFRInDURIRESSl ABjacCt S. 6.
The conputing device of claim5, wherein the enti tlyt‘m)dul e (410) contains
att

dat a store (130) in a same manner as accessing and manipulating data from the internal
data store (120).
2. The computing device of claim 1, further comprising the external data store (130)

that includes the external data, the external data including entities of an external business
system (125), methods associated with the entities of the external business system (125),
and parameters used by the methods.

3. The computing device of claim 1, wherein the business data catalog module (305)
further comprises a parameters module (405) that includes connection parameters and
definitions for a plurality of different external data stores (130).

4. The computing device of claim 3, wherein the connection parameters includes
definitions for both internal data stores (120) and the external data stores (130).

5. The computing device of claim 1, wherein the business data catalog module (305)
further comprises an entity module (410) that creates definitions of business objects that
encapsulate a set of defined attributes related to the business objects.

6. The computing device of claim 5, wherein the entity module (410) contains data

members that represent scalar types.
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menbers that represent scalar types.7. The conputing device of claima1,
wherein the external data provisioning nodule (310) further conprises a
schema gewenratwumdnodul e (505) that accesses definiti on®CofUSenbiordsds and
performs an inventory of the attributes defined therein. 8. The conputing

device of_claim 1, wherein .the. external data provisjoning nodul e 10)
further conpri scoalpﬁl&}%ée\aﬁf‘dﬁﬁ?@%f@@}%ﬁlﬁﬁh%ﬁt%ﬁda@ RBYSPIIEAEOGeRer at es
forms and3yh)eehérUonrBEEN AL RehQatidiEmbERE (5U5) e a&db 80t AP dNg devi ce
( 110) via a graphical user intérface. 9. The conputing device of claimS8,

wher ei n tengtied adspeaiodms an myciont aff the etmbwes definad thesciconsi stent with

perm ssikje o ration§ enbodi e€ i.n APl.s of .an xt%r({ugl busi ness s(ﬁ!ﬁtem
(125) associ at Bt WAPHIPRECERE oM ta lé?r%%l?eee"?% CHMRFOVIRBTEIAPUYT ng
devi ce of(3¢hHuith@ copeis@ NforMe aRE LIRS SefdreiPRbAIIE PNID) ke budeatefoeat or
met hod; a Specific Finder nmethod; an Updater nethod; and a Del eter nethod.

11. The coApIRYHEr deverdetianfto cheiser of thasbendicamphiéngdesiigred 0w a geaphidabg

nodul e (%l(%gﬁ) [e%;agpes data fromthe external data store (130) using one or
more APl Cal s speécific to the external data store (130). 12. A nethod for
obt ai ni n@. busiTies®nihatiag déviec obdlfiads, cagpsin shardews eaEfovimRgoaihequest f or
data froma data store (120, 130); determning if the data resides on an

i nternal tHaftincpiiat pitherrmissible @ﬁfaéﬂpﬂwmb%ﬁl%f%’ g APls of amgyternghbysingse dat a
resi des { sing external data on the
ext er nal %gesat%%qslt%raggc%%?%(??h%ﬁﬁegnélﬁp%ﬁ?gg?\gﬁ' data fromthe external data
store (13@); arid qongseng degced bifeclaxt @ rwiaireio dtcapdrmosnbl hepoeations malluddataa st or e

Clork (34070 ety SaTRAP RSN SRt 2 UnBior Mo hoch Aot b LFestrRsBoet i ng ¢ he
views andf or nehcSRnirfhg HBEYbRMBRANC GRS I CARRLNGEOBLBE nidale (305)

consistent with perm ssible operations enbodied in an external

busi ness fsighesedaty from)thaedomibdata stoict (A 3@ husingxansron amord AP calisoypecifit 3@jhe 14.
The net hodtof c| {’ali m 1513 If)lurt her conprising accessing data fromthe external
data st ord TSR 0% or nore APl calls specific to the external data

store (130). 16 mothddoaPybteinideidalked-54, dhagethoe dbmprifiayi ng
conput er - execut abl e instructions that, when executed by a conputing device

( 110), cause re¢Rivingapeucigoriéa Eiem a data store (120, 130);
determining if the data resides on an internal data store (120) or an external data

store (130);

when the data resides on the external data store (130), accessing external data on
the external data store (130);

mapping the external data from the external data store (130); and

presenting the external data from the external data store (130) to a user in a same
manner as internal data from the internal data store (120).
13.  The method of claim 12, further comprising generating the views and forms so that
the views and forms contain content that is consistent with permissible operations
embodied in APIs of an external business system (125) associated with the external data
store (130).
14.  The method of claim 12, further comprising accessing data from the external data
store (130) using one or more API calls specific to the external data store (130).

15. A computer readable storage medium having computer-executable
instructions that, when executed by a computing device (110), cause the computing device

(110) to perform steps comprising:
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( 110) to perform steps conprising:creating definitions of business objects
that encapsul ate a set of defined attributes related to the business

obj ect s; wocesgiinmgodefi nitions of entities and perform RgTAS201008Y8Dr y oOf
the attributes defined therein; receiving a request for data froma data
store (120, 130);. determining if the data resides on an_.nfernal. data store
(120) or an ex¥etngdcHRignse %ln@&%@y?ﬁ FeneARSUIRLR & STl AR irbpies

external datd 1§ Kisht30bje@gcessing external data on the external data
store (130) using one or nore APl calls specific to the external data store

(130); mappi ngcedreingxicBnitiahs oaanditits ard pduorextgeamialendary f $heoateibies0) ;
generatin fo(g@ and views for presentation to the user of the client
conput i ng“%‘&% 1reC‘IfL’OS), wherein the views and fornms contain content that is

consi stent w trecd@ﬁhgﬁ@d@gﬁpﬁ)@@g abhtngatesRdiled, 130)API s of an external
busi ness system (125) associated with the external data store (130);

presenting thelctrmarngif tixdaia fossles phen axeaphdata siarcd 13Q)orancio)al dafag user
in one ofséérlggn\(b.ems or forms in a same manner as internal data fromthe
internal 'data store (120); and allow ng the user to nani pul ate the external
data store (13(fenithe datsasvidcg@n ey cxasn atedatdpdtbdt(il 3®), ddeessing! extdradl ddatan f r om
the internal data store (]120) . ]
the external data store (130) using one or more API calls specific to the external data store
(130);
mapping the external data from the external data store (130);
generating forms and views for presentation to the user of the client computing
device (105), wherein the views and forms contain content that is consistent with
permissible operations embodied in APIs of an external business system (125) associated
with the external data store (130);
presenting the external data from the external data store (130) to a user in one of
the views or forms in a same manner as internal data from the internal data store (120);
and

allowing the user to manipulate the external data store (130) in a same manner as

manipulating the internal data from the internal data store (120).
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