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1 | NTERFACES FOR A PRODUCTI VI TY SUI TE APPLI CATI ON AND
A HOSTED USER | NTERFACE Background of the Invention

[ 0001] There are a nunber of productivity suites
avai | abl e to users that incluie 5 applications for

cal endaring events, storing contact information,
supporting email, storing task information, etc, One
exaiNTERBAGES e i PRODGOKTYITYWAITHEOARPEIQATTION AND A
M crosoft Corporation, Rednond, Washington. M crosoft
Qutl ook(r) is part BOSTED UNER D6DERFAITH ce(r)
productivity suite. Many users are famliar wth such
productivity suite applications and use themon a
regul ar basis. 10 [0002] Sone productrvrty suite users
al so use business sdackgraungdofithe hivenHanor syst ens
devel oped for particul ar business uses (al so referred

to herein as Line of Business or LOB systens).

examiP®1i SheresrorurmBe] oftnredustiivity Miivagestiahte to (L@F(Mthat include
systens avail able from a nunber of conpanies. Mich

| aplicatiins oot dabedtianigg evieRl ageindyont LBy it 2108, supyorting email,

i ncl ude contact managenent, cal endaring of events 15

aAErid AQKS inférthalBAE@ GrRVxahBRASMitidsoRMNitI6SE® Sy4ili8le from
productivity suite cannot exchange or synchronrze

Flolilcrgsx 1 n%?rgorau]prrl] IEeE iion W%ﬁ%&@gh&l%égtsos utl 1stpgut of the
crogjﬂg{) é%@ L V'é}(ﬁtg :srf)ﬁeee ne Js%%%%ér{]é%aé%?@ roductlwty

Instead, the information is discovered 20 by the user

i fiite applicatipResnsiiise siem emn roppirdasisy, the user will

have to enter the task information for a second tine

i n t he02PBosestrednctiBoyreuitesses ahayusahndindse saftlvane aphlitions or
information to be stored in the email systems and

s¥RehiseR @6pedMot Partib@lat KXincds i RE (BEd Rifertdd tHaste@Nsh Line of
systens. 2 Summary of the Invention [0004] The

Sﬁrggi’ge{sé( 8{1 Eo?dsygt%hlg)g&ﬂ% e.?%r%éiqu @u%tgglepgél?xgérﬁ?ns% o é\na%ement
PTGyt TP %@éﬁg‘%ﬁ%ﬁ% hoef 8B ot i
| r%ar?alg%g by %Oé Q}Esazrr]r?senq%tf Slcltr)l%e légr%act management, calendaring of events

and tasks, to name a few.

[0003] In many cases the productivity suite cannot exchange or synchronize
information with the LOB system in automatic manner. For example, if a user adds a
business task in the user’s productivity suite, the task information will not
automatically migrate over to the LOB system. Instead, the information is discovered
by the user in each different system. Typically, the user will have to enter the task
information for a second time in the LOB system. Some users may want to allow
LOB information to be stored in the email systems and synchronized with the LOB

information in backend systems.
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5 as an aid in determ ning the scope of the clained
subject matter. [0005] In accordance with various
aspects of the disclosed enbodi nents, a system and
nmethod is arranged to permt cess to itens froma
productivity suite application with a dynamcally
generated user interface. The user interface is
processed by a renderSumgmangphihednvention it can be
hosted in a wi ndow or task pane of 10 the productivity
suite application. The data for the productivity suite

i t ens[0084] Te supmoary dechdibylcav Batravidaltodetrodat aisslettounnaf
to the U so that a property field of the U is

upstaesd itk bitnpiTRAIESN, iaRd I8t Pitestieattd YdchM fyskbyt fBatlite8 BB essential
The property data fromthe U can also be bound to
thendal & tﬁ@&%ﬁﬁm@ﬁ&}e@%a&&?%@sﬁﬂn & ﬁgcpf?&riﬁt\én&@ltt@ be used
propagate to the data source for updating the
producti.vity suite itens. . .The productivity suite 15
Do By bortitisk T PR ar LR SRS o dishager (P
application such as Qutlook(r) (available from .

M cr d9893] lesepsrace ath vaeighpaiectnat iesgictnsyd egpodisats, a
ot her application such as Lotus Notes, Star Ofi ce,
esystenErmahplethop i oatuaiged id persiiti dceess apipég fbmongodmtivitgeuite
emai | managenent, appoi nt nent managenent,

s e dutidmn@its aldgngaichng g frRrage iR A interRt € ThEBNRGRBHERIE, is
task managenent, contact 20 managenent, and ot hers.

i[ ﬁgtgﬁgese% Py gq réﬂ&%ﬁﬁg Enﬁﬂpgfjt}élgﬁﬁ {:zhn SRRERS N by iRIRPBF %aél@ﬁane of

that 1s hoste e productivity sul
applicati.on ca r ate,.tq a chroni zation d
SRR SRy SO BabRER) ot duR PE AR Qg RHR can be
assocjated with the SDS can be synchronized wi{h a )
| Pw&%’a bé{@s‘iMan‘?e%oé‘rC&ﬁbWﬂ%B‘W@ﬁo eyt snthain Elﬁa?ﬂseﬁ%lﬁg)é the Ul is
between data itens in the 3 productivity suite
applatehvitonhangds wrthe piodgctivitytshige LOBs aph¢ proatity datafrom the Ul
synchroni zed by use of XML data representati ons and
star dsb bé helindgo thef datasiura@so thA@AA]geb im 1o @rapartyidatal paspagate to
i mpl enentation, information that is used for

S YRR LI ZRL D Ofp dafin HRR6HUcAvAN suiitedt ahe productivity suite
representation. The XM. data 5 representation can be

. £ ' ' .
ey BE ABEb bnh ekl G dpbiEtion such o

ti i .ed th .
RSO0 S e 2 RS RTTLREAUE H et Mo orsome
resolution and data storage for LOB entities. Changes .
t ethenanpdicaion sych pelotosNagis| PlenPiline. elan Expaplegwoductivity suite

provi ded as an
applications include email management, appointment management,

scheduling/calendaring management, notes management, task management, contact
management, and others.

[0006] In a further embodiment, changes to properties in the UI that is hosted by
the productivity suite application can propagate to a synchronization data store (SDS).
Productivity suite items that are associated with the SDS can be synchronized with a

line of business application program so that changes between data items in the
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XM, whi ch can subsequently be formatted into a

control nessage that is 10 communicated to the
productivity suite application. The XM. data
representations provide for uniforminterface that

is sinply managed by each resgect ive application.

[ 0008] In another particular inplenentation,

| produavevity onite fppllicatsonsandreatitiesindine XOB apatication are synchronized by
representati on can be stored as a property in a

puse i GINIL idhts reprictedtdtiofemiEst@red birldhigy ips@fati6t | ook &

itens) such that productivity suite itens can be

ext enger 1d and SRAQNar ihp AR Ion23RG latiof G Ylsk® RorOf

the information 1s performed on a per user basis.

Thi : vant ousl v _hel p ensure t,the
S BRPRE SSRr NN CAT R e R B BB oy ¢
an emai |l . recipient cannot be read by that recipjent, .
AFBCSEHYLONCAA %s 0B asTaRRIHRH th,erf%aéﬂtw n thg PEOqueli gifseghite
aspect, the encryption helps prevent the information

f srohrdwus i Thg XMé. pigsdnédimni con bogomhampcatsid i et LQB
side. For 20 exanple, in sonme conventional systenmns,

i apfpticatiin] which@ah dicnddndle i@ ppai dhfientsouiaon avddith ytobge for
shared when sending invites for the appointnent. Thus

1 NOBUSBficdTBYhaPB&Y 18 entifiésAh MBI 1 OB blileidh c8Y 8RnBeIpR&ided as an
aware. The encryption of the information prevents

S - QCCUT S .

XF BRGNS EREGR de ol SRR Mphee s o

mul tipl.e devices, the .described encryptj ill not .
p%%%ﬁt%w%t toBe pradyeiRaty e @Pﬁrﬁara%m-nﬁf%mgg%&%@sgmaﬂons
the user's nultiple devices. 4 [0010] In another o
apeide forshniformgnisai¢eohal is sienpdy sunpgeddyrack easpgctive application.
property, reducing the chance of overwiting. In sone
conv ¢0Q08) ha bnatyestparteular ivhplemghiaton,daforinetion thipl is siotddyin an
exchanged. with the invitees in an appoi ntnment request
WKMIO8ta FdpLeseit@AbESInESe sSorddad £pRperty Weprolii@ivisduRs iteh (e.g.,
and invitee share the information, either 5 by sending

: , > Lioi bl , e . .
pogerb DR sl il orBluc IR i s LR Gt

t he ro ty. Since the |last.stored i.nformti.on

w1 TR R AR rhseel bl Rt iTh ORI RETSReHRG  per
users may. be overwitten. In gne aspect of the | i
pHEERAHS- Anscresstan adyaglagraueiycIch giserettatiimiforanation contained
assigned to store the additional information such
tinaany EdMfitdne thet wrsentdo eh ¢wdil radpipaGenjot|be reasdhiéat recipient and
aspect, the information can be pronoted and denoted so
tthas canabeleshaseddnadviettentbules radited bpectnierenatyption helpeprevent
which is in XM.) can be replicated to

the information from causing unexpected behavior on the recipient’s side. For
example, in some conventional systems, information contained in appointments can
easily be shared when sending invites for the appointment. Thus the user may share
information without even being aware. The encryption of the information prevents
such an occurrence of inadvertent sharing of information. However, in the case where
the user has multiple devices, the described encryption will not prevent the

information from being shared across the user’s multiple devices.



10

15

20

25

properties in the containing PIMitens. For exanple,
in one inplenentation, the standard M crosoft

Qutl ook@U may be used to display or nanipul ate these
val ues and/or the values nmay be shared with other
users. In one aspect of the p?esent 15 di scl osure, an
XML data representation is provided to the LOB

appl [@H0] dmarsohdr sgect, tBnfdraato &staad in deeredrangegeioy,
the LOB application. In another aspect, the LOB item

| Bl ke (cBshcle b f BPertiMiind ah&ohRROBS@IbALlIs9StethB dhforBation can be
then util | zed for synchronizing wth the productivity

%E{gﬁl‘a g&a ?Wth tﬁ@ﬁﬁ'élt?e%' i Gfr a tﬁ{%ﬂt Féﬁuéé% With@dnas
an| or transferrin or nat
user iQgterfaces can

rﬁ%'ﬁpeaiosa& Reriery Sepdsarsiian @HM% LRS00, citer
aspect, dialogs are mutually Ynchronlzed bet ween t he
grognéing g ipfasmatien @fmwttW@rL@B igifp) thergtis Hyg.povnkility that the

di al ogs can be devel oped in any appropriate |anguage
siufthmation Wdt bestareglie theasame ytarstyb ISéncapipd lastatdredinfeniatipn will
| anguage (XAM.). The synchroni zati on between di al ogs

ashwashagralsk Ynfoanatdnl fsth baE oP2fe ibdrt hidk ®e divalv@itn. In one
showi ng the exact sane itemto be opened

S P S B L Ay o
OGS Bogmfion %ucmﬂﬁa%f?l?%&% Fistied | ol eront aton

when the sanme information is shown in a M croso
out | HYNL] & anodsr agnests &&m&rylaa%cwetmemp&é@%ﬁ@ow 5o that

action pane, these need to be synchroni zed. This 5
adprotts pratribdes offtchafirsagornt Gat, walidhow im¥ M1 ydas beireplzgsd to
in Mcrosoft Qutlooks to share the sanme instance of
dabper(ivdinltiee ¢contdiniag PIOCESS. Dbr €dhipld) @) ond DEPlS&herdtation, the
still another aspect, a productivity suite application

Qffarfaf M?di‘&soft"@t?tkﬂdk@ UBmaPBE Sdrs %stpPayS&@%lﬁlﬁﬂH BRES values
via a web server call to update defete, or <create a

t T i
%Eﬂﬁé %%“h e e%?f%f%pﬁlr AR I R A AP PR
e re rovided.in
(ﬂ naaeh dosi rgw%wnﬁ%eﬁVﬁsd g%ﬁaicf%aapé%owam
cont r oI rressages that are enbedded in an enuil
UgeBtiemsgan enly begharged dydheahOBt applifaiionhdn m@h@@@pw,@e LOB
suite application, where the itemis associated with
atenOB fermatted in T &N\b detagtprasessige shatissthemindded for symchronizing
the user, and extracted by the client machine for
avidh thatpretucti¢ienéliieGpplication items. Since XML can be utilized as the
mechanism for transferring information, simplified user interfaces can be
implemented for the productivity suite application.
[0012] In another aspect, dialogs are mutually synchronized between the
productivity suite and the LOB application. The dialogs can be developed in any
appropriate language such as, for example, an extensible application markup language

(XAML). The synchronization between dialogs advantageously can allow for

multiple dialogs showing the exact same item to be opened simultaneously. When the
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15 resolution, property pronotion and bi ndi ng between

the LOB entity and the productivity suite application
item [0014) In a further aspect, an LOB application

can comuni cate an LOB ident%fier in an enai

comuni cation, where the LOB ifdentifier is associated

wWith a previous binding between a productivity suite

i usenerderd infotn@Rioarin ony diakige the@BopDatiafesanibiciagtongadigaliyechanged at
enbedded in an enail comrunication in the header
asibatherailats wWikieke it {sheinsblvn BsSsa@@ple] fita Bligbsoft Outlook®
comruni cati on does not need to contain (enbedded or

QHﬁﬁédﬂi\érﬁﬁ)ont, RBeh-GR semt ittrrhdtRalif sidvAt® £ MferéeR Outlook® dialog
identifier refers to the LOB entity. Once the enui

IS4k [ nai f.Qn . .
STRA06 R HPEE K bt B R o A, Bl Bl sWhronized. This
productivity suite itemin a chroni zat j.on shadqw
DS0S e it ma ene s rutla B fe bR O geab o
LOB identifier. In one exanple, 6 the user can access
tshareghe sreg inglange efifata(whilerm By psedeseef efliting)! i nk (e. g.,

a URL link in any nunber of forns such as HITP,
HTTPE)01BT B st thddBépectagpriductdnidy atiteaipplienioa ddectlient
information (e.g., an XM. data representation, or

ohR@inddia tanfigiRed RSBAdAkh@RIs Vi Rtveb SRSl tatugaatw dellete, or
the LOB identifier in the email nessage. In anot her

e -Gt i t.as
e e R A L OB Rt b SRR, oA B hequcs
Since the LOB.i.dentifier can be enbedded.in |} nk

S s Rl et G S S PR Pravaei A oYk

suite itemcan be taken by configuring the handler
(repigsentafionRThe spyempcapphyHs reqpesty via coie|myspagss that are
anot her aspect, user interface (U) fornms can be

assioclided schnvdndil tolPdathpdgisteductdatd dryitegwirt the iptaiucovity suite
item property via the described binding associ ations.

| dpplioRnPRhEcthd Bém a5A6diated Weth RITCOB Ghtityl The $UhTEE messages are
application can dynamcally render a U form by

%h&é&ﬁ&g t8d JME L ek @cli&ﬂ%a%hfn@?&xﬁ%v%&aﬂ?ﬁ,%@ﬂﬁﬁt

permts devel opers to easily custom ze t or s,

ottt BEFbsR PRBA PR RS, SaPTh £ TR il ¥y

use ure
form need not be assaociated with a 15 property of a

PBRAVILY SENE FRHEHIGESH- [0016] In yet a further

aspect, devel opers can create conposite applications

by (@i hya firrther atpstty aw EOE applinaitaacian goaiatuniriatd amisOB

for many different applications. That
identifier in an email communication, where the LOB identifier is associated with a
previous binding between a productivity suite item and a LOB entity. The LOB
identifier can be embedded in an email communication in the header associated with
the email message. The email communication does not need to contain (embedded or
otherwise) the LOB entity itself since the LOB identifier refers to the LOB entity.
Once the email message is received, the email handler for the productivity suite can

identify a specific productivity suite item in a synchronization shadow or

synchronization data store that by reference to the LOB identifier. In one example,
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is, this aspect permts a user to create conposite
applications based on nultiple wvendor's application
definitions. 20 100171 Vari ous enbodi ments maybe
i npl enented as a conputer progess, a conputer system
(i ncl udi ng nobil e conmputing devices and handhel d
conputing devices), or as an article of manufacture
sthelvserscan acenspihegroductiyitysniisritsduby selahiag adolieger URL link in
program product may be a conputer nedium readable by a
canpuinelier of Y irgsueings HITP UdTTRS, G0 BITeS, ©BAG vtcgbhrmel other
instructions for executing a conputer 25 process. The
CoRbedel ibREHRN (PLOdH %Mmta%ﬁ@sé%@atﬁn%&ﬁﬁ&@faﬁad
signal on a carrier 7 readable by a conputing system

. [
RrERARE S ERRAE RS IR BT R LR PR llgec,
Drawi ngs [00181 Non-limti and npn-exh tive
T RSB ot e O P o e 524 B et Thiacers o the
follow ng figures, wherein |like reference nunerals i
r gfesifictpsoduckiity aitesitenm. hPioag e JtOB kieniifier esudewnbgdded in a link,
unl ess otherw se specified. [00191 FIG 1 is a block
darggdeaned epioassstciangl with ehegmpdietigey suitd iteanoopLitestaken by
envi ronnent that can be used to inplenent the
t ufHE thedffglet Red, SeReindR fiphidtel .0 an
enbodi rre%t. 10 [O%g%] FIG 2 ilg)%(g’gt rpglt es)t an exanpl e
syst : ' ' j f : :
Symciv o B afih &M dE dS6El Bt (AT B po apociated with
i ,lustrat.es how.the correl ati on. het ween bound item.
g DEO R TR e T it oy Bie B 6N FREARatos Rions. In
created by the LOB system [0022] FIG 4 illustrates
hewF RAcEyrasaecht the Arogaetierrude pritlivation exn dmamicallprendesa Ul
entity is set when a new bound itemis created in the
pfasoibgtutitizing stuctueed HOQ284 FhGtnitirkd mstadatagshivsvddvieopers to
correlation between a bound itemand a LOB entity is
chaflgedstyier the DOBHhs] 4T isémb REtALASk BE dgeddicesktidutd Meven Ul
productivity suite. [00241 FIG 6 illustrates how the

chobild 5,00 neid RURCL S 000ot b L ot v

e et ARG [ 1 L1 st o el

[0016] In yet a further aspect, developers can create composite applications by
reusing previously created metadata definitions for many different applications. That
is, this aspect permits a user to create composite applications based on multiple
vendor’s application definitions.

[0017] Various embodiments may be implemented as a computer process, a
computer system (including mobile computing devices and handheld computing
devices), or as an article of manufacture such as a computer program product. The
computer program product may be a computer medium readable by a computer

system and including computer executable instructions for executing a computer

process. The computer program product may also be a propagated signal on a carrier
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server during a push operation. [0026] FIGS. 8 and 9
illustrate a pull operation that can be enployed in
anot her exanple system 8 100271 FIG 10 illustrates
an exanpl e design of the synchoni zation subsystem for
a productivity suite that is tused on a client machine.
[00281 FIG 11 illustrates another exanple

ceadabid tnad campitingwyitemwréd Rneoding eodmpwachregiawesf.indructions for
[0029] FIG 12 illustrates an exanple synchronization
SexEMIleNBomph@dPPdeeld. G 13 is a flow chart for an
exanpl e synchroni zation method. 10031.] FIGS. 14A --
14D illustrate exanple U forns that are generated
from metadat a. [0032 FIGS. 15 - 16 illustrate
various control tyjuef Desariptior abthefDyawings r ol s t hat

10 can be defined in netadata. [00331 FIG 17 is a
flow chart for an exanpl e rendering engine. [00341

FI G [ 8] Noudimiting snd hen-vxraustiis qutmdentritesretdestribed witbe
used to specify a data binding to a control property

[efe3mte APRENBN i g ifighités ] widrein 1@ refsnpe furBeaRTefef @ like parts
synchr oni zation between 15 a productivity suite

ﬁﬁt'ﬂ‘f@"vz{ﬂﬁugvrewlyluﬁfe sc‘gt%tzﬁwgs’&é Qeies)) and a line of

u3| ess application ENDIXII illustrates

an e he interfacin it a

ot o HEIRY PG TR RO irdt G rp @i Aling od B Bepepdl Bmputer
Qut | ook(&). [00371 APPENDI X 111 |IIustr es . .
ROV TR RatcaR g@/a%qddaémpﬁfr@mf the éeshn lﬂe?sré?a%ﬂbeéﬁ@renwcwrdmg
event handlers for interfacing with itens in a
geedgotbodimept.sui t e appl i cation (e.g., Mcrosoft

Qutl ook(r)). [00381 APPENDI X TV illustrates an exanple
schep@20pFIG1L] fllugtrngs aedasplasybem what arlisg d¢sRE is arranged for
interface (U) forns in a productivity suite

apRkireALAh WEn OB RIgsof t  Qutlook(r)). 9

[0021] FIG. 3 illustrates how the correlation between a bound item and a LOB
entity is set when a new bound item is created by the LOB system.

[0022] FIG. 4 illustrates how the correlation between a bound item and a LOB
entity is set when a new bound item is created in the productivity suite.

[0023] FIG. 5 illustrates how the correlation between a bound item and a LOB
entity is changed when a bound item is updated or deleted in the productivity suite.

[0024] FIG. 6 illustrates how the correlation between a bound item and a LOB
entity is changed when a bound item is updated or deleted by the LOB system.

[0025] FIG. 7 illustrates an example communication flow between a client and
server during a push operation.

[0026] FIGS. 8 and 9 illustrate a pull operation that can be employed in another

example system.
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Det ai | ed Description [0039] Various enbodi nents are
described nore fully below wth reference to the
acconmpanyi ng drawi ngs, which forma part hereof, and

whi ch show specific exanple gnbodi nents for

practicing various enbodi nents. However, other 5

enbodi nents maybe i npl enented in nmany different forns
and $002d] 81Goait0 iHestratarsitaxaadlcatesigh wf thedyhchromieation subsystem
enbodi nents set forth herein; rather, these

efob g giomaei bty safte thit @Misd@dn §@lithahachiies di scl osure will
be thorough and conpl ete. Enbodi nents may be

prac - :
Crrpo M RRFES [IoHIGE s RURLP O, A RERRa AR SLH o cliem
[ mgl enentation, an entirely software inplenentation or

& fﬁrvie’f‘rpl enent ati on conbi ning software and hardware
aspects. The following detailed descriptionis,

t her BBPLFIG 2 iHlustipéestagiexampls synelirprizating sebsstem. 100401
Briefly stated, user interfaces can be defined by

met adHB8] FHE. 13se awiophchaprfodarcexavipie/symuhtosizapgl imetiiodons

in a wapped wi ndow, a task pain, or sonme other 15

Sui t alu3e] FEES.aant a4D dlustrbRtcragple Wefobasindt i@ gandtated from
source in a one-way format such that changes fromthe
datigqsource propagate to property fields in the U

form Data can also he bound. to a data source in a

] BBl Rt e TR o

data source can be a |ocal cache such as for
ﬁﬁ@ﬁﬁ@ﬁ?@dﬁi%a‘j&&-men a productivity suite
application and a 20 Iine of business (LOB)

app! {¥38] BHG.(16.1g 2 flogRMagfpt arcextainpisiend axingeangene ng
engine is arranged to process the U and data

bi nd{0034] BLE N 8tiladtratdsshovaree ptopaaitd e sarabeuseded speedy a
in a code behind assenbly format. Productivity suite

| da@Bnd@hg tPF 668~ Bldpertlr om the code behind assenbly
through a series of iteminterfaces. 10 [00411 The

| 09, ithasPREPENOIR il LR SOOI Hifation between
unni : i 2 .
BTt BRI B R MoARER 8 i o Pginess

system The inplenmentation is a matter of choice
d@pbfidieAt on the perfornance requirenents of 5 the
conputing systeminplenmenting the enmbodi ment. o
AccoWiBahAY PENIE X Ibgivstihtes aperamtplo schemakpnigtarfacingevith items
enbodi ments described herein are referred to
dh h@rdRictiViey dite application (e.g., Microsoft Outlook®).

[0037] APPENDIX III illustrates definitions for various interfaces, methods, and
event handlers for interfacing with items in a productivity suite application (e.g.,
Microsoft Outlook®).

[0038] APPENDIX IV illustrates an example schema for utilizing metadata for

defining user interface (UT) forms in a productivity suite application (e.g., Microsoft

Outlook®).
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as operations, steps or nodul es. [0042] Various

nmodul es, techni ques and net hods may be descri bed

herein in the general context of conputer-executable

i nstructions, such as program nodul es, 10 executed by
one or nore conputers or othe? devices. Generally,
program nodul es include routines, prograns, objects,
conmponents, data SthCD@ﬁ@ﬁd]ﬁ%@gpﬁ&H per form ng
particul ar tasks or inplenent particul ar abstract data
types. Typically, the functionality of the program
MOAU{ER39 RYribR SHHAINEHs e S ibel Pibk€ 1B WiGefefence to

vari ous enbodi ments. 15 [0043] An inpl enentation of

ttﬁ@ 20 ?@hﬁ%dﬁ%@ e&lﬁﬁh%’x%’? a g??f h?r%o? LR4 %1(: gsﬂgﬁrrspemﬁc

transm Ssome form conputer rea

medl uter readahle nedia .be a avai |
G BT O b b R B BE By £ BBTEs. G GF
exanple and not limtation, conputer readable nedia
rmgboelmws way be gnpemented ﬂlbma@edﬁ@mr&fonmmad should not be
‘communi cations nedia." 20 [0044] " Conputer storage
redstaled ian Ginidé o theleathiold enanndsen fortMadratj dather, tieeye eadblodiments
and non-renovabl e nedia i npl enented in any nethod or

tREHd0 ded Yo 1k 115 @Ea8iIr®Hill boRidBhi a8 coMplteaEmbodiments may
conputer readable instructions, data structures,

Weg)‘?ﬁa&l‘% %Etﬁ%d% ?Jtclelgg ng evfjc% %}cc&@%’l&%ﬁ%?may take the
fl.ash h hnol i
SNy IR R T A S 3\?%&1 or an

opti cal storage, magnetic cassettes, nagnetlc tap
rEgiatanEation coppEingsodegRanst hasd were appegiel he @b@ﬁ%&géﬂtaﬂed
devi ces, or any other nedium which can be wused to
siesm‘mtiph es, thes¢ipednotrtb be nakieh oma dindtinghdeoke. can be

accessed by a conputer. [0045] " Comrunication nedia"
typi cally enbodi es conputer readable instructions,
data structures, program nodules, or other data in a

modu hﬁ)ﬁ@fBﬂ@ﬁ stated! xgééﬁlnterﬁidggqcaﬂ%e‘%%ﬁé&%y i’x‘%i’a%aﬁrfopﬁs]%%lth

t ranspor anlsn1 Conmuni cati on
n or mation del LY The

P'*]&%*uﬁ it 0% B QIRL N wEBR Rinao e Ak phiE of S0l crper

. re of its characteristics set or chang ed in such

ﬁ%ﬁ% Espresentpldon. dipta gan by PIITHP PEAL SRUECH &N § PRFrRiay foinag such
non limting exanple only, communication nmnedia
ithat Ichengss Worelhe deldisaurse ptpragata tapropertynBelde ikthe U1 form. Data
direct-wired connecti on, and
can also be bound to a data source in a two-way format such that changes from the

property field of the Ul propagate back to the data source. The data source can be a
local cache such as for synchronization between a productivity suite application and a
line of business (LOB) application (e.g., CRM applications). A rendering engine is
arranged to process the Ul and data bindings such that custom event handlers are
defined in a code behind assembly format. Productivity suite items are accessible

from the code behind assembly through a series of item interfaces.



10

15

20

25

10 wirel ess nedia such as acoustic, RF, infrared, and

ot her wreless nedia. Conbinations of any of the above
are also included within the scope of conputer

readabl e nedi a. [0046] Refere %ce has been nade

t hroughout this specificatio "one enbodi nent, "

"an enbodi nent,"” or "an exanple enbodi nent" neani ng

t hat [041]LBhe Rigidat opeasitiche o€ thebadofieahbrdmests arecmplenented (1)
characteristic is included in at |east one enbodi nent.

THUSequdd6f @m mh P LRGN ST rﬁrﬁflﬁoﬁ 8 chRp @it W¥Btem and/or

j ust one enbo Furt her nor e e descri bed

f@%s”iﬁ%? onﬁé&&%‘d&ﬁﬁe ﬁgﬁul%bﬁtﬁ&ttﬁé E&Bfé&ﬁqlg@%temb Fhe

I'n any sui e nmanner 1 n on
nts.. rel evant a
TR Rier e %ﬁéﬂowﬁ AR 3E b PR A bements of

practiced without one or nore of the specific details

dhe gRrapRtingtshEPMBPKeEINg desumbadimeniapesrdingly, edogisal

ot her instances, well known structures, resources, or
aperafivhomsking v ‘teoembrekmesth deseribed biesiorardederiad td ettatinatively
nerely to avoid obscuring aspects of the enbodi nents.
EXapBlafoke0 Biepd blodindy. ronent 12 [00481 FIG 1
illustrates a general conputer environment 100, which

can Rﬁ)ﬂ Odrib® hIRLETR & atnﬁ%%tgdé%a}dﬁes stf68 herein in the

herel he conput er enV|ronnent 1 only one
f.a-co tin Lronnment and, i s _not int d
SRR, Galo BrERI P e 48 %ﬂ%suscégﬁgméramg@ s
functlonallty of the conputer and networ

XM eERY PReed M CPRBRLCEH Y AT dRECED rﬁaw&aﬂ%wg{%%ﬁwes
100 be interpreted as having any dependency or

rieejude ontings, pwigenis gbjects avynponentsrdatrorttvicivacsi o, fof performing
conponents illustrated in the exanple conputer

gyavticun nRRE oflblerh 049t cCRIAbELREL difyiyhed MEyHicall§Othe
i ncl udes a general - purpose conputing device in the

frerdnoahli &W&gﬁ@%&m&hﬁﬁ@@@&ﬁﬁﬁé& oPdisCiBIRH LS Heskd in

can i nclude, but are 10 not"limted to, one or nore

rocessing units 104, system nenory 106,
gﬁ&?&?ﬁ @%@Q108 t hat coupl es various system

com FRGEh By 5l ienPlioR o BRSF Bhv i CiaS e ed on o

any of sever aI types of bus
transmltted across some torm of computer readable media. Computer readable media

can be any available media that can be accessed by a computer. By way of example,
and not limitation, computer readable media may comprise “computer storage media”
and ‘“‘communications media.”

[0044] “Computer storage media” includes 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 versatile

disks (DVD) or other optical storage, magnetic cassettes, magnetic tape, magnetic
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structures, including a nenory bus or nenory

controller, a peripheral bus, an 15 accel erated
graphics port, and a processor or |ocal bus using any
of a variety of bus architeggures. By way of exanple,
such architectures can inclu an I ndustry Standard
Architecture (I1SA) bus, a Mcro Channel Architecture
(d¥Bstoriags or etherEndmetie stotaga deiEtsSe) atyugheranadigwovhich can be
El ectroni cs Standards Association (VESA) |ocal bus, a
Reed pheselthddwpehaiférmiatibs he@ Whetican bPatJesirdDdyad Sonputer.
known as a Mezzani ne bus, a PCI 20 Express bus, a

Uni v ajoas)] “@@rﬁhﬁhxc@ﬁ&x i(nle@%) typ“i’caﬁ? Q:Hfb@dx@k gd)rh tex é@ab@s

or an |EEE 1394, i.e., Firew [ 00511 Conputer
é%ﬂﬂ!ﬁ gﬁ&éaw&ctgr syRbbgip é%gggp&gardat&%@dﬁ%&mg@ﬁ 48ta

acce uter 102 and i ncéudes bot h vol ati Iéa
A SHER, B B S BT BUCY GHOPA I BHA R o TR B b emedia also
medi a. 13@@%0052] Sﬁsten1nennry 106 incl udes conputer
riseldddslaay ifdraation dehizery onediaf Theokern i ‘medwiated dpta signah’ means a
random access nenory (RAM 110; and/or non-volatile

reegmal that Isseine @s moead indhyiraoenieties seRaMhaigded iasudH @aslanner as to
RAM Basic input/output system (BIOS) 114, containing

teRBoRARTFEmAR InNBS sibhatl Al RontBnitin %ﬁﬁrﬁﬁle'dﬂiy‘) cHRhu@afion
bet ween el enents wi thin conputer 102, such as during

%&fl Cgﬁ%ﬁrfeé Sirgd B{eﬁf’d %%g netWor]‘é 59&1?60‘8’%\%@(1%&4}61&1911 and

contai ns progr am nodul

are i mredi at acces to an / resent |

S s iy %Pw&ﬂf infrAred. 264 OepBES TR er

102 may_ al so include other renovabl e/ non-renovabl e,
\f%ﬂrablmﬂémﬁ ohaopihe PoveswpUise MCkidst 2 @IMigiseopemy camputer
of exanple, FIGURE 1 10 illustrates hard disk drive
¥t¢glablermeddadi ng fromand witing to a non-renovabl e,
non- vol atile magnetic nedia (not shown), nagnetic

di skguby Refeldhct Biis beRadh 439 tho0FAANthis WetificAgor © “one
renovabl e, non-volatile nagnetlc disk 120 (e.g., a

"k Bﬂexg bSkn bmb ?t'ﬂﬂlenp’%f €@lex e%[ﬂoﬁﬁg?x%’znfe%mg that a

rea T om and/ or ertlngto renova

tﬁ%{/l%%scm%gcil ﬁe%{,ur% ﬁmgtgs K 1%2}1215210\‘,] TS 1a1¢’s dﬁgl%%@%t le St one

magnetj c di sk e 118, and opt|cal di sk drlve
ﬂ%@&%@f*éa U, s L 84 Ryrasey SR ASBLE MoK thAR ISHIS

nore data nedia interfaces 125. Alternatively, hard
dingiedingierity Burthi@more gheedeseribgid Skatenes.\serudtugss, eirphargigteristads may
di sk drive 122 can be connected to the
be combined in any suitable manner in one or more embodiments.

[0047] One skilled in the relevant art may recognize, however, that
embodiments may be practiced without one or more of the specific details, or with
other methods, resources, materials, etc. In other instances, well known structures,

resources, or operations have not been shown or described in detail merely to avoid

obscuring aspects of the embodiments.

Example Computing Environment
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system bus 108 by one or nore interfaces (not shown).

[ 0054] The disk drives and their associ ated

conmput er -r eadabl e nedi a provide 20 non-volatile

storage of conputer readable { structions, data

structures, program nodul es, “and other data for

conputer 102. Al though the exanple illustrates a hard

di sk [aMB] Fi@nbilhbtratenageretril contpsier &R0ronanedt H@hwowhadhl ean be

optical disk 124, it is appreciated that other types

Oiﬁseﬂ odTakibl e efit@Ael aohit e diegcridat Gbre@aMhs tompu@atdyitonaient 100 is
accessi ble by a conputer, such as nagnetic

Cé’xﬁng r%{}é %)gdrﬂgﬂe 8f DEIm R(ﬁ?&%%bﬁoxﬁﬁ&’ft A0E it @:ﬁ&ﬁc&@% sﬁ §t

igital versatile disks

APl s & 67 PEBne R b B EFRa Wﬁ Fork

erasable pro annable read only peno

t Hehifecuges. fg ﬂ{‘%l‘l sggulgdhe Qﬁmw%avwnm%ﬂéﬂgﬁ ent?lméetec{] as having
exanpl e conputing system and environnent. [00551 Any
nanybepefenpy otpreqwreneht kedatingatn abg 08¢ or euntonativara cdinpknents
116, 5 magnetic disk 120, optical disk 124, ROM 112,
aitldétedte AN &hmplo codiplitegen®yromayntof00. exanpl e,

operating system 126, one or nore application prograns

128, (06498 CoRSRRAVirsRek: €60 A3fhdedh %er%ﬂ%ﬁ%s@ dbMptids device

Each of Such operatlng systen1126 one or

[ th [
anghéfo fog}éxrog% cgﬁk%%[e?g? e 00816) t? éﬁ&)n@ﬁt%ﬁl%? ﬁgﬁ é%c de, but are
mﬁé l.ement all or art of the reside onent
tMHAIMIEY (e GO A A A @@3&6&&&9 SRS ryal 06
user can enter commands and i nformation into conputer
1@ sybtami ws J08 tiegke vpurdes wuiohs systaae gdyopargnis3uciadits grocessor 104
poi nting device 136 (e.g., a "nouse"). O her input
dewsystes M&Boryri®b. shown specifically) may include a
m crophone, joystick, game pad, satellite dish,

seri 3h030PStysteHOARNOR repRé@hRlont BEmotkEr anTESEverdl dyﬁ&s B€bus

|nput devi ces are 15 connected to processing unit 104

Vétf’achﬁ‘ R 12)1%,“& gﬁ%%ﬁ&be C%nﬁ'% tcBﬂ&olge'}eaIt?ﬁlébﬂlﬂ%ﬁbﬁso an

system us &cted

int and bus, structures uc

et B e poty Fha S S3¢oPHE 8 BB 8 Bispariety ofbus
[00571 Monitor 142 or other type of display device can
alrelytastireso Byecyef eﬁ@ﬁpﬁesucéw%éﬁ? tBis caipmeldg ag fndustry Standard
interface, such as video adapter 144. In addition to
ofrahiedtuisr(1SAYbusor Neerodiltapue! Avehitgshise 8VICAo\bus.cm Brdanced ISA

i ncl ude conponents such as speakers

(EISA) bus, a Video Electronics Standards Association (VESA) local bus, a
Peripheral Component Interconnects (PCI) bus also known as a Mezzanine bus, a PCI
Express bus, a Universal Serial Bus (USB), a Secure Digital (SD) bus, or an IEEE
1394, i.e., FireWire, bus.

[0051] Computer 102 may include a variety of computer readable media. Such

media can be any available media that is accessible by computer 102 and includes

both volatile and non-volatile media, removable and non-removable media.
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(not shown) and printer 146 which can be connected to
conputer 102 via UO interfaces 140. [00581 Conputer

102 can operate in a networked environnent using

| ogi cal connections to one or nore renote conputers,
such as renote conputing devilde 148. 25 By way of
exanpl e, renote conputing device 148 can be a PC

por t §i52] Segstputnamora 106 inchetey eompater wadai¢ madiaet Werfirm of
conmputer, a peer device or other common network node,

arflatil Ot ehioke sutResrhed 0 BRuetd MemesVIReMY-480;1a8d/or non-volatile
illustrated as a portable conputer that can include

MHREMoR! sift las %adto‘?xgy ﬁ%@%{:@ﬂ?gg 8%1&%%&1@@ @%fi.l: lﬂﬁ)(élt/omput

herern’relative t ternatively,

conput an _operate.in a non-netwrked 5. . .
ORI ik BT thE e RyBRE PSR b3 ansfrg nformation
bet ween conputer 102 and renote conputer 148 are .

by enederaantawithidpomputes 1Adtsielt ks qurm)starsap,anefored in ROM 112
general w de area network (WAN) 152. Such networ ki ng
emlasloReeit RAKY bl Cctypivelhpt@tans datobhfd/cegrogent mopulesthat are

wi de conput er networks, intranets, and the Internet.

L] RHOY aWeesible® bedrBNbrestnt1 operaf oneyWb&dsigg unit 104.

envi ronnent, conputer 102 is connected to |oca

in rer;)}/\@rggﬂl ggm\ﬁiu%r @%ﬁﬁk K1sb '?ﬁcgﬁ(iea&ﬁer%mégﬁ)%/ﬁén-%va en

rn a et wor ki ng envi ronnment, conputer

e e e e T R e

Modem 156, which can be internal or external to
dnsitatesrhanddisk daye b loprrdigdep and wrgys ieaheriemgble, non-
via 1,10 interfaces 140 or other appropriate
rsddidaingameticinmedia (nod shpevn) appgretic diskdirivadi 8 f¢rgeading from and
illustrated network connections are exanpl es and that
otvfitiig toreansabdd, nesivabitilsihbfgtiatdiskelast(e.anea “floppy disk™), and
comuni cation |ink between conputers 102 and 148 can

kiR Y& she 1[2@Q§r1ﬂeacﬁiﬁ§ ﬁroﬁ?&ﬁ%r%%@tir?g‘}\ﬁiarr@ﬁﬁemle, oHGBatile

as that illustrated w conputing 20 environment

1§90 A AR R RER)5 6L RO Yool SRR i

portions

AR ST REF SO Ape 145 PEePI R AT Re a7 ¢<sdoh gemppied to
renote conputer 148. For purposes of illustration, .

LS HFTICHEi OR &Y OPe BF Bgreadala media GRIREIRCoa 28 A HBT ish Gk lisk
drive 116, magnetic disk drive 118, and optical disk drive 122 can be connected to the
system bus 108 by one or more interfaces (not shown).

[0054] The disk drives and their associated computer-readable media provide
non-volatile storage of computer readable instructions, data structures, program
modules, and other data for computer 102. Although the example illustrates a hard
disk 116, removable magnetic disk 120, and removable optical disk 124, it is
appreciated that other types of computer readable media which can store data that is

accessible by a computer, such as magnetic cassettes or other magnetic storage

devices, flash memory cards, CD-ROM, digital versatile disks (DVD) or other optical
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conponents such as the operating systemare
illustrated herein as discrete blocks, 25 although it
is recogni zed that such prograns and conponents reside
at various tines 16 in diffelglent st orage conponents

of conputing device 102, and &are executed by at | east
one data processor of the conputer. t0062] Foll ow ng

i storaga emwionpddcess nodmeneafRAM), rdad ohiomsmaries (ROM), electrically
configuration inplenented in Mcrosoft CQutlook(r) to
SdHaBletproytambiiab Y r2ad-b@y nf¥mdvl CEBBROM)D adihk GiRkK (dah also be
information with a LOB system |In other enbodi nents,

. . - . . . e used
G T T e S

Exa nfiguration [0063],Fl G illustrates.
oxanti B by aliAte Prabam mha vl sttt Birfaids

10 synchronization with a LOB system _As shown |j ,thb:e
fingaiiec disk pre.nticahdizky 4, ROM 1 ,W%Wééomneﬁlg%f y way of
Qutl ook(r) is available on a client device. Mcrosoft
Qxampbk Opdratmeg sys@imE26onee ormosrapplitation psegrima 28, other program
cal endar appoi ntnents, contacts, email, etc. Each

phediiles 130 byd Siobtagn ddte ML F36N of fivhwgestiag S@ten®f26, one or more
standard properties (231) that relate to the

pigﬁgé’acffoh\f)ing%%ﬁy hb ,’ottlﬁeg?rc%ré}ﬁ EndulddQRE, 291@}@0 %f%%r@ta 132 (or

(BoundDat a 232 are related to t system
Addi t | | .syst ti I iated wit
R R C ek e e

properties to item(e.g., binding information in
%P%H%ﬁ@%%ﬁteéggw?te@nsi de of the item (240),

there is a set of systemproperties that are related

to sYHiSe dniseuednomtqr 2ammangdsandiafdrmggominga cempiter )2 via input
that is used to cache synchroni zati on data (241). 20
[20643 subhsis gl tards €34 adss pdistirafod evided 361s.bak|“niolnee’). Other input
client software on nmultiple machines. However, only

LIRS I PRIt BRF dpRcilfisalBNInaytiAcISdO & HiQBhESeWolRidkh8ame pad,
LOB System O her machi'nes "arc consi dered secondary

'@FeIﬂLtQ QRn, LRG1 é‘o?ts X LeTha/bethY il %?8%@&@%&5@3%8%% are

synchronously primary mac
SRR LR S By YT e conpe
?&;@H@é%gm %%gy%%%%ec%e%db%} o(?che%‘rint%regagg a%dcb%rg]gtarggﬁr‘es,%tllch asa
parallel port, game port, or a universal serial bus (USB).
[0057] Monitor 142 or other type of display device can also be connected to the
system bus 108 via an interface, such as video adapter 144. In addition to
monitor 142, other output peripheral devices can include components such as speakers
(not shown) and printer 146 which can be connected to computer 102 via /O
interfaces 140.
[0058] Computer 102 can operate in a networked environment using logical

connections to one or more remote computers, such as remote computing device 148.

By way of example, remote computing device 148 can be a PC, portable computer, a
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only be one primary machi ne. Secondary machines (e.g.,
client 260), which include their own copy of the
productivity suite (270) still contain a copy of the
informati on avail able on th%éprinary machi ne,

i ncl udi ng busi ness and synchroni zation status of 5

Boundl tens (e.g., productivity item 280, i ncluding
preoperaroasr, 28ktworR&8npuEhe pededevicdoadtisy sommanaretwerk node,
arranged to maintain a synchronization cache on a

SRR 1ilkeD RefloSd ddnipiliag RUsicd e5SisSHddntated =8 %g@ﬂ‘éﬁl& cbfn@Mer that
the server to the secondary clients. [0065]

R0 Eﬁlﬁﬁ r#@.r?ér c?rtLHHg(ﬁ" th Q%exﬁcg afd feaﬁﬁ&’ﬂe@&@&d%% peleﬁgje%

eno e systenwto recogni ze an

rende . ,.Bound ncl udi n r onot, 0
PRl TR R p S BPgRL B bR P TeFhrefe
roduct|V|ty uite item Systeminformation stored in

ﬁWBH@@PWV@?V’iuite items should be static. In other

words it should not change once it's set to avoid

i nt r 60581 hggicaraonhdations BetwyercénmamitoraltdZend renoeif cpmputer 148 are

The system shoul d store synchroni zation data and

Sdepicedt Rradpéedl ate@SietvadrRBAN) WH0 Bnd y Bedtr iR d @ hie@ Retwork

outside of the productivity suite itenms. A token that

L@[ﬁﬁ? & Sheh | hé‘tw%rlﬁﬁg BSfitohnfAR L€ céiﬁﬁ@nél@céjﬁ%fﬁé@t ﬁiterpnse-

machine I's the primary. I n sone nst ances

.ﬁ%@go 9QmP%ﬁQ§ﬁéeﬁmr %gcaggw (Rrdmary machine can be

anged-suc 1dast er recovery.
[ 006 F 3 il]ustrate the correl.ation between
a boﬁ#& | c@gl?fneg ifa LL n@ﬁmﬂflpg e EHRMYL, SMBRIREA02 is
a new bound itemis created bé the LOB system First,
2onneréed toBoeh netwprk BYDYiangtwark atterdacepr taﬁ@t@@é‘ls%%m
(360) as designated by step 1 (391), where the LOB
entpildnyenf&@lna)a WAN nictesriamg érdémhinknhe coipioter B)2attyprallgincludes
372). The LOB system (360) communicates a request
(B8& 1 %6 M Rh&ShaHRE fc(&%bh&r@%&&%@mmﬁms loGEt +erdk inkdivork 152.

identified by Correlationud 2 as a bound item as

ﬁ?é%%@?gf S R el BPoREiRA e By 152 7 phiifgted o
1

Bt (1?351?,1/@63%‘%@65?4%’; GO kR mf%faw s to be

create the binding. The synchronization subsystem

(a@mflaff‘csirthmbe plistitfed netvopk cagupetions areexamplesagd drat other

Qutl ook(r)) on the client (310) receives the conmand

(89R} of ehjzhlishingheleasne symotunoatigmtiniohetavech comptters 182
binding to a productivity suite item (350) as
dedilg8ahete byipblyep 5. The bound item has a uni que

i dentifier (Bounditenid

[0061] In a networked environment, such as that illustrated with computing

environment 100, program modules depicted relative to computer 102, or portions
thereof, may be stored in a remote memory storage device. By way of example,
remote application programs 158 reside on a memory device of remote computer 148.
For purposes of illustration, applications or programs and other executable program

components such as the operating system are illustrated herein as discrete blocks,

although it is recognized that such programs and components reside at various times
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5 332) that is assigned to it, and is associated with
the LOB entity by Correlationld 334. [00671 FIG 4
illustrates how the correl ati on between a bound item
and a LOB entity is set vvhegéa new bound itemis
created in the productivity te. First, the item
(430) is created in the product|V|ty suite as
dedliffarentetbrige @imgpnént 40dmputiegtdeviché02,smd eher executad bpat least
subsystem (420) in the productivity suite (e.qg.,
Quteldaklrogebsot @ f aamiputat es (492) a create binding
command to the LOB system (460) as designated by step
2. TheoePBoBHshER 4 &&%ﬁ&{-‘@ﬂ e&sﬁlﬁmﬁte%@@taﬁd Qbﬂﬁ‘glﬂgaon

command ~during the next synchronization wth
L 4
e g iﬂfﬁﬁ%&“?loe?@r}%f@@% 1 %mzét%’%?ifé\é C?‘%?ﬁy
460
é(éﬁ KBt PO AR Sy B LN ERPO A, st 4

Q(§494 where the client (410) can then associate
wCor e buite applicktion84)n g wsed isécadipbanth dddéian(ta ddiprogeft
|IIustrated by step 5 (495). In sone instances the
Couticeka®t i onl d (472) is not conmmuni cated back to the
productivity suite. [0068] FIG 5 illustrates how t he
correlation between a bound itemand a LOB entity is

ahanggdcwhenraidound itemis updated or deleted in the
productivity suite. 20 First, the item (530) is

chan m@gg&? @N@Et?ﬂé’sc | &y tteien Bferd ﬁ%hg@fﬂe@fée Warranged for

step e sy n| zation s

i.n the
CNTENCINE R eE N gAﬁ Omén B et aiﬁ?%@%ﬁ Suie
gdate or delete to the LOB 1‘]_aﬁ)ig,tem (560) as
de3gmelk apMigrosafeguioqigymyava PoBCkgn deyieg. slagrosoft
receives the update/delete binding command during the
rewttookPrichintmiszaieion mong ttbms hehaki edendé@bdpppintidénts,mntacts,
nodi fies or deletes the LOB entity (570) identified by
Goidigk@! iBath froddaivigSsultSiteil (R3Btifidt@skysessdBytand atdi3perties
In some instances where the Correlationld (534) is not

KR9WhMefalt8o @E@ﬂ‘d@&dtl‘(fﬁt&ﬁéuﬁ@ hh&a ohd6r OB BYSHEM g%ﬁ%ﬂgData

references t he bi ndi ng dentifier Boundltemd 5

(

(SosbH %?é%‘d‘ 5 hﬁ@%%%s‘yfﬁo%d??ﬁlg%%os??t%a@ﬁ BribSrats
aboundlt anda OB 5 entity is change .
FSRATRISG & 1EF]5‘B§% B et aarwomadlgégaw&{% BFfperties to
First, the LOB entity (670) is nodified or deleted in
ttheiteroe.gy bt@mg(laﬁmmaa@n deybigmatrereryy2333 Optside(dghg item
The LOB system (660) conmuni cates a request (692) to
t(R€0)s theweas a set of system properties that are related to synchronization (242), as

well as a data store that is used to cache synchronization data (241).

[0064] A single user must be able to install the client software on multiple
machines. However, only the primary machine is able to synchronize with the LOB
System. Other machines are considered secondary machines. The LOB System
returns a business response synchronously to the primary machine. The LOB system

interfaces with a formatter to provide LOB System-originated "commands" to the



10

15

20

25

(640) to update or delete the LOB entity identified by

at least one of the Correlationld (672) and the
Boundltem d in the request (692) to the server (640).

The server (640) 10 receives %he request (692) and
applies a formatter (650) to he request (692),

resulting in communication of a command or contr ol
messayg eathiad pudhmsehang epdate dedette colmeanbo uAdanyttene, dlsere can
desi gnated by step 4. The synchroni zati on subsystem

(B8P0 &R pridiey niicARdC Bbadrd¥rySHhdhehck €e.9., clidad le@)o k&idh)indlude

on the prlnary client (610) 'receives fhe command

ik 0 Lt DL UGB MABTLARR S8 PR ol fofS g e fnformation
élgaﬁ%)léez%)rg n{pg&%gi L?f@ﬂg g&@@g; %B{%%% g&g S gromza[tnorg statou)s of

nchroni zati on subsystem descri bed above is depl oyed

ugfltens (e greRrmivriyity igm 2aninslidingspraperties Hilts? €a
corporate network. Virtual private network or VPN
clesamibed sydteny capbe hreanged pomaingain e sywmhkoriizatior pedteadh, a gsver to
is HTTP type renpte 20 synchroni zati on connections via

AiFEbME busRgk kaalsireponies MroasthMsefvesefthe eoh@itgelients.
Server, LOB Synchronization can run as a background

thr eﬁﬁm?CPLtolaﬁctﬁlﬂ Nite AEME g@% aﬁenéﬁggpsggﬁldtkg) d enoutgﬁ information

DFOdUC Sul e IS run made I n

ucti Vi sui t ar
%r t?lg ﬁ;ﬁegg g(%/ {eggggz rﬁ%%eﬁ ?r?ug&iﬁ?nés %oun&%%‘t%}lg}%@mg@mmoted
netvvork VPN, HTTP, etc l.e changes .t LL.OB
FyeRcaigshrhovidbrstpisd apd aﬁ@@lﬁﬁééﬁlﬁsths ﬁrcgfius%wfwﬁe item. System
corporate network. File synchronization can be handl ed
itnfoangtiaostorad pr piodictivetywaye igmhhouidiee gaiqdr ather words it
network, such as via Mcrosoft Active Drectory,
whowld noadfhahge aicedrpedtd avokipaséudndNiti AR fspricksordbation
purposes. Exanpl e Synchronization Interface

[ehii1atst TROSystdAP dHuid Qﬁrees%&rgﬁk'ﬁg)n' daBMnBYRSemif¥6perties related

synchroni zation systemw || execute a 5 different

%@P{e eﬂr %Q@)r?%lt? cfé&qﬁe %p&ﬂgﬁ\é}hlﬁltétﬁ(?%gﬂ{ rS]A token that is hidden
ti d

T8 BEdeT g SR SesHT oI bk S kifxgmry In some

synchronij zation int erf ace def initions using a_ sch
visiancemts 95 e eanchenastsk se yhad tee Hripamiapachine ¢ap b@pléadlgp@] such as
Appendi x 1. The follow ng descriptions specify the
iimfleroast dfohsasteatecoeagts t o be passed into and returned
fromeach of these 10 actions.

[0066] FIG. 3 illustrates how the correlation between a bound item (330) and a
LOB entity (370) is set when a new bound item is created by the LOB system. First,
the LOB entity (370) is created in the LOB system (360) as designated by step 1
(391), where the LOB entity (370) includes an identifier (Correlationld 372). The
LOB system (360) communicates a request (392) to the server (340) to create the
LOB entity identified by Correlationld 372 as a bound item as designated by step 2.
The server (340) receives the request (392) and applies a formatter (250) to the

request (392), resulting in communication of a command (394) to the primary client
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[0072] Create is invoked by the system whenever a

client side Bound Item creation is processed:

Paranmeters for Create include Boundltenid,

Bound!| t enifype, Request|d, BogndDat a, and Cul tureNane
Boundltem d is a client gener ted unique identifier
string for the Bound Item Boundltenilfype is a string

t(B#0) to oreaesthobiadirteo The kpndhubdiyatpualibdysech (3adefoothetgreductivity
Bound Item Type including solution and version.

Rafs ess.] Miigod HOLGsLk®)dRnhé Eli@k (51@? rdcBEedIRbANRIT3UD
to allow the LOB Systemto identify duplicates.

SO At el ol ASHIBEN S B
SN TR B SR KBRS e S @%ﬁ?ﬁmwemm

st at us, . 20 .descri ptions and any ot her rressa%
1338 hihehis agyignaddo itapnd 1s Ratogtared ity s LIQH entey atfélrrelaﬂonld 334.

i nclude Correl ationld, Requestld, BusinessStatus, and

Desc {006F] BIG. 4 iGostraé¢sdtovothle doirslatorsbetivaen 4 baitnd isem and a LOB
LOB-generated as a unique identifier for the itemtype
(eatif is séiaHeAGtdeth BUtind URhYis icelardiih tiRsprbMetie DN b@ed. First, the item
Requestld is a unique identifier for the update

Z{Eﬁf)&lg Erehfdd A HRWrd RGPl ﬂﬁ{egai ‘El%éll gﬁhttecf % étﬁ[? ng 1?. Next, the

i cates. BusinessStadt us a stri
d t .t t
R RRIGgt %@%@&@ PO m s lie i e DTy
of the Create. is an arbitrary value provided b

t%@%waéiféﬁ%%a qu?ée Bdmgseaunandito thadeOR ﬁyst%éﬁﬁ%}ta.s ons

on the contents of this value. The idea is that this
vighigaatedby siepd. Thed Qhbsysidm e460) teseiyes hatcreatebinging kemmand
sane 5 state. Description is an optional string that

idariap tiexExamaichoniationtvith e c1Bug iané stehicat UOB diits (47d)
be part of the Bound Iteminformation so it could be

qARRSRE bPREFlRoh RN S MastHlie bl sepSiien. THRYGH system (460)

Update i 5 invoked by fhe system whenever a client-sid

?’%@?ﬂ%@* ElmiPR i B RAFRRT ) BRI RE Rk ?9%5 4
G Do BiisTe st UL G oL B MBTER0E ﬁw@ Z‘PM) with the

Correl ationld, Requestld, BusinessStatus,
teyad itgni(hi)) as ﬁwaé@ti by step {489k Jnsome @%ﬁﬁr\c%ﬁhe {Correlapignld

update nessage to allow the LOB Systemto identify

ddpd)iis avtesmnTihecaahmcReg thegrddiictivisy sthe. sent i f a

dupl i cate update nessage is sent. O dBoundData is an

XML fi0e8TEIT. SiNattrtarionsperdselafobdtwBalnbbaiddtdni amd a LOB
entity is changed when a bound item is updated or deleted in the productivity suite.
First, the item (530) is changed in the productivity suite as designated by step 1 (591).
Next, the synchronization subsystem (520) in the productivity suite (e.g., Outlook®)
communicates (e.g., through a web service call) either update or delete to the LOB
system (560) as designated by step 2 (592). The LOB system (560) receives the

update/delete binding command during the next synchronization with the client (510),

and modifies or deletes the LOB entity (570) identified by Correlationld 572, as
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15 the Bound Itemfromthe | ast synchroni zed state.
[00741 Delete is invoked by the system whenever a
client-side Bound Item deletion is processed.
Paraneters for Delete include Correlationld,

Boundl tem d, Boundlteniype, 1Igequestld BoundData and
Cul tureNanme. Return values for Delete include
GOnsteltalty sep 8l (59R¢.qlcsmbdinstBusss mdesShaCosrelatindld (534) is not
Description. 20 [0075] QueryResult is invoked by the

RSHAByYWHE pRIBE ALy QURE YhEDOB! Qzlsterd\g Sp@erétePRIRsERd.
The paraneter for QJeryResuIt are Requestld for the

NBerARFBo FI ﬁﬂgo T n h & ?;&r @ﬂ{cﬁi@ ' Hﬁ@%%ﬂgrﬂg modlfg or delete.

optiona exi sting I't ems

Che gL ﬁlé%aaﬁa etcs‘%? B T Bhos 00

[0076] This section specifies the information

SREBCS eBangsd 84eR absnne Bem veapdatpd argsleteddyiibe éDB system First,
nmessages include: a Create Control Message, an Update
CoalOB ertles €AQRis modBbdordeCoat maghe Modsagem @ot) @ d@uenyted by
Control Message. [0077] The Create Control Message

|90l UE@OS). f Tie) OSBfs@stemBost)dtohreiiHichiesD re@lidse{6aR) @ithélserver
Boundl t emType and BoundData. The Update Control

BE dét@ 6t HQ@L@ éﬁé Eb8 nﬁ%f 1der$ﬁTeﬁ%Jgaatt AR She of thel CorrelationId

mType Boun Data lete Contro

elds for rel.ationl

i %@%ﬁélﬁ%?ﬁ g @‘F §equa4r459%|t° BBt Rl Thsssrver (40
field for Bounltem [ 0Q78] Boun .
FRFYRS theferbest ?%‘%2 Tl s gRBHCL 6 E'%n ﬂ?‘equﬁﬁa §92), resulting
Item 10 Boundltem D is generated by the Formatter as

vinlcbmpeingraen pbecommandbercodiphinksshgt @94) toRbangt eraleiRypihe
is astring that corresponds to a fully qualified nane
dfouhd éeBawrdsighdtandyTstpedi Mat sichensativh sunysaead (620) for the
versi on. The Boundl tenlype can be used by the system

tp?odl&ﬁ@ft? st e GOTTRRBRBY bA theBRHAGy 1 (BR])irbichiel @16 command
whi ch describes the properties to be bound to the

Qgﬁ’iﬂg CE}Ilé ﬁ’éxﬁ %(yn%tﬂotn?zaln&ﬁ Q?ldaﬁllgd gvo{ Eeq?tﬁ @%wdnﬁ {ey%ls uite

em 'S e sync roni ze
e RrTL S EEER e it Gese e Bmids “e@%srﬂiﬁm o
Ite and BoundData is an XM. docunent containing all

GFSIBH@G‘BBYJ piepat@¥or the Bound Item

[0070] The synchronization subsystem described above is deployed to client
machines that can be inside or outside of a corporate network. Virtual private network
or VPN connectivity to the corporate network is expected, as is HTTP type remote
synchronization connections via a server application such as Microsoft Exchange
Server. LOB Synchronization can run as a background thread on the client device as
long as the productivity suite is running. Changes made in the productivity suite are
submitted to the LOB system, via any available RPC mechanism (e.g., corporate
network, VPN, HTTP, etc.), while changes the LOB system are expected to be made

only on the corporate network. File synchronization can be handled in any
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Exanpl e Synchroni zati on System 20 [0079] The system
can be arranged such that it does not rely on events
fromthe productivity suite (e.g., Mcrosoft

Qutl ook(r)) to invoke and det % ct synchroni zation. In
order to detect changes (creé%e/update/delete) t he
systemuses a 3-way synchroni zation approach, between
tapprqpristbuedy vithip tbaicdrporate repmarky owhzaviadvicesolt Attvee
(SDS), and the information obtained directly fromthe
UGEBechyr§] @hich Pad Be 8@dhgdee teexposda NIET AP F&Bubhblitpphes.
entry points in the system Information can be changed
on many different places including fromweb access,

DA Fe 98MheE32atiBR IntbF B 194MBfonsC! | €Nt machi nes.
Changes will eventual [y be synchronized to a primacy

IO S e R LBRR B0 e

a handl e Ilcate uests based a

.:sBQ‘ ggegon 6518151&911( by Fanee fhst emvsiere a&%\lﬁﬂ@f‘f?@ﬂiﬁﬁoﬁi
wth the LOB System can be nmade through web services,
vitdiditionite Humd%{@ér \Bstion earchd iameRedrns egesiisofprodessing aRuery
to the clients via the server application (e.qg.,

-Qbrtrod dodstagexiEenge pynchf0@h}iofConérfice defletiont umg & schema with
al so handl ed by the system when the sane Bound 10

INIRAdSoS Girade@chrb YurtRe ill&Bate §i ﬁﬁf{@ﬂ& 1. MEneXo RG] dékdrdptions

SU|te If the system detects the sane Bound Item
PR fBHRAER e 93 paBR i R R o of these
MAb| address it approprlately [0082] The LOB System
BYts providing i mediate business responses when
a synchronous Web Service call is received. The LOB
Syst 87dbEeatsts waekedhy the sysiwraipencyer aghent mﬁi{eﬁﬁﬁmé Atem
error notification about successful processing of
Qrerditos is propekatd, Pdbahetes, fooCr@ie meloloBmndiem][d) B88hdItemType,
This section describes the high-level comunication

sthig BoeedD4theind OB uRNHnRBRNAU THdNEId G & €1ént gdi@ated unique
foll owi ng di agranms provide an overvi ew of possible

QQEEHHT& %h? @8 tht ®0and ﬂ@ﬁa B5Lﬁ1(§ﬂé)?ﬁ§'¥)& &d stﬁQg {HaO8&H espdifas to a

[ ustrates an exanpl e commun on fl ow between a

CiJu 1§ g%xalﬁﬂe% naftie of the }9 utgnldqgean gg;l)’l s cf%ﬁ%’gas% u%?i? fggl] Vﬁle%%h

o can Be Thitlat t he
rver_(.750 b escrlbed
Sl%equestlc&s a 12mque 1g\éntlﬁer f%r the update message to allow the LOB System to

identify duplicates. BoundData is an XML document that is defined by a schema for
the LOB system such that BoundData for the Bound Item is properly provided.
CultureName is the name of the culture that should be used for business status,
descriptions and any other messages derived from the Create call. Return values for
Create include Correlationld, RequestId, BusinessStatus, and Description.
Correlationld is a string that is LOB-generated as a unique identifier for the item type
(e.g., Contactld uniquely identifies the contact). Requestld is a unique identifier for

the update message to allow the primary client to identify duplicates. BusinessStatus
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[0085] Step 1 illustrates a client (710) initiated
flow, wherein a change detection process is executed
by the systemon the Cient, At step 1, the

synchroni zation logic 25 (73Q) in the system

i dentifies new, updated and | et ed Boundltens and
creates (791) 24 a virtual |ist of change requests
tikatstringgblattcorrbgposdbivi 4 thed nameto ¢heIER Byssteenstatiihéhat must be
virtual |ist can be provided in a queue such as a

Vdskilshkad toak Bowlt €t @418 rdsWIOQf thkreate TG dnl Hbitdady value provided
processed when there is connectivity (e.g., web

gog{%ae g@%ﬁ%@%ﬁ% ?ﬁﬁ do@@notme%?%%v%}f?ﬁiotgﬁon BRI bRfents of this

no connecti vi e LOB System

is.5 identif.ied at step 2 hen .the.list i e-tried
S SHE T B B ARG bR et g ] 6 8 Same
[0086] When creating the virtual |ist of requests, the
YA ¢-eRPsersion BaB-oPRY StrifedBiiit 2hevplinaéisRh &t r of
Messages (create, update, delete notifications com ng
fBusines$idatuOd heywilkey part efithCBavndltenvidsformation; sotit Gouldihe
to detect and resolve or raise 10 conflicts
apposdrateption ¢ QoML &dsiredé det ected by the

synchroni zation logic (730) when the sane item has
been|gpdi Up\?ﬁte‘ 9 idvaRedbh ﬁié“s&é%ﬁltvb’he%@%ér% Feek-SiEBLER Ttem

System or en one side tries to update an item

when
E%Siﬁt%éé‘%f%e%%% PRS 6 Fadae ek Bor I it B EEd e
tsstegEb o ltightd” olrun b NoybEuritaig 3 fetiosagiec et

15 (792) such_as described in the Synchronization o
Iveluss ferclépdade insludedymsreltpodh Reqpestid dBusmyess aaiup cang Description.
server 750 with LOB application 760) can also trigger
tReuestBLia hivamuefidatidat for thepgahe, maeigette allow tiueOP System to
actions on the client (710) when rel evant actions

aa&dify aiplidags LR s%.‘ﬁﬁﬂ(@é?geﬂd Bh8MeIehtha BERicadeSipdme message is

calls a web service 3) that is exposed by the

eh Y bl Y s X PR TR B RRE Ly Flgfite rom

ed b he .syst.e o identify _the new Bound Item
IE—%? ga‘é‘%(daift?% fé%%ﬁ’teq%’ﬁiéyrfcg‘fo&ﬁgts%% sent as part of the
Web Service call see the Synchroni zation |Interfac
Def | MUTAbRelesccimiskon by dirsEashaienc: q@@esfldﬁ\@og?@em
4, the Formatter (770) generates a Control Message
(dedetipnasproceseert sParametersttheDeloteoinéludel Cantlabhondd, Boundltemld,
associated with the productivity suite (e.g., an 25

@dund itk T ) pey®ek bexld, BdnelDaod bhd Culvkedages Relidd yaaeefor Delete
sent from a dedi cated account.

include Correlationld, RequestId, BusinessStatus, and Description.

[0075] QueryResult is invoked by the system whenever a Query Control
Message is processed. The parameter for QueryResult are Requestld for the message
and BoundltemType, Correlationld, and optionally BoundData for all existing

BoundItems of the specified types. There are no return values for Query Result.

Example Control Message Definitions
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target mail box (e.g., by Mcrosoft Exchange Server,

or sone other EMAIL and directory server 780) it is
automatically noved to a hig%en fol der by a
server-side rule such that actidental deletion of
Control Messages is prevented. The server-side rule

i s nm0Tohirhededionesat@tiesathd inferncateatted )is dypebtet reeachiCGmtrol
(e.g., see Qutlook(& Add-in specification for nore

databisStype [(QRBB] mBisaiBRciade: GUYehRICOMNREPRESR €, AA)pdate

delivered to the dient (710) via an errml-type of

PPl R
o Rk RS IRt SRR ©

del etes Boundl tens as required. 10 When praocessing
derslgiont BosgakemTrre, aydBewdilain ?%@d%%maéé\é@ﬁ%ge
| ocal changes (create, update, delete of Boundltens)
tiheltdesdedidst for: iepredatvnhi, Batieditdno! ypeeadIBourSPsitae iittedelete
detect and flag Conflicts appropriately. [0090] FIGS.

& @bl Mdstdge sidl@tes firlddubl: CoRel@bhidrint BungBéin Dipe. The Query
enpl oyed in another exanple system where the pull

et et C?‘ﬂde%.f%m??‘#?a BNEGTIRE 18 Syetem

Sﬁ?gﬂﬁﬂﬁgﬁ %@%@53 gy fﬁlsm%%”r?g ¢ Pt o G rER AT tem.

through synchroni zati on (m%ag a web access interface)
ISEcheiatrd Py theEe fﬁf)awgl herdeseriledan gypge detail later.
determ nes the differences between the client and the
RpundBeny speimatstringetbatdergsnde to Thidlygeslited manes of tHe Bound
shoul d be propagated to the other side. [00921 A
drean §epeninylud @b lition @né verkioho The BayadItdnh T Jle, cah be ussEry the
may change a Bound Itemin the productivity suite.
Hacenstemaat @&&&p&mng%mnaﬁ A dinitRHb Which c@scrﬁﬁ?ﬂ&e

réquest to the LOB m Second, the ¢hange can

{@g&zr’}l& atg l’é)g %0@1?&) {oqﬁg I%%uftgl su%t?| %nxg a%xla Ih%w%ﬁé glﬁutd?%{cggykmte

iV y sul sync

3 i dRe STe s 3&&@&4&8@”&@& 2 iRl &

with any delay. Third, the chan% X be made thr gh
CorrelationId is thé unique identifier assigned by the LOB System to the Bound Item,

and BoundData is an XML document containing all of the BoundData for the Bound

Item.

Example Synchronization System

[0079] The system can be arranged such that it does not rely on events from the
productivity suite (e.g., Microsoft Outlook®) to invoke and detect synchronization. In
order to detect changes (create/update/delete) the system uses a 3-way
synchronization approach, between the productivity suite, a synchronization data store

(SDS), and the information obtained directly from the LOB System. Data can be
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Smart phone, web access, or any other neans and is
synchroni zed via the server to the 5 productivity

suite. These changes need to be found through a
synchroni zati on process. Fourth, the change can be

made in the LOB Systen1itse|f2 Each type of change

must be considered by the synchronization process.

[ 0RG3Ed AohomaltipSyentiyrpoiitz at the nydbat a oo aioh SBSpe shorzed on
the original version. The SDS is synchronized with
aithn§ ABSR S PMceY indfifithg Porh ablkace®k tAshiREIMRRE ahB¢rokPother
productivity suite and the LOB System The deltas are

: o . .
¢ RO ARl Okt HPLv RONT B s R QR TED ol
procedures d ' en changes. need to be
ppgﬁgﬁgﬁ%%”Y@%%ﬁkgkggﬁgﬁ@?%ﬂﬁmgﬂngQVthronization

logic fornulates a request, and submits it to the LOB

syst elff8fehhe LGB Sysiem capristcst aud hapdleiwalicaip trapesigbaspgon a
productivity suite, the synchronization |ogic 15 uses

t eiqguORe@ystidnOsithonhd Ketehi reetver)updateigatiodwath the £PB System
suite information (e.g., Qutlook(r)) and then updates

t bgn BBadd 0084h WsderBgdsNEhliaindorxd @trventotaNent) nesegres will
as an itemin the productivity suite and in the LOB

Zé%ﬁ‘”??‘é%‘“‘a?i%%ﬁ? ?‘%25?1‘:’“@%%ﬂ*&cg‘iﬁ%%'igﬁi°?‘§’§?ﬁéﬁng§%py.

a ata’that _ i c

cyno ORIy BRAP Y b FRORPERBI B 5 same pyund
g hEmZeN O R OBy Prci (8 BotEH . b egybem detects

created or destroyed as a result of the

s ¢ Hreoning &dduod Itefihies dyerctpdatedAnt thenses psd e 438 Giystlsmaa
single definition of truth: the LOB systemis al ways

r iGghflict Aill béeleaafidd dndentllve ressutioh ahaddessOnagyrspremely.
does not have any direct access to LOB entities, and

I st hieasZSTHEONBRY BRSSP i B QE redBddses wh
it as[lsegré]s i s st g:%g% in %?@%ﬁ%sltem%% [OOQ%%%BTthSW .

SXQ%}@@%&W% ide ?ﬁgiﬁé‘&i&ﬁ. e %8%"8%%9%&%‘{%? ﬁéed to

di's ases. sweepi hg phase -a oundl t ens
in the mail.box.are co red _.agaj nst the SDS. :
PSS AR TR JoBre BT Pl SeHDR PR S s e AR sefing of Create
mai | box_and the SDS are detected and i medi ately
f Update, Relgtes pe@uery sammegngs.det ect ed and nar ked for
further processing. 5 Deleted itens are then detected
and pl@88HdIipsdchen dysucihesthe hegh;lesd comatunappoo fiowabetween the
del ete request can be sent to LOB system In sone
| MOBSRKAEh®NR,ClidAe Vi folld§ring diagrams provide an overview of possible
communication flows that are supported.
[0084] FIG. 7 illustrates an example communication flow between a client and
server during a push operation. The push operation can be initiated by the client (710)
or the server (750) as will be described.
[0085] Step 1 illustrates a client (710) initiated flow, wherein a change detection

process is executed by the system on the Client. At step 1, the synchronization logic

(730) in the system identifies new, updated and deleted BoundItems and creates (791)
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phases of the synchronization process described above
can be nerged into a single integrated process where
the various functions (e.g., binding, sweeping,
resolving, etc,) can be conbined in a simplified

al gorithm The S|an|f|ed algaﬁlthn1nay 10 achi eve

i nprove execution speed or achieve sone other inproved
ehfvirtia® Hetyof(cRarge requesd ties ne@hbe/sdbisktedsage, L@BiSysteat €lhe
redundanci es, etc.). [0096] Any control nessages that

arvﬁmaﬂﬁatcbﬁ bEProviRdRE 8G8SRadcH S & Oﬂtu%h&l@&ﬁﬁﬁﬁleu@hﬁ@Q 712).
Next, property pronotion occurs for all itens that

thﬂg ?Fo%a?s%d W?lgﬁ fEﬂe‘f‘éjrs com%tl(/%tg f% \?gbe Ee%%%é ) to the

a representation IS conpared copy

1 hr oni zer d The synchr.o .
-ﬁ@%ﬁ%ﬁ%&ﬁ%ﬂé&ﬁﬁ i 3 A0 paegit Q&%ﬁ)ﬁﬁ%@yﬁm is
SDS copi es. The synchroni zer is responsible for

Wﬁlﬁ@d picptanrZ dhaa the Udareetrigd sheopxé timerteqiehasge defgctigaiprocess
as processing queries. [0097] The SDS copy contains
t lkeerusane properties nentioned above. Under nornal
ci rcunstances the Entryl D, Boundltem D, Boundltenflype

and Goossll Whi@blegting@e airfial N8 oT eI thé Btem also takes into
productivity suite itemand in the SDS copy. Any

d Jo%%ﬁw%ﬁr Shifol &1 Cﬁgga%gg&?réea\f% éxéd%%“ &e?eté g&fﬁc%ﬂ ns coming

copy are in prete t to

L ti not, t rent te

SRR P Steromcivel Yessar LBt 7LD %ﬁ%ﬁyﬂs@ fesolve or raise
| nvestigated further. The maj or causes of any
depibpts gpRpHately. erféonﬂl@téﬁdﬁaeecb%Hﬁecsmg@azwntlﬁec (730)
user, there is no SDS copy for this itemyet but the
25/hBo thedBateatepr gz dretty miogi fred al éel peo dwrnidity batd andrthREOB System
been copi ed, noved or deleted by 28 the user, the
mephagohedineers Bripdatdinaingn Bouin tHettihark #eisg beetlete it. For each
broken; there mght be zero, one, or nore itens al

r %.Et@&t@@ chfhgd (&hag) d%&&@)’th%e& 6t BAUPRLBE Ghflict, the system

properties are rea an updated meeti ng request or

ab

SPfubeea oty ??“ﬁzs,s GBSt B ol 380 by lerice
h b d

ol hehes emiea s Bs&ap%}ygpé&%“t €05 DPERIERS o e

copy of foreign bound item has been received from

anot H8P8TIsEe LOB SysBoukdbacep? Yhwith f- OB appdicaticnatib ican also
and there is no corresponding copy for this item in
SbggeAtheapycuion af beardupdaendblas, begrers antons on dreatlieet (710)
user, and then it has been sent back. This is a

v alhicAtdlOnOicioh S ¥E @k Sn BRSSOBIskittiheAt a8sl3 ithe COBRYEteRalls a
recogni zed as a

web service (793) that is exposed by the Formatter (770). In case of create requests,

the Formatter (770) returns the Unique 1d that will be used by the system to identify
the new Bound Ttem. For details about the information sent as part of the Web Service
call see the Synchronization Interface Definitions section discussed herein.

[0088] At step 4, the Formatter (770) generates a Control Message (794) and
sends it to the specified mailbox associated with the productivity suite (e.g., an

Outlook® mailbox). The Control Messages (794) are sent from a dedicated account.



10

15

20

10 special case. A data corruption could have

happened. [00981 There is a built-in assunption that
Boundltem D is unique (prinmary key) and that the

conbi nati on of BoundltenType +_Correl ationTdis al so

uni que (secondary key). Thes& restrictions nust be
enforced in the SDS database. O course, in the
maviidnake ChetradMesghd? ik delatesal tanhetaeget Anylbot eng.yneMecrbiudt
BoundDat a property is 15 unreadabl e or where the

deRbim2¢ SeREQRBLEIhESthet BVRALiAE deectes Refer TBY)GPistai®matically
sane properties (Boundltem d, BoLndl'tcrType and

Oﬁ{o%gcll d ?héﬁ fo?cﬂar tbp% sBRRALGE LML gychstﬂittta%fid&ks%eﬁ&iog'o’f Control
an Qutlook(r) 1tem - is considered corrupt. a

geperal rule ch a corrupt _itemis aptonmatically
bt A ealith T ot e s o ety A re-breated) by
Qutl ook(r) itemhas the sanme Bound.item D) is

déhed dicatl (ahdsceiQuilopk ®dkideint specifientipnrfening ilsi.em 20

or unbound; the original is matched with SDS copy (in

t he ca889]oit siepve Cumtipl Meswnes (780pary delSameditoitbaCiiont (710) via an
Flow 29 [0100] FIG 10 illustrates another exanple

C ety fecd findt hhdi W tRE § MR e atfeddio theGlrbdtictiVits SiitetapPlication (720).
client and a LOB system The LOB sggten1(i%70) ggn (

s i L T s
T R R R O

to the productivity suite via email nessage in a

ey e pRoqeepng ¢ ontrolddessages sthe aYsiem alspdakes inth acoynt osal changes
message into a designated (hidden) folder (e.g.,

c tmeate|updes séeipte pOBaerdItEo@DIhat feed e Whcohmuhispted tethe LOB

pi cked by a control nessage processor (1030). Create,
Update tadeetiehetfiag Ceadass spadpeiatdly.ocessed i nmedi at el y;
while Query requests are queued in a SDS (1050) and.

are 1809y]19963S8dndy ilﬁﬁ?raz&%gﬂgl;diﬁh&i%h that @80be ethPRyed in another

Bi nder/ Sweeper/ Resol ver 4 service (or services
dependi Myl at j. .S n o} ,
SR 0 0 LTS LM SRR SR e o
the SDS (1050),.and identify m smatches/changes in
tH?éaEB ﬁ%‘?te‘ﬁé‘mtftﬁgél%eﬁf(bééﬁjﬁnnot a very common, but
still inmportant scenario involves the 15 LOB system

recreating all Boundltens for a given user. This can
béﬂé&éﬁﬁg‘—ﬁé@&—%\l Y te

[0091] BoundItems may be changed because the user changes them directly or

indirectly through synchronization (e.g. a web access interface). A process is needed
that compares the items and determines the differences between the client and the
LOB system to decide whether changes on one side should be propagated to the other
side.

[0092] A change may occur in one of four ways. First, the user may change a
Bound Item in the productivity suite. The system detects and automatically submits a

change request to the LOB System. Second, the change can be made through another
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the mail box with initial Bounditens, as well as part

of a disaster recovery when sone itens have been | ost

or becone corrupt. A variation of this scenario could

be used to upgrade existing g?undltens to a new

bi ndi ng definition (schems). can al so request

i nformati on about a current state of Boundltens

( Qlientyind thig affents basb treoprodisngivits swite clzot Seoughrsgpelirerization and
mai | nmessages to the user's mail box (1010); in this

cted Qb 8ysymnchhothangéd t0 thsSysl@nivity soind arnde LOBISystem may
[0102] An identity of the sender is used to

db &kt Hﬂéﬂfy%'a Ykt ¢hithQRY Helay TRRRAARS chafn%@ MayRuh R rhegeh

(or spoo ed? control fressages. The information in the

c can_he _encr in . PLOt

B lopsc e 358y BluafoRRIR B b MR B IR &Rer to the
responsi.bl e f processi ng,cont 1 ol ssages, pronpotin

pP'o B‘Pt%‘i“é(sg}m?gé’éﬁfi/?*}?@g%gd}??ﬂ ik tou Hepiesti 4 v Off5@ReRRrocess.
to LOB. It keeps SDS and mail box synchroni zed. The
sBewHd drechapgshiandeqaaiehe thesledB tSostepdissel. EBolutk 0éalgange must
via U. It is also building its own SDS dat abase usi ng
Syaadnsieteddtyl thesyrichivuizavibt progesye | nport ant

di fferences. The secondary machine i s not processing

cont reH93 s RRGIES RIAroAD880 N DhtatRoR (9DSY bt¥rel HIRNE il version.
during synchroni‘zation, nor does the second nachi ne

SRS bs GO angfdnt 20 Wi n@RusEGHR WOPR PA bRy RiThe

Seco ry machine assu ain
s gorrect.. An ai_l s to date a SDS due to .
pdrants i MegridP Preasti 18 mg iR addhst Suirual reques
since it is assuned that 10 the primary machine wl|l
eqaie gantpipingealbihg servics reagsts i the 4P Brdemt fie update procedures
resolution will be propagated to the secondary

meattinnee wibrechamges teadtto boppegmraicte thé LOBeSstanul ‘€ i s
that the SDS on the secondary nmachi ne does not contain

t figichtohnlzagb@logiOfbrafivted @ﬁ*éﬂhﬂéﬁl, alabges ielddhd heBes Rfeth when
it cannot be pronoted to the primary one. [0104] The

SREMSE oG RG dafdif MBHLRIALAVR, SYRCHEQ iﬂn?&ﬂ ion logi

cache fe. g.c, y’; Si %ﬁl gr% 0 ;Dﬁ;e g%@?ybut excl Eﬂ i ng I%E]ém oste

boun Infornmation) for the purposes of . .

art el B sl Rl o B h G ERERT vl e eraipnise

t he various secondar l'i ent machi nes.

P@Ph@gﬁ@eﬂnﬁﬁm’twa@?& e%lDian push out changes to the

secondary client so that the secondary clients have ]

t he 1[6@%E Meshbyumt dathexistah évantacSDss gattem ipthe productivity suite

9

Synchroni zati on Subsyst em
and in the LOB system. It is assumed that each copy contains additional data that
don't exist on the other copy. The synchronization system is responsible for
synchronizing: a shared subset of properties stored in the BoundData property of the
bound item, and the existence of the bound item, e.g. the item could be created or
destroyed as a result of the synchronization. The synchronization system assumes a
single definition of truth: the LOB system is always right. At the same time the

synchronization system does not have any direct access to LOB entities, and is thus

keeping a separate copy in the SDS of what it assumes is stored in the LOB system.
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[0105] The synchroni zation subsystemis illustrated in
FIG 11, and is conposed of the follow ng major
conmponents: a Controller (1102), a Bound |Item Manager
(1106), a Bound Item W apper, ? Sweeper (1112), a

Resol ver (1109), a Contr ol N% sage Processor (1110),

a Data Provider (1107), and a Synchroni zer (1105). 31

[ 0104009 L hesmuctobhieation pIOR)s ¢am e divilded te savpmhdstinct phases.
used to control the synchronization process. [0107]

ThethBewbsehihd stinsd/an Boendifchdsda)hd Sadbdxdrt cémpavpagandt the SDS.
that is used to create and/ or directly access the

BRHAAAE RSN rHBen kA lfﬁ'tg%{tg atlSo:BarURe §68%re detected and

wr apper that encapsul e pro uct|V|ty suite
as a bi nds
mﬁne?"i%tef i atofie! ?ﬂﬂ%%re&ﬁ%ﬁ cpgh %fnaflﬁe@ BE e pegeons
er 1106&@ can b |ncluded S pa he
Ricktalifegts 49 Qfleteaﬁe B¢ passed toriBe @&Fﬁbﬁé fpat appropriate
[0108] The Sweeper (1112) is an internal conponent
uddetetresuiestrrdn Boendite &8 systeat. Insethetimplzmentaiions, ithpatasigus

(because they have changed since the | ast

Syehy efthZ africaronizhlo® pRidedsedycribed aBeEcan be merged into a single
i npl enentations, the functionality of the SMeeper

E%%t,e&%cps% wﬂe?é:!h‘é%lq%@ssfuﬁﬁﬂns od g Bﬁdﬁ:%ngv(l I%r resolving,

or part of anot her corrponen
Rgtéglg%ﬁ? e § Eocb g ?mﬁgﬁgﬁ gggntglﬁng ; sef‘méhf"?(? Qg§rﬁthm may
oS e A S e .

npl ement ati ons, the functlonallty of 15 the Resol ver
(1611999 memArésk hegaciniaae pedundasiciasheic Sont r ol | er
(1102), or part of another conponent. [0110] The
Cont r[6096Ye'ssagatB messgarth{t bid @dpntifSedame pritcessaduring the second
conponent used to process control nessages froma

Npidst ONegt, fRpeaN ptdtbtiol J8irs fdrllililenisOhat R8s agRited SeRddified.
by the Formatter. The control nmessages are processed

t ?h@fé@?ﬁlﬁfg B@@?ﬁf{i\)ﬁ’ﬂ bia r?%rés‘éht‘aﬁoﬁ ¥s§%ﬁapa¥é&] e‘?n 23D Pho opy and

Create ete verpbs or to su ry conman

rocessed ronizer nent

SRR IR0t TR SIREIBRAY FE5 16F B?ﬁi‘&“’é&%ﬁ%f‘ds &0Fin tis
I\/Essa Processaor (1110) can be included_as _part
t Do e 8PS conigs) [hesynyupnizes EspRnEHe %ﬁﬁ‘aﬁmg Create,
[01111 The Data Provider (1107) is an internal
cbppynend Delstareidistrpsavadleasproasssing queries.

[0097] The SDS copy contains the same properties mentioned above. Under
normal circumstances the EntryID, BoundltemID, BoundltemType and Correlationld
are the same for the productivity suite item and in the SDS copy. Any differences
between the productivity suite item and SDS copy are interpreted as a request to
update the LOB entity. If not, the referential integrity is broken and the productivity
suite item must be investigated further. The major causes of any differences are: the
item has been created by the user, there is no SDS copy for this item yet but the

BoundData property is readable, and the item has been copied, moved or deleted by
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25 the SDS data tables (1108). In sone

i npl ementations, the functionality of the Data 32

Provi ded (1107) can be included as part of the

Controller (1102), or part of @nother component .

[0112] The Synchroni zer (1105% IS an interna

conponent responsible for: notifying the LOB systens
whenis8p thedhappmg tateear BetydD, and fbanditemIby hajdicen brdkom; there
the 5 client, updating the Synchronization Data Store

( Phht b2Q&D, add, of meuckassiiltclnat fofd watlé DS, copy ase8RiBugindData
Query control nessages, and reporting the state of the

SYRphRY| hlé%mamepa@&l%%ed th&ki38 '?que%r%@%@e‘sﬂ&% bebRceived

functionality of Sychronlzer ) can
OB 3l A za%skzﬁoﬂ@f e he

11 ated by FI G 12 as foll ows
% 131@5 4%@ BT P TEst Dk i B B bﬁ@ pﬁ?}?%rleynot readable
machi ne (an OBA enabled nmachine) or through another
extyerarel A copeef favegsbamdatnf hasiheen vasbived froincasother gser. The
Qut | ook(r) Web Access or OM), or sone other non-OBA
eBabhdthtg piopait s isaivd reaibiE and thex i€ @6 coldepending gonfor this item
where the changes are nade the systemw || synchronize

t BOSI6S. A 2opsbitbctni Glehd E{as d)'eérf Sher aro R uRRL &M then it has been
Managi ng Boundl tens: Enabled Cients [0114] The user

B b Bﬁc%atrﬁrs i Fggﬁeﬁloﬁ%‘? \?Qe‘%L Sils 5o Ztkiﬂﬁésl &dﬁh&%gé‘tt %x’gﬁd&‘;‘umd asa

I on suc

r. plu co en The, system detects
t ﬂ?‘:@ﬂﬁ e‘g dﬁ%(fog'ﬂ?%%‘fqr@gﬂ?‘i?&?ﬂmegs change requests
to the LOB 20 System The request is processed and the
LoB 30998 rﬁ@éﬂﬂé@ bydkia aspuraphin @Q&B@Wdﬁ@v@ is WuguedpEmaFy key)
failure response. This response is received by the
Chncethit the dombi@ag@pdfi Batidtiom Thps - tees]aibaldus alsd uhlyee
Bound Itemis updated. In case of new Boundltens

%B@omar;q&@ytmsé ResfdtibRak (4t bk enloh€@drif SRS dhta®a¥e! OEcourse,

Systemis used by the systemto correlate the
S%t*ﬁ% PR Mo AR B TR A0 ol TRE A8 Bomndbqiapropertyis
n&ﬁrleg)(%)élet ohrrw uegflg th\é%plpﬁlga%ee S’r%pe 15 ggret(i?rrlrésldeaéoenot match the same

properties (BoundItemlId, BounditemType and Correlationld) on the productivity suite
item (e.g., an Outlook® item) is considered corrupt. As a general rule, such a corrupt
item is automatically unbound. Any duplicate item (when more then one Outlook®
item has the same BoundltemID) is detected and either converted to a new bound item

or unbound; the original is matched with SDS copy (in the case of move we pick one

copy).

Communication Flow
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exposed to the user as standard itens. The user can

change the standard information normally, but not the
extended i nformati on. The user can update or del ete

exi sting 5 Boundltens, but c ot create new ones,

except for the case of copyiﬁgpan exi sting Bound Item
(indirect create). Wen the user goes back to their

pri nd@100EEGEi Heillustnases aiothreg esanmpeid commupisghion Aewgbveen a
access are synchroni zed by the server application
(Eroguctivithrsoisgbn Meiemand & LD Hiarge) Thelh©Bsysteanl 0Bl)eah sitiate
the changes and automatically submts the appropriate

88 t6 BAkERLshRa Edtfrot HRssA¥ 8! @Featd UpdanasHdNSelete). Th
é%ﬁ%dltens Non-S n%b e% Cif%%ts@?%%l6fkghe usereﬁ£y ©

A O B TR DR
T RS T DR RA g ot

can update or delete existing Boundltens, but cannot
cmessage meamatmx. (1THY. dswrvartsisle ralpmodies theostral mpssageinto a
15 server application (e.g. Mcrosoft Exchange). Wen

t dsignated (gidésn)daldkr teq. tdoairol messhgeafoydeCl 0811 fromotictethey are
the changes made in the non-enabled client are

ZIYBEJH N4 €8frol heSdabt PR CERbYAD3@P @réa@@UpﬂB‘ee aﬁh@&a@ E&;ﬂbsts are

tects the changes and automatically subnits
JRREAR A APORRL I RER] ol Ea et AT SO 4 5e0> gad e
l.b .
SR LT SRR e BB N
j

are treated just |like web access. Boundltens are

ebop syEges denchding oa theignpderaemiatian) i arasgedrive corgpgre 8lin
change the standard information normally, but not the
eRownidethsiimfhermattiosr{] 0 Ih egais thacHAS (HHhR).eind adentiéy et e
exi sting Boundltens, but cannot create new ones. Wen

t Aigsnuseies/geagedmake Bdundienishei r primary Cient
machi ne, the changes nade in the nobile device are

sync r[ﬁﬂﬁ 28ehold &)% \%% Y&hmBRP: gﬁﬂ hﬁ?br(a%t enano involves the

M crosof Exch e systen1 etec e changes

% rscrf%% i org't sleﬁ g I%oﬁarr]lj:l%%%ed to populate
N%W&&)sx 20 bw %@%&%@%M T onmatyn o
items have been lost or become corrupt. A variation of this scenario could be used to
upgrade existing BoundItems to a new binding definition (schema). It can also request
information about a current state of BoundItems (Query). Another common use is to
send regular mail messages to the user’s mailbox (1010); in this case the
synchronization system is not involved.
[0102] An identity of the sender is used to distinguish valid control messages

from unauthorized (or spoofed) control messages. The information in the control

message can be encrypted in order to protect its privacy.
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client machi nes, where each machine has an installed
client application that enables synchronization

bet ween productivity suite applications and the LOB
system . The user can creatg update or delete

Boundl tenms in any machi ne. Changes made on one 10
machi ne w || be synchronized to the others via the

ser vdP103bp| Tleprirorry (reachine inrespesofle for Predssgigggontigl mepsages,
one enbodi nent only the primary machine will be able

t ronwying hropeitiee, rasdiing bhenflicls afy sttenittinbhepdas tarhOPB: It keeps
machine is designated at installation tinme; other
NBOYiaAEEalbbl sRRheANRH dEheskcon®a P RtkRhite chRBSIRET0 update
There is no specific limt to the nunber of secondary

R iR L SR B B W S ¢ ASBEE bl pdrttion,
systemw Il. auto ically submt the required change

- 0GR e mpRE ! o esg RecarT T 6PBfarY Feec RS Rl glocessing
system can be arranged such that a synchronization

ceratiel miessagppntt ddep agt dmpropertspiopwtiop gpring eynshyopiratign.gpr does
di stributing business status responses fromthe

stie vegont! machime walino wharpes ernida L PR éyisent. Weahihnklsig F8DS the
this exanple, the 20 server's synchronization cache is

updad®ey Ratiaheadnshedfieata8Aehe MEIBBIY cEiréc®MnySEERs to update
The server's synchroni zati on cache may consi st of all

?@EBSfdruQ Q fe@@retﬁ% 1 é%léﬂ ?gﬁ%ea’ré %ﬁﬁeéxﬁggé}g)g?& gnceﬁ? RS that

0O a sweep I nterva

synchroni zati.on .cach an b wnl ed.fr the. . .
P DR B 7 wu LBl Cren e e St S i T gy tpion willbe
Boundl t enms: Propagati on of Changes 35 [0120] Wen )
chrapgRdcditp theejcavndsry Machingi hessiginorent Goascapreepideesr fules is
the LOB System the server application wll be

nibtf the §®Swiretht hesoRdarpratachine daechvdegetaintbe fifl] gateiof any pending
delivered to the Enabled Clients that nay need to
aghahyestdnd tiedrefogeis cirhot bégroBatotheprim&iynge. t he change
notice is pushed out, the clients does not need to 5

pi ng _mm]] afhe YBYBL GndRAGARd BTRGh @S] YnERSRRACELhOt o,

wai ting for a scheduled Synchronization tine.

Sync . . ' C £l

PR RLE DI A b6 FL Gyl L ERgEt o
the system Sweeper process.can.|locate and "nmar k" )
S P TS B e Bt ot Gonans Setstr o o goay spadary client
those itens are placed in a logical list for

machines. Periodically, the server can push out changes to the secondary client so

that the secondary clients have the latest copy of the relevant SDS data.

Synchronization Subsystem

[0105] The synchronization subsystem is illustrated in FIG. 11, and is composed
of the following major components: a Controller (1102), a Bound Item Manager
(1106), a Bound Item Wrapper, a Sweeper (1112), a Resolver (1109), a Control

Message Processor (1110), a Data Provider (1107), and a Synchronizer (1105).
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synchroni zation (Sync List). For each itemin the Sync
List, a create, update, or delete request (CUD
Request) is generated and stored in the outbound queue
(e.g., VOQ 712 fromFIG 7). @ web service call is
then initiated so that a conn% tion can be
established to the LOB system The web service call
can d0tedehe Gautio]len(l 1gRrier atllic dnponeninised td eomtrol the
exception. [0122] A successful connection is
esyrablongfadan pfoesssa response is obtained from the LOB
in response to the web service call. For a successful

con ngmﬂ THeB g Iwﬁmaﬁ&gsy &nﬁ%) L& ubYs E&be&%@ﬁﬁ&s&@é’d to

bound item copy in the information from

th n ddi ti an R I

Slcr%atle ?)% ??ectlA aci;]esls &e?né?u%?ﬁmg q%%%.yﬁmﬁ I ?\ggrfp%?gs% %hc
fail ed onnectl sults when an.exce on. ot her

a“EPRAROR] Byap iﬁé“éﬁg? BIRdpendy Sy g Eemas %&w@ IrREOT bt the
systemin response to the web service call. For a

f #ethe dn sommisenlpoentetoonshide Baistisnality o6 theBrandipmRdgnasst (1106)
is kept in the outbound queue and marked for retry. A

r edn by iacludéd dsqrart dfah«0bhtee iy €502 @n phe of midthalcompdnent.

when the 36 first failed connection is identified.

Ret r @08y e S?v%%i)érf(]lﬂ 12908 bt in®drhA Qo oRdie %@&%lﬂnd BoundItems
connectl on is es i shed or the maxi num nu er of

hta?ﬂ&tdsto B? Erwe%tsg%%glio(ﬁ% th@ Eg@et c%r H%ét%ies Hglalst’r__kgﬂ{;%@ﬁzauon

reac req est &to &
uests Queue. when the maxi rum .y f at
G LA IEnT B e o Wae%@x of BegfieePaari e be
requests wi |l not be processed unless a successf ul

cisheed popart of the kioatelder (| E24x partod anelber pmppnent.

exception can occur when the client has a valid
aut hdfl09] athiedtesclyok(lé02nd at heempalngntpontiteis¢ditogevestigate
server fails. The system skips to the next item on

t Beulliténsldnd eithérad réd8caROARE %és\/lb&allye(ﬂa%b}b@fy prestibs) and/or
from a web service 10 call. 101251 An exanpl e process

atﬁb(QBeg‘és ot E%gﬁ%ﬂlﬁﬂlohs 1h bdiis gﬁéﬁgntgﬂforﬁ tﬁg f&-r?btloﬁﬁlty of

ow. Processing starts at

13*0.]%%3 S 1 e B TR B ol SF s G tet Q168 of Bartof

synchroni zati on system
another component.

[0110] The Control Message Processor (1110) is an internal component used to
process control messages from a monitored designated folder (1111) for messages
sent by the Formatter. The control messages are processed to update productivity
suite items in the case of Create/Update/Delete verbs or to submit Query commands
to be processed by the synchronizer component. In some implementations, the
functionality of the Control Message Processor (1110) can be included as part of the
Controller (1102), or part of another component.

[0111] The Data Provider (1107) is an internal component, providing access to

the SDS data tables (1108). In some implementations, the functionality of the Data
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15 evaluates the sync list to identify any Boundltens
that need to be synchroni zed between the productivity
suite application and the LOB application, Wen no

Boundl tens are on the sync Ii;%, processing flows to

bl ock 1310 where the system its a predeterm ned

time (e.g., X mnutes) before evaluating the sync |ist
afmivided (WHED cBobottictueled aspat 6ithe Controlldre 1 E3gnocorlpiagitof another
the systemdetermnes if the maxi mum 20 nunber of

f abthpshenequest s has been reached at bl ock 1315, Wen

t he maxi mum nunber of requests has been reached,

pProcegs gr@%ﬁ{n%hﬁ@fs(tltl g? )g%: Eﬁ Krtdrddiom %ﬁ HE@bhMBleYor:

processi ng continues a 1320 where CUD request

is _cfeated 01271 ntihuing to block 132 he D
BB FEr g ak e b B8 gt ks et 8P e on the
as . VOQ 712 fromFIG 7. At _block 1330, the

pFlisatdipdiing the SyperonizationdPata SiareLEy hEHR dfeeressiul
system subnits each request in the outgoing request 37
quoetifecations, heock GBS udrg wpithrl ourybagas, sed vémpetingihe seiteodf the

a web service call. Continuing to decision block

18gkhronbatibfprocadsl Ifi estHefhpleeyadnsathe dudcioddite ofithee

if the request was successfully submtted to the LOB
SYSEHEMi & QLB $hflBe fRMdeAHEFart bf RECAREL RN 02) OKpakdFanoth
to§bl oclﬁ rfsgf(gﬁ(v\heie t he syﬁ%r%r oni zat 1 on 1‘gat a)st lci))rae orno .
SQ%néﬂk tupdated) when the CUD call request is

successtul . Processing flows from decision block 1335

to bl 45 when.t he D cal |... request i]s. SO

i nst dﬁiﬁ‘d ,JSSYQChTEB‘FrH%‘E’c ‘Pfo(%aé‘y%%ge‘ﬁﬁlih@ﬁaﬁeg%é e“ﬁ@’r Lf%‘d}(’gﬁ}ffs below.
processing flows fromdecision block 1335 to decision
bChanges spBoujdittpsicambe blade kn {B4Bimarkianashine rpQBZatnabled
system for the productivity suite 10 application
atrtaehnpt)sorahmoegh yndtivar ektvenaCulferfak lsucteguiesath a witb-aedes{ean,

bl ock 1350, the systemdetermnes if a response is

I 9aEbMET WOt deborc@WA ) SRR othMiRA-OBA hESIBE BSéhts 4kl mobile
successful , processing flows from decision block 1350

t Qe\megpbeé%ﬂﬁgm%ﬁeré he. chg%%rs L& MFMIQ gystém & tsgfcg(r:ct(nize those

response processin OWs from decl sion

1350 to deci.sion hlock 1360. If no response is

r eURY %ggl,ﬂygiﬁfg%rg%ts °ﬁap%t Hitinues from 15 deci si on bl ock

1350 to bl ock 1355, where the system waits for a

tipeout to expire_ before attenpting another retry at
RELRS PO SOEINCHEPES on bl ock 1360, the system

determ nes if the maxi mum nunber

[0114] The user can create, update and delete BoundItems in a Client that is

enabled for synchronization such as through an add-in or plug-in component. The
system detects the changes and automatically submits change requests to the LOB
System. The request is processed and the LOB System sends back an application level
success or failure response. This response is received by the Client and the application
business status of the Bound Item is updated. In case of new Boundltems (e.g.,
created in Outlook®), the response from the LOB System is used by the system to

correlate the Bound Item with an LOB Entity.
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of retries for the CUD call request has been reached.
When t he maxi num nunber of retries has been reached,
processi ng continues to block 1365 where the CUD
request 20 is noved to a fail queue. Wen the
maxi mum nunber of retries hasThot been exceeded, the
systen1|ncrenents an internal retry counter at bl ock
pDaging dopndesesd S gacdgbock 1355 to wait for another
retry. ReferenC|ng Synchroni zed Itenms 38 [0130] As
pr evi[ous]Thdeserdcbades theindiallgsx thifeughrvest dedscBowmeiiten®Bre
entities and PS itens. Wiile the synchronization

S¥joSe t@%@\ﬁi@:%s Béx’{c%r@ﬂé’mg TR Gkerda8 %ﬁa%g%%é—%dard mformanon
entltles keeps a separate copy of what

Bu% ?ﬁ% tteh ec1t1|91§ ﬁ%&%ﬁh@@cﬂ?@a‘c?gﬁﬁa&e gglstmg

y an

% ({[h nchroni zed PS item can gl ace t he SDS
evndiiegs, At cfeatn o5, eXiC?i&észref& FRSEP copying i Sxisting
Correl ationl d associated with the LOB entity. In other
wBeasl Item Bgdirees greatehalVhem thesisercgoss barkip theimprim@s machine, the
entity can be retrieved fromthe SDS with reference to
Cdrangtsahadenthchughititceeli fteefRSre syerhoaiveb ®yitied seirer applvdatibn
reference to the Correlationld, a number of

%Hﬁﬁiﬂgﬁ%@fb%ft ‘E%Ehéh%@) TRE b'&'té]ﬁ%eteé’tﬁ t}%tdl*ﬁﬁ e%%ﬂ\éﬁtfoﬁqatlcally
ods Can be 10 inplenented that may utilize the

egx@%fﬁ?@%p&%%éé%ﬁgcm s IR

identifier (e.qg. Correlatlonld) to a productivity
suyite .applic i on. Vi comuni cation. The
eﬁ%mam"g 7 fﬁ£nﬁ 5ign %ﬁmﬂkgzﬁegﬁbedded i nformati on t hat

LI Frurr 1T 11eruaucs

refers to the LOB item_ For exanple, Correlationld

can BRUSHISENEH T SechB4bar mad oo R HPREFI Hurg client that is
emai | message. The enmmi| conmuni cati on does not need

t otconltled. Bauedbedslanpbear as standerditenss) Thiesar OB hasge the standard
itself since the Correlationld refers to the LOB
ehiférinationcEnallyhButeidBille eXesdedt fdrtatiot eTheader ddnaipdamiok delete
handl er for the productivity suite can identify a

S@;@ﬁhfg‘ Eod?ﬂaﬁgx% tHuy bér%oﬁé&‘e&t@ nkl ks, The uSHNEE StERhizeHwith the
shadow or synchroni zation data store that by

SRRl LOL MR 28 4308 cww;&;%{; I
BT Fechifarshe dfbnbes mpdkpn thérpag-eholgh MBS sfhghponized
refers to the LOB i dentifier associated with a PS item

i flompe sspger application. The system detects the changes and automatically submits

the appropriate change requests to the LOB System.

Managing Boundltems: Mobile Devices

[0117] The user accesses their mailbox through a mobile device. No special
support is provided for mobile devices, they are treated just like web access.
Boundltems are exposed to the user as standard items. The user can change the
standard information normally, but not the extended information. The user can update

or delete existing BoundItems, but cannot create new ones. When the user goes back
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[0133] In still another exanple, an action pane, task

pane, or other software nethodol ogy such can be

activated when the LOB system sends an enmil nessage

to 25 the productivity suite,system Once activated,

t he sof tware net hodol ogy can ?itrieve 39 the

productivity suite itemfromthe SDS by referencing

t hethGo prislany Chentdyaching, thiaehangas madp onthe hwbple device Argi t y

suite item [01341 The actions that can be perforned

oByrich®npleddyahd serter agplida€ion (€ Microbet Esefahy@r €he system detects

nmet hodol ogy may result in a create, update, or delete

0

BRI AR b Bl Bl VA BRr HRCULERE: 18128 the LOB

d§? rlbed The LOB system can effectively comunicate
28R to the productivity suite user by referencing

the sof tware met hodol ogy and the LOB identifier in the

351.ln. one exanpl e software

‘ A i Pﬁkgiﬁgﬁﬁﬁgﬁﬁ¥on from 10 the LOB

system can conmuni cate a request for the user to

conpl [81 BBlalheaispicips ¢r"primspr olignt machdrs andeay wummbet efg'secondary”

specific productivity suite itemthat is synchronized

welidnt ntabkineOB/herd ¢ack madkint ihhs adineatled ¢lheat hgpBication that enables

identifier. The email communi cation can be

C YHEHAINGAL 6 b&%@xgiddﬁétwwy ste bpSickEhssatRNLOBYs@m. . The

deadllne in the system arrives, or when provided

seﬁl C%P@x%gtfe l&ﬁﬁ::cfrﬁfgkté ﬁ&nl‘d%gﬁ%’? 5%%%& mhéesm&)% one

create system by co I cat

mat i.

PigRR i e iclismintude B ere R e s RaEs C&?Iﬂm-%-r Mictosoft
mhlch then .cooperates with the EMAIL and Dir
SEXGNSE)s B 1g oge emppdimeny oply thegrupagy enache V@H@ﬁable to
nessage. The email can stress the need to finalize an
asyricbronideavith thed €3 SysitredThaniprimarplempelockistdesighatedati t e
item provide further explanations, etc., where the

eimidllaZéh 6@B; éthérahadhthet RE baskissidated sbeiiend mhitles. Oere is
system Since the productivity suite application can

| B SERIRI it hd Die rRiFBRAGLcbahDia il o ROPERNIaRLWAE:

as a task actual task information can
cﬁﬁnggtv'i\?ﬂl l“éﬁe"gégaos%g 6’%” ta%le? ?atblljestgr{ thtcé gﬁﬁa%??ﬁﬁ%hg Ghe sﬁﬂe% will

Eéﬁgﬁ%' sl S hErraiel s FoHER b6 OBV RN an

XML data 25 representation. Since the LOB identifier
can H81EMHEwdisecribed gystemiean hpgirenesil seh that a synchronization cache

is maintained on the server for the purposes of distributing business status responses
from the server to the various secondary client machines. For this example, the
server’s synchronization cache is updated before and after each primary client sweep.
The server’s synchronization cache may consist of all data from the SDS excluding
the BoundData. According to a sweep interval schedule, the server’s synchronization

cache can be downloaded from the server to each secondary client’s own SDS.

Managing BoundItems: Propagation of Changes
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40 action associated with the productivity suite item
can be taken by configuring the handler (e.g., a URL
handl er) appropriately. Productivity Suite Item
Interface Definitions [0136] variety of interfaces
can be utilized to facilitate Custom zed user 5
interface (U) forns and other interactions with

pr oduj®ld 28]i Wirers clianges toerpteyarif hebusardse agitics ateanfdecieshal @B
accessi ble from application code, and are provided

bsyyeanthe Rerves é@@lbl&tdn\/&i/ﬂl%e&wnﬁ@d ivia@i® FaimghtfeR €A change
application co There is an additional set of

I%@ﬁ A68 s ddiRbref R 1R Jﬂﬁﬁé d@f%h%ﬁﬁﬁ rh erea!% LRy ﬁfég:'h&?ges to

eapplcatlon co Met adata c be utilized t

or be..descr i

S yict) Thedibg hariag TSR BT &A%ff %é%lg%m”ﬁﬂxf Red to
reference to Mcrosoft Qutlooks, the exanmp eh
e G P ampsiarecag can il maAiptaby FrgRrId withgpt gV@rttn@ or & scheduled
application. Exanples of productivity suite item
i myrehfacaatidetimsi t i ons using a schema for M crosoft
Qutl ooks are further illustrated in Appendix II.
[0137] In general the follow ng interfaces can be
d&khdteshifaionaMghoedluct i vity suite 15 application such
as Mcrosoft Qutl ooks, nanely: |Wndow,

| W ndenendeBe s idh flow Basp ?Hrtaﬁ@)(alﬁgﬁl chronization method.
| Boundi t ei nl\/anager Appendi x 111 further illustrates

d@fﬁii .i dlﬁnﬁu ggt?m\g%ée r b&%?éefnatg?%e axtqg?‘t‘rﬁ%ﬁ Bgﬁﬂ&j[tems that

even acl ng W

pr od ivity suite cat e. asaf t
Chei G ol wABR beRalsi it el Gp it for
enbodi nent, descri bes the behaV| or of a. 20 w apped
oSYIchEREzation (Y s dtist). sFeraerk demyn gie Syms pétt %@re%wme or
i ncluding definitions for accessors to get the
uddetelryquegt QLD Geksest)tie peneaatel ald stored noths outhednd queue (e.g.,
define panes and dialogs. The | Wndow interface

defo@712 68ni FIQ. glea wdbbeRlice dAangtien(gightell sd fia a @8ffection can
the handle for the wapped wi ndow. 25 object Native

(@8kstbifbhed tHhhs LOB Yistih. t BGe Qb %‘&jincfe Qhll Eﬁ?sdé@ge%r £, Bgenerate

productivity suite i'tem [Boundlten:Ttem (get;}

a connection exception.

[0122] A successful connection is established when a response is obtained from
the LOB in response to the web service call. For a successful connection to the web
service, the system updates the bound item copy in the SDS with the information from
the response. Additional CUD Requests are processed similarly for each item in the
Sync List.

[0123] A failed connection results when an exception other than a connection
exception is provided from the LOB system in response to the web service call. For a
failed connection to the web service, the CUD Request is kept in the outbound queue

and marked for retry. A retry count for the CUD request can be initialized when the
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This returns the Boundltem bei ng displayed in the

wr apped wi ndow. | Boundltem Associ atedltem (get;) 5
This returns the Boundltem associated with the w apped
wi ndow. voi d ShowPane( Xm I\Iodg context;} This nethod

al  ows application devel opers fo display a region in
the Application Pane (e.g.,, an Information Bridge
FifiasrenikediconnectiBir is idegifted) Refries valltcootk(ergntifdithelr a successful
handl es the conpl exities of displaying 10 the Fl oating

Pasghedtibisteb@bRIMRE P tHedh &idlifGAer BPStdnROperRdNter a
is the information required for selecting netadata

t i ) - _ ‘
PR R LSRR ST B sy e o i
BB 55 P51 BBt B BE L s wivou

the information required for selecting netadata that
d 8useessh sdditipnaliChiLbrgapests wil 10 he proogesied unless a successful
Regi st er Page( | Xam Page xarnl Pagel This is called by

t hennecticloiw anlEieegier servi ce whenever a new XAM
renderer engine is created. Xam Page is the interface

tot h[@lﬂﬁ%%o&fbcﬁﬁ%ﬁéﬁ@]fntman%%-Wﬂéﬂ]tﬁ@hiéﬂﬂ Bas a valid

| W ndowCodeBehi nd interface, in one enbodi nent,

IEhhDARAEYPRIGS Liihe 6D B%NANG SOy, RPAIH: G ANips to the

pers Inthelr o cust om-code.

I WndowCodeBehi nd. i nterface def.inition.includes; 25 .
SRR BERY R bish MR B Sl B ek Puof fapfRomBveb service
seryi ceProvider) This nmethod is called when an

| f8pect or wi ndow (specified as the |Wndowthat is
initialized) is opened and associ ated code behi nd
assent9ly5]hams exaaple ppeesstiicod farsymitrerdzatian iThusmeehby FIG. 13, as
passed an object that inplenents the | Wndow

| Rtk b dekribbdbelbWe Paeesdinpairtcanial 139¢, dnd facaas sletisibh block

the wi ndow and the associ ated productivity suite
| yemmy. 42
[0126] At decision block 13035, the productivity suite synchronization system
evaluates the sync list to identify any BoundItems that need to be synchronized
between the productivity suite application and the LOB application. When no
BoundlItems are on the sync list, processing flows to block 1310 where the system
waits a predetermined time (e.g., X minutes) before evaluating the sync list again.
When BoundItems are found in the sync list, the system determines if the maximum
number of failed requests has been reached at block 1315. When the maximum
number of requests has been reached, processing again flows to block 1310.
Alternatively, processing continues at block 1320 where a CUD request is created.
[0127] Continuing to block 1325, the CUD request is placed in an outgoing

request queue such as VOQ 712 from FIG. 7. At block 1330, the productivity suite

application synchronization system submits each request in the outgoing request
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void OnSel ectControl (string nanme, string paran) This
met hod is called when a custom sol ution control or
button is selected. The nane of the solution control
is defined in the SolutionCo frols XM. passed as the
name argunent, allow ng 5 appfication devel opers to
di spatch actions appropriately. Also, the param
dgfitwedd then. OB aystahddatigh asevipassléshchasrhved sssttwoailland
defined in the SolutionControls XM.. void

QuogliRad @il ddatsidnBleds 13351 BT UREN regfutdt ievaBRtddad Hetermine if
This nethod is call ed when the user clicks on a

Séﬁ%ﬁ@?ﬁ%ﬁ‘”?ﬁ&f' o s B R LR AR Pf?%;k%."%éﬁms
. T '
BeE i OB R AR FRIe™ ekl IR PR plbalaligl e sos

the caption of the tab as specified in the XAM. page ..
a8 1Y) VBrhesIe REAtans KaUPBel ik aRiopeg g ey g decision
method is called when a new XAM. engi ne wrapper is

chak é335 fodrlotkni34niwitkowhe KBl Rdigequcst falle Mddmepasfences, a

bei ng created. [01401 The IBounditeminterface, in one

epRodt i@ dxcepcds gPie@stbd hhd/proYesSiak R wsi ft@iEedslon block 1335 to
provi des access to mapped properties according to

Basdht srrbefizgd tion. The 20 | Boundlteminterface
definition includes: string Bounditenmld (get;) This

gets I i bound item. .null if i 3 :
Pound MR it o Bttt Gt B sy 4 G bl e
of the.bound item as_defined by the LOB syste ||
SEPRIAGRRATT § EtHGPr TG Wadall saiFtig BEiP Hlepsd 360, the
get; ) This gets the type associated with the w apg;d
| B¥stam defginyiabeiiia respondeds revatved dlonBha el raspexsf Whenitbaresponse
and null if the itemis not bound.
BoundteseinDetdcessingofiowBofitei deeisiobéildoki 13150 1m0 bipek 1340 BBere the
This gets the definition of the binding.
SDS is updated. When the response fails, processing flows from decision block 1350
to decision block 1360. If no response is received, processing continues from
decision block 1350 to block 1355, where the system, waits for a timeout to expire
before attempting another retry at block 1345.

[0129] At decision block 1360, the system determines if the maximum number
of retries for the CUD call request has been reached. When the maximum number of
retries has been reached, processing continues to block 1365 where the CUD request
is moved to a failed queue. When the maximum number of retries has not been

exceeded, the system increments an internal retry counter at block 1370, and proceeds

to block 1355 to wait for another retry.

Referencing Synchronized Items
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Synchroni zati onSt at us Synchroni zati onStatus (get; )

This gets the synchronization status of the bound

item 43 string BusinessStatus (get; ) This gets the

busi ness status of the bound héenl string

Busi nessDescription (get; ) ThYs gets the business
description of the bound item 5 object Qutlookltem

( get ; [0)30M sprgeiossly descobpddindings darberchted retweat L egities and
wr apped. stringEntrvlid (get; ) This gets the Entryld
obstifagsWVaRRESe kjrRMoniftibh Bkt 85@aRt Ghassy(dtt dccdd to LOB
This gets the MessageC ass of the wapped item

LB Ir RIS R Rpnks®ionyiot Wi 38 ey Mstored inthe LOB
strin Dat a. (,get.; set; ) i s.retuyr 1t he. mappe
o Whe b P e s IRl Bl SRR e i EBRR g copy of
string BoundData (get;) This returns the nmapped
pHepynehrenized Py Hemgea pp aticed wrhasDarrucle gl (isfedterppan be
string. Xm Docurnent GetXm Docunent O 20 This builds
andexat with Cotrhatineldpesbcptapeith ied QB eXntyDde athentordEhePS item
XM. is kept in synchronization with fields associ ated

WiHabistdigbcidedapiie an OB Entit cirdise RERAUE fow thy SBISi Wigh reference to
obj ect GetProperty(string nane); This returns the

Vel ie1.0bn TR RARE 1R PHREMYaRYe REHBed with ¥Birfhce to the Correlationld,
Set Propert y?‘st ring nane, object val ue); Tﬁﬁl s et hoJr
c Q%ﬂ&%gr cgfl}rexte}/eesl{irlilge a&ﬂlio&%@? ];()jlug-rir?s? ot 8%erb%ﬁlxqv%¥§fneth0ds can be
implemented that may utilize the PS item (e.g., a backend workflow system).
[0131] In one example, an LOB application can communicate an LOB identifier
(e.g., Correlationld) to a productivity suite application via an email communication.
The email communication includes embedded information that refers to the LOB
item. For example, Correlationld can be embedded in a header associated with the
email message. The email communication does not need to contain (embedded or
otherwise) the LOB item itself since the Correlationld refers to the LOB entity. Once
the email message is received, the email handler for the productivity suite can identify
a specific productivity suite item in a synchronization shadow or synchronization data
store that by reference to the LOB identifier.
[0132] In another example, the user can refer to the productivity suite item with
a link (e.g., a URL link in any number of forms such as HTTP, HTTPS, FTP, FTPS,
OBA, etc.) that refers to the LOB identifier associated with a PS item in the SDS.
[0133] In still another example, an action pane, task pane, or other software

methodology such can be activated when the LOB system sends an email message to

the productivity suite system. Once activated, the software methodology can retrieve
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event PropertyChangedEvent Handl er PropertyChanged,

This event is raised when the value of a property
changes. event Event Handl er <, PropertyError Event At gs>
PropertyError; 30 This event js raised when an error
happens whil e assigning valueS to properties. void

Val i dateO; 44 This nethod validates the XM

cthapeiduiting tynsatp édmpirap ¢t $188 bageereating thweCotlatsahémad then
from Boundl tenDefinition. void SaveO, This nethod

Vath e @8 pkdiRcivpPagieRfeaperti es and saves the 5
productivity suite item void PronotePropertiesQ 10

Thi s é@@ gﬂg SR %Zg?ﬁ%ﬁ?oé%\gh ldﬁ%hé)gmg@asgf?c? suite item by the

prop et ween unent ‘an ous
i

fields in.t roductivi.ty sujte ch . .
s Broerorely Ry il it fateile Fndith &r tsts pdemppguptivity sute
suite are recreated as _necessary. The productivity .
siten.evielepan thembe sygsbioaiasg with the ir&BfﬁYéEenb%ﬂ previegsjpdescribed.
explicitly. 15 void RenovePropertiesO This nethod
r'EmoM@B sabtbmaeas effactprehduwativiitate 8 task o fliegiralductivity suite user by
(UserProperties) according to BoundltenDefinition.

VietelerBirctht ei(\$4re nitghdlididgyiahil ey) LOBhintifet hotle emanert s
the productivity suite iteminto a bound item 20

VQinsthBlib it em( Boundl t enDef i ni tion); This method
converts the productivity suite iteminto a bound item

o o L L SRRl o
the LOB system can communicate a request for the user to complete a review or
approval associated with the specific productivity suite item that is synchronized with
the LOB entity identified with the LOB identifier. The email communication can be
communicated automatically by the LOB system when a deadline in the LOB system
arrives, or when provided by a specific user of the LOB system. The email can be
created by the LOB system by communicating information (e.g., via an XML data
representation, via text, via embedded data, etc.) to the formatter, which then
cooperates with the EMAIL and Directory Server (see e.g., FIG. 7) to generate the
email message. The email can stress the need to finalize an action that is associated
with the productivity suite item, provide further explanations, etc., where the email
can refer to the tasks in a backend workflow system. Since the productivity suite
application can interpret a link embedded in the email communication as a task, the
actual task information can be presented automatically. The user can then select, and
follow the link to open the task item in the productivity suite application, where the
associated synchronized backend information can be stored in an XML data

representation. Since the LOB identifier can be embedded in a link, any desired
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101411 The | Boundl t emVanager service is a public
interface for various nethods of manipul ating

Boundl tens. The | Boundl t emvVanager public interface
includes the follow ng definitjons: |Boundltem

Creat eBoundl tenm(stri ng Boundltenlype); 30 |IBoundltem
Cr eat eBoundl t en{ Boundl t enDefinition definition);

| Btiondbsoerate@oriBothn grddew(aby @iite ifetrecah;beltBenrbdl doefiguring the
Get Boundl tem (string Boundltenmd); 45 |Boundltem
GenBry (elh ! 8R! Kdndter a@lyype, string

Correl g?lgonl d; | Boﬁﬁ%ﬁ?!em y

Get Boundl t er n( Boundl t ennDefinition definition, string

Gaou &l Rkl Ak ek ad Bl Andohyen User Interface LUS

Forns [0142] As previously descri bed, netadata can be

used reate. an ustom z er..interface far

hat PSTHSRG MG ERER e Po i R Pt ol vser
such as M crosoft Qutl ook, The exanple.netadata .
datgierhEdD hams and ot Srerdctiqns gy BIAYETEY SHEE Cont r Bhegvarious
control layout, setting/changing control properties,
hiatedfacesgare aenessoble éwenipplicating abde.candianaipnoyided beioreen dies.
Support for adding custombuilt controls can also be
prrodideily isthitstdes athadbpmithson (k4 Therbiet® addional set of

mul tipl e scenari os where netadata can be used to

Aigfer fiBesthat hRbHEBsddBetRERAHE hinfinidYergiHelafd amafﬁe&tio@l%de.
In some scenari os, custom zable regions on 5 forns

SRR 55 FPR A 5 PO LSO 9801 mans o

custom zed.

controls and data are defined by netadata. |n another

SR kkAnBe Doy B Pofinie® fien b A BRemdbt Y oroRp ook, the
usi ng netadata such that forns can be custom zed. In
yeRIRitstareequel e applicebleftp andpredrieifysnite apmivathen. rievapyaes of
froman existing formusing nmetadata. In still

aprothineivity ceinaitéro intérifeledefiaitioas pang s scirmadbeMiapsn{POutlook®
can be transl ated between into another formto suit

eftel iLaRF iIRi8h8d @NABFendi:Ok44] A U forns devel oper can
specify the U for a formdialog by defining the U

for m[%\il%-,? gﬁé&?@é}?ﬁ foﬁ@%ir%ﬁ}é{%kﬁgp&rcaﬂ 88 aSfiHY bl & BRfductivity suite

flexi y~in ni ng
application such as Microsoft Outlook®, namely: IWindow, IWindowCodeBehind,

IBoundlItem, and IBoundltemManager. Appendix III further illustrates definitions for
various interfaces, methods, and event handlers for interfacing with items in a
productivity suite application (e.g., Microsoft Outlook®).

[0138] The IWindow interface, in one embodiment, describes the behavior of a
wrapped Outlook® item that is typically an Inspector window, including definitions
for accessors to get the underlying Outlook® item, and all methods used to define
panes and dialogs. The /Window interface definition includes:

IntPtr Handle {get,}
This gets the handle for the wrapped window.
object Native {get;}
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formso that controls can be added or renoved, control
properties can be set and/or changed, and the | ayout
of the various controls on the form can be specifi ed,
all 25 through the use of netadata. 46 [0145] An
exanple U formis illustrated in FIG 14A. Mtadata
(1401) describing the user interface is generated by

t he devel o p’éhistretudrsfthm@oj va forathis undaglyorpsproductivitg shite nem.
For ex?lgp 5 g 410 is defined by netadata 1401
to i ncfAfd¥ {’%éﬁe@ 854 a graphic imge 1412, and
control s fo‘Thﬁ%thrxﬁQﬂ@B&ﬁﬁll}h%nMe%% dl%) d%ﬁttﬂlé)@r ed wmdow
button 1430, and a text entry box 40. Each pu

menu cb&ﬁmdltemﬁssdcvaj@ilfeat@&tgs i ncluding a button

1421) for lectio al ue nte. | | - down, menu
Setection FRaraumiibadidl B Roddubd Bl Pty Sittn.
i ncl Udﬁ&d%@b@)’&né(ﬂm%e@@%xlbﬂ“Ons (1441) for
scrolling through text (1442) that is entered within

the text boXhispeetas allmsvsiappliestioadevelpperFiodisplays ragjon in the
form 1410 cal ?Bﬁ t18#§%ﬂe%ezg§?% %olymn 18‘1% F‘éﬁé&} aﬂ) (&%% SBF

of the Ul suc | ona parrs

can be addeﬂ?gﬁﬁl) THe OsitdorRedddyn hiindiearne dohdlBxitikdl offdisplaying
1410B i ncl udes_anew secti on (1450) which | ncl udes_a

| abel (1411%herfdpatingPepeiyithyhayrrenyiate sigg ¢nd Resition. Context is the
the corr eopiingadon furda sfslec A oHBRH ot AN 40 pane

in FIG 14Bcor1ﬂtntsf orm 1410 can be custom zed within 15

(el o Vail SRR Ve ool as i 11ust rated by U
(it o sh FER LA Ick 0 ARG g s

Policy" fi erhmwmegimmorﬁdtay&mﬁlcatlmomneo[loﬁt@xt iathe 1nformation

(1421) oo o Peheoeio el EPAGE Bk e panc

1410 cahiglme gwp@‘g(p@g,[ N BB erta| n regions of
the Ul form such that additi onal | el d/ val ue pairs can

be renoved &Bis i ¢3llgd by sheewinggwunarageraendgoehengy eroray XAML
1410 includes a region (1460) that with a text entry

box (1440) tendtrer enditeein crentexle KawdBHaderiothefiotenfadeltbQhe newly
[0149] As illustrated in FIG 14D, U form 1410 can be
custom zed Wehtad IXAMEHagé.n regions of the U formsuch
that various field/value pairs can be translated into

25 other field/value pairs to suit user preferences,

| ocales, etc. In this exanple, the |abel

[0139] The IWindowCodeBehind interface, in one embodiment, defines events
that can be handled by application developers in their own custom code. The
IWindowCodeBehind interface definition includes:

void Onlnit(IWindow window, 1ServiceProvider serviceProvider)
This method is called when an Inspector window (specified as the
IWindow that is initialized) is opened and associated code behind
assembly has been specified in metadata. The method is passed an
object that implements the IWindow interface that the developer can
use to access both the window and the associated productivity suite

item.
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47 (1411) naned "Activity" fromU form 1410 is
translated into a new | abel (1411D) that is renaned
on U form 1410 as "Task Type". [0150] The net adata
can be used by the devel oper ! speci fy event handlers
for a given list of events for each control that
mrror the typical events supported for the a 5 forns
envi r ovaie nS¢lectGonirglsifeg neye, sTg pievw) oper can

?rgte gld;%/ at gn qungzgmo]ég% c%%@&%\é%gggﬁtgﬁ{] sgoblﬁ{onl c%n{rgle or button is

readabl e/ exeedtedbTRe nfiRSES thekolliien edterl shfidb®m the
utilize in a code-behind assenbly. The name and

| ocati on of SalpordspsiEaisl XMEnesspdgs thyanamgrrgvaentadlqygng

of the net a.. [0 i nd. . ' b
specified ?ag)%il etm%rle géllﬁ})%g Eb oélgﬁgﬁt%gv&glgﬁsg%ﬁjﬁéqrﬁagayf% S%’fthe
data from apalahdefoidiaehd @etadiith attspagsedne thik arttfddendslefined in
of controls on the form The nmetadata can al so be

used to spe@f PYluopdenEs KMIm control properties to
fort oo ORSHECEDERRE, SHIR MBREHHAERG S B AT ven

forte esign I nc si’c,
conmonl y usBds ertitodas saliedathearnike wsetlidksfoara diffsiegintai g the

U form wever, nore 5 .conpl ex controls can he
cust om bui | PRI R TG RIC pam S g1 Ers 4?@0-5%@5 REder gf the

arranged t o,5YRRELLILLL. TROAER fFalERt & (ROGhRYSE BBYab as
controls in a productivity suite application. In one

exanpl e, a swasifiednirf e XAldh fage.pTeseaptiod paranigtariohefcaption of
Qut | ook(r). n anot her. e I a custom task pane

can be pr es@ﬁ%a&asisﬂecéﬁeq Wﬁggmloﬁaﬁ?sotﬁﬁt’ Fr amewor k

or | BRioid DANSRPLEMBY SMPLEMABNP.EHSi ¢ control s can be
accessed by 20 properties that are available from code

behi nd assehiis pefhodgs calked vehenamemt RaMleggisewrapgpr is created
obj ect modelo) i, TR SOk L 8lP ATnDS ARBE GRS, balpRetAhel Y

of envi ronnehts ‘&g panhes, r
Exanpl e Metadata Schema for Defining U fornms [0153]

Appendi x |V illustrates an exanple netadata schema for .
def i MM Uhe [Besridiemnntsefacss Huonsenpodment, WeRs praguetivity suite
aspect of the present disclosure. The exanple schenmn

fitevms sapevidexadckds th snapped properities asordng ByungitanDefnition. The
and FIG 16, which
IBoundItem interface definition includes:
string Boundltemld {get,}
This gets the ID of the bound item, null if the item is not bound.
string Correlationld {get;}
This gets the ID of the bound item as defined by the LOB system, null
if the item is not defined.
string BoundltemType { get; }
This gets the type associated with the wrapped item, equivalent to the
name of BoundItemDefinition, and null if the item is not bound.
BoundltemDefinition BoundltemDefinition { get; }
This gets the definition of the binding.
SynchronizationStatus SynchronizationStatus { get; }

This gets the synchronization status of the bound item.
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5 illustrate the various control types and cl asses for
the controls that can be defined in netadata. [0154]

As shown in FIG 15. , all controls have a base
control type (1501) that incjudes a series of base
properties and base events. anpl e of base properties

i ncl udes the | ayout and di nensi ons of the control
(e.g.,stmingBhsinérebights { getg, left, etc.). 10 Exanpl es of
base events.,i.nclude click, gotfocu | ostfocus, etc.
Controls cahipectsfie BYess s u%%ﬁ‘ﬁeigungli%oxes (1502),
checkb@ﬁﬁ{;sh&%&&,@bmc@{a@f@g@eﬁyher general type (1504)
that can be derived fprpm ot ﬁet types. [0155] Text box
control s (1502 gets i ugdimess deseripifongy dled Bquad pledper t i es

such ag, t alignnent, length of the text box,
nunbergbé?c(??éuﬁlloﬁ}fffﬁg’f ?Eeets}the text box uses, text 15
wrap char acTigk kst ieSobjéc® fdraneitém tigivbeichealgpad. control s

(1503) include checkbox specific properties such as
text al'fiafemyld {geatlus of the box as checked or

unchecked, N . ated to
checkboxes g@ggetgg%aﬁgﬁg%ég&ﬁeﬁ%? ee%éf{eg%'us for the
checkhaxing Meszaga€lised gép } unchecked and vice-versa.

[ 01561 Each_control also inherits propgc[,ti es froma

parent cont Fyp 2¢ts tsgylessapelrlass of the WeaPBst KF8- cont r ol

can bepg BPage .1(1506) or a panel type
contr ol tflSO?%%SYM%%lgg@%%[Ié}controI s (1506) have a

vari ety of Flpegethile jmsddeditied §nestempad the wagpedidere, a
specified %azlﬁsou ce, ag assenbly (e.g., codebehind,
etc.),S4"8 ¢BEndHe 8°5n6- any other  events such as | oad,

etc. Panel Tmpeet&%meq@p@%%mt@wm@qm?@&i fkdn€ as an XML
properties, and are instead a container tor the

control . 49trif®157] As illustrated by FIG 16, |ist
controbl}g a%e di fer{entt, fromthe other controls in that
list cOnesBPYAE! &R ¥d nodes that specify additional

items for ttigskdtsis thebagipell pfdpeRRBF e vilapPeditsn as fase
control type (1601) that includes a series of base

properti es @W Mdvereg, as previously described. 5
[ 0158] xih s, duibshs @&MBL%M&?()(EOZ) i ncludes a set of
Y

speci fic properties such as “di splay nenber path,
sel ect ed vaThiebpiddsundsetiastteomuppaderopdressmasStulepmand The
[ The |ist control type has a

ty lpgci ﬁgt M isikeRt ipuncrgpeatiogrvighelds Sodabinanihs
8O SRR e . 0% (e (1604)
object GetProperty(string name);
This returns the value of mapped property by name.
void SetProperty(string name, object value),;
This method changes the value of mapped property by name.
event PropertyChangedEventHandler PropertyChanged;
This event is raised when the value of a property changes.
event EventHandler<PropertyErrorEventArgs> PropertyError;
This event is raised when an error happens while assigning values to
properties.
void Validate();
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(1605). 10 [0159] The conbi nati on box type (1603) has
specific properties to specify a dropdown style box.
The list box type (1604) has specific properties for
the node of selection for thg list. The radio button
list type (1605) has specific %roperties for a
specified radio button. [0160] The fornmat of the U

f orm can beTkismpitlsdetajidaes haedMbyconhmingmapiadpropertidssagainst

such a way th he | ayout -and.contrpl.s used in the
formare ex@?é@f‘ﬁ%ﬁ%&l&%‘f“ﬁuﬁg em@%@‘i@f’& t he various
cont r obs5d 8hek(f.i el d/ val ue pairs can be added, renoved,
or translated as described previously. Event handlers

can be def i Reid npjhasiosdidatas Beappped bromreitigs asdeayps the
section of tadata.so that default behavior from
t he event égﬁgﬂg?g%ggangg'overridden. Si nce the nane
and | ocation of the assenbly can be 20 captured in the
nmet adata the handling of events for controls is very
flexible. Additionally, bindings between the data
source and the properties fields of the control on
the U formcan be specified fromdata source to form
or fromid®nmaktPpepest)y to data source as may be

desired. Al of these features are supported by a
rendering eHgmfENAdRyRClaRigrsBs VelHes HEnarPst RrofisEics between the

renders t hexpr. d&%g@ﬁﬁm B3R elefal %bgﬁgﬁ@tiﬁﬂgﬁ;‘u&tﬁ: s%l%heas

Bi ndi ng Features 5 01611 An exa e process

renderi ng eUsirAmpisics.| Missing ditelld in thefir@luctivity Jinee 4o recreated as

formis specified in netadat.a at bl ock 1701.. Bl ock
1702 r epr esEiEEathherodEhA g TemgF AR S Bhhis method; call

renders al Isag,fee&?}fciﬁgatures fromthe U formfrom

bl ocks 1703 - 1711. Once the UT formis rendered, the
out put vdié RpmovdFRtereresth t hat the generated. 5 objects
can be host at block 1712 in a task nel n .a

et om 1 or M eaftEipids RGP bAR S e BRE « nar
may be used(Userreopirtie biddiding tdBauidleeidfintidny Sui te
application. [0162] At block 1703, the U rendering
engi nevpdPawdierhdripg deEbtier)and i dentifies the various

controls t - ' [ : 7 :
S e R o"?kodg’h%fgge@e%g’m‘%@%@t? ﬁéﬁﬁgtﬁéae%ﬁ‘ﬁg ttem.
engi nevdid SiralftengBes d&aeDedintiberent control defined for
the U and Qutputs a contr descri.bi ngetlthe .Ul

The out put @S ngéhj)dtcgn&%rﬁéﬁ%p@dgctév&y sufte 1tem into af boorug]d item

according to BoundItemDefinition.
void UnBindlItem();
This method unbinds the productivity suite.

[0141] The IBoundltemManager service is a public interface for various
methods of manipulating BoundlItems. The /BoundltemManager public interface
includes the following definitions:

IBoundltem CreateBoundltem(string BoundltemType),
IBoundltem CreateBoundltem(BoundltemDefinition definition);
1Boundltem GetBoundltem(object item);

IBoundltem GetBoundltem(string Boundltemld),;
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of objects at block 1711, where each object may be
represented in a formthat is acceptable for hosting
such as a NET control object, for exanple. [0163] At

bl ock 1705, a control is instggtiated. The base
properties for the 15 control "are set at block 1706,
and any control specific properties are set for the
cont r ofBowatilth dek Bz TtemSrikd Bakidife@8ypd, heingeareelntienld);

engine W |l subscribed to any control. events that are
ecess HigmdlEh b adiiies b EGUFSRERTy ot GHEY g s e
Cbntin@bngky@np?pck 1709, the rendering engi ne adds
the control to the container for the parent control,
and subsequently at block 1710 determnes if any

child controls are required such as for a 20 list type
control as previously discussed. The process (1704)

speci fied by hlocks 1705 --1710 is repeated for al
cg§$¥%9§3@$ﬁﬁﬁﬂigﬁﬁﬁﬁﬁlﬂlﬁgﬂﬁ of the objects for the
formare rendered. [0164] As descri bed previously,

t he U#14%]chnpredievdly dperibedmetrdatacantei usedioncreay em%/ customize
handl ers for control events occurring on the form To

hasdligedaceahd thet £ asdfulodr pbduaivigultehpglitatisosuthiaon
devel oper, in one enbodi nent, needs to: develop a code

beRERg P Dut1FHEEMhY e 8 nfelldb@l daScrites h,@ﬁé?rﬂ%uﬁgéﬁéﬂ er

code, specify the code behind assenbly in

Cj vent I
(o PR A bonkrct MR Ftind Bl RO eI
t hat. . handl es a particul ar event for a_control. A .
 REHAIE Rt BeRoid aatdinfye ool Phgrer il gustom-buil
in nmetadata: 5 <janl:Page Load="PagelLoad" Nanme="My
Co@ittenhs Pagdso betirasidpdin semgremiidideds.no/ j am * Top="0"
Left "0" Wdth="320" Hei ght="400"
Assenbl 43} " Tedede hiuidple Vemationwher® nietftata can be used to define UL
Cul ture=neutral, PublicKeyToken=null"
TyRehas®To&adieRe Bhitdajpaeaiond e Befindscenakids| Qik&rlizd€regions on
code behind assenbly, in one enbodinent, 1s specifie
b " " ' : " " i :
tfostgiEan b SR AL bkl ohiify bEBRFom B Bl ncl fenari,
el.ement. jn.the netadata file..The "T Nang" at.tribute
SHEGRA alsPrabeforlRlod i vk Sudidth R E R hac
t he event handl er nethods. In_one enbodiment, each
» pglg&ralusipags capbhdesd toafgrmbng ey kIdthasioarpean be

which 15 woul d contain all the event handlers for
coustorpized.olm yeh anotherrspenario, field/value pairs can be removed from an

existing form using metadata. In still another scenario, field value pairs on one form
can be translated between into another form to suit end-user preferences.

[0144] A Ul forms developer can specify the Ul for a form/dialog by defining
the UI form with metadata. The developer has significant flexibility in defining the Ul
form so that controls can be added or removed, control properties can be set and/or
changed, and the layout of the various controls on the form can be specified, all

through the use of metadata.
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[0166] To specify an event handler in the netadata for

an event on a control, in one enbodi nent, the event
handl er met hod name shoul d be present in the code

behi nd assenbly as the value,of the attribute
corresponding to the event on'the control. For

exanpl e, the netadata necessary to capture the "dick"
event[0bi5] ArBuampte Gbfirmak ilbwsiated B dgde |M¢tedlata(;1401)
follows: <jam :Button Left="8" Wdth="100" Top="132"
Beskgbiay ddiseiointdr ke is dvasmedbytthoddvelopextodeline Satisusaegions in
button"” dick="Buttonl dick" I> [0167] The above

Bk asal arGR&GInbIEET 'fct}ﬁlt 14108s dShdeAloy RMedta {401 tb'?ﬁclude labels
Button control "is handl ed by the wgthod Buttonl _dick"

&qhgéﬁﬁﬁlg 348t n%flfﬁnéf RGP R GRAE PP 32 A bidion

event in one e S sane a

Chetoe D attﬁ@tenga PoRddtd ”&%ﬁﬁéﬂ%ﬁl&%%ﬁ ffustrated as
W nforns environnment. An exanple event handier
singhidingraebittion (42d) ifariselsviéon ofnvaiue iBithe pwll-dawn iyeenu selection
expressed as follows: public void Buttonl dick(object
s@eldeThe teSy shitenbdvemtrdl 0948)in¢hd& clbd] anthdwd buttons (1441)
Renderi ng engi ne, in one enbodi nent, |oads the code

behk&diling &%ﬂ‘?% ¥xnhan2) &aﬂq%%&dtmnykhememmt a and

i nstanti ates e code behind class (through

' ef| G614t N infldar i S, (4K stﬂntlm@g%ﬁééaﬁt oRLAARH A

on a con subscr con

t t t ed th t ad
L?%var&ﬁ'g%ygaf@eiégg SRR AP e PS5 uR ot o
rai sed a control fron1the 10 event handler in code,
Wéstéai@h%ly Rafmel419Be ddrftorionl 414B leﬁwsmwca@t@ﬂéﬂ»wmch

is used. The necessary argunents necessary for
hiankidesnglabblg 1 é1erfor af@oppayddlicht Gelghwhickfihaades arwontrol for a
[0169] As previously discussed, data can be bound to

cant-aeks nﬁﬁutf@OWﬂhQﬁd‘%cﬁﬁespcﬁﬂﬁ@ wanrg4dinom a
speci fied data source. The data sources are specified

in t r[‘@lé#j Aﬁfl@ﬁ%}éﬁlﬁg @our 3,3 I@Hﬁ 1hed {Savﬂen&lsﬁ)ﬁﬂ% Within

Dat a Source <ja t aSour ce

ASS e}rngreglon%oéﬁsg&éc I%Z)A%z qg?‘tylffifh}{%ﬁgl it eld'/%alge 8&1% can Q‘f)e add&d as
illustrated by UI form 1410B. UI Form 1410B includes a new section (1450) which
includes a label (1411) for a “Company Policy” field, which includes a control for a
pull-down menu (1420) with the corresponding button (1421).

[0148] As illustrated in FIG. 14C, UI form 1410 can be customized within
certain regions of the Ul form such that additional field/value pairs can be removed as
illustrated by UI form 1410C. UI Form 1410 includes a region (1460) that with a text
entry box (1440) that is then is removed from form 1410C.

[0149] As illustrated in FIG. 14D, UI form 1410 can be customized within
certain regions of the UI form such that various field/value pairs can be translated into

other field/value pairs to suit user preferences, locales, etc. In this example, the label
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TypeNane=' Dat aSour ceNanespace. Dat aSour ceC ass" /> 20
[0170] The "DataSourced ass" can inplenment the

"I Bi ndData" and "I NotifyPropertyChanged" interfaces,

as follows below public inte {jace | BindData 25 { 53
obj ect GetData(string path); Dbool SetData(string path,
object val); } 5 public interface

| (e 1 ¥ nyaRrenlg @yctiy @atigeadJT forrevdind is translated into a new label (1411D)
Propert yChangedEvent Handl er PropertyChanged; } 10

pthbl is erthelca@atiel 6ehd410 as “Task Type”.
Pr oper t yChangedEvent Handl er (obj ect sender,

Prop |1
b op M aﬁg&g%éent Arbg?s;&i %{/gltléglﬁ]{féé V]géﬁ{QéAgpegfy evergc handlers for

et P%fﬁ?ﬁ%af o et AR Bl R o sl %%g? SBBEHLFO for the &

bet ween the data source and the control pro erties.
TIEMS PREEIEDE Gpfr YWiEtpamgk d'he dpyedores e snepify Hie naggss for each
enbodi nent, allows the data source to signal any
cﬂ@nghesldtm an theappedutoamd die datpaodducaepuer reidbledxscuspble
properties which are bound to that data source can be

ugidiatfedcthe eVidig-hdadlar Battilieeid NetileRBEE ds@nitdy Skhetrage and
"PropertyChanged" event whenever a property in the

dl%t:ﬁlo%%ftﬁeeas%aﬁﬁlgec%n albB®e %Xﬁ?%ed hg ?ert BF tieQfGadHpslat es

the rel evant propertl es on whenever the event

}C Inr teﬁﬂlsai %{9 P%g;qr%msm%s :(iglglﬁéj ?pe%llﬂsea% e &h&at? REfol 7 binding
of data from a data source to various properties/fields of controls on the form. The
metadata can also be used to specify bindings from control properties to the data
source.

[0152] The described metadata driven forms Ul design includes a set of basic,
most commonly used controls that are useful for designing a UI form. However, more
complex controls can be custom built for the UI form. A Ul rendering engine is
arranged to support for rendering basic and custom controls in a productivity suite
application. In one example, a custom form can be presented in Microsoft Outlook®.
In another example, a custom task pane can be presented in an Information Bridge
Framework or IBF. The various custom and basic controls can be accessed by
properties that are available from code behind assembly (e.g., as a form that exposes

an object model). The controls can be hosted in a variety of environments such as

task panes, forms, etc.
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enbodi nent, any property of a control can be bound to
data comng froma data source. FIG 18 illustrates
the various properties that can be used to specify a
data binding to a control prgperty. A binding (1801)
is specified that identifies data 5 source (1802), a
path for the data source (1803), a node for the

bExeshipig Met8Bth) Schamd foraefining @ forhor t he data source
(1805). The bindi ng expression inust be specified for

t he qoTE3] AppPhdR eV tiMuddiated iaf @x dfpleendiddapeychyms f@ale€igling Ul
[0173] In one exanple, a binding is specified for a

Cﬁ%ﬁﬁl ao@{iﬂ@ﬁééx%iﬂ?é{t lea? ?ﬁ%%él{)w%f%é'ﬁe%ﬂl B9cIBHRE EPhRE Q)E%nple

as the value of the att e corresponding to the 1

control. property. For. exanpl t i.nd. t he, & "
R R RRE S Rl B 1, R BB Sk whicn

b d. i t adat fall :
%%gma%qu(@?\ftggggq\eméﬁyg% zg{gi)a aﬂli?ésqasgfﬁgghg@gtvl%@ﬁ that gan be defined in
W dt h="200" Text=" {Bindi ng Source DataSour ceNane,
Pattad@ast omer Nane, Mode=TwoWay}"
Anchor ="Top, Left,Right" /> 15 [0174] For this exanple,
t he o184 9sishown &xXFIG"15{ Bilnebint@ls have a base control type (1501) that
Sour ce=Dat aSour ceNane, Pat h=Cust oner Nane,

MAEREINPIAES of hate BrdeRls A8d bEERNESHS! BRathPk off B&se p&pdrties
property. The "Source" clause, refers to a data source
.‘?'igg'ug%dtg‘% i bl A0 -stol%%f%c‘éo%k 4P eGidtil %Qigfi%g’ ) %eft, etc.).

Seé 1S passe 0V sourc

EFARF 1 o ab e Dby 69100 o i 1 Rt can be of

i ndi cates the binding type as "TwoWay", indicating
tERttyPpyisp as texthorande 82k elagekbores (1 SBarprppmp afwer actsalitype
to the data source, and vice-versa. |n another

e(1504) thetran be damgeisfrém othet heslat a source can only
propagate to the U control when the binding is

specifis3] TegtboAEMAYs (1592) inkREd §ketﬂf@%eciﬁc properties such as text
"Updat eSour ceTrigger” illustrated in FIG 18 can be

. . o
T e S SR s
property val ue needs to b ropagat ed, t e data
B St AR R B TR Rl Pl TG
set to "PropertyChanged", which neans that when a 5
bPEHEC PFUSEIas puehasigeialighmant statys of hehex s ghenked ot wnchecked,
the data source. In sone
and any specific events related to checkboxes such as a change in the status for the
checkbox from checked to unchecked and vice-versa.
[0156] Each control also inherits properties from a parent control (1505), where
the parent control can be a page type control (1506) or a panel type control (1507).
Page type controls (1506) have a variety of specific properties such as a page name, a
specified datasource, an assembly (e.g., codebehind, etc.), a typename, and any other

events such as load, etc. Panel type controls (1507) have no specific properties, and

are instead a container for the control.
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enbodi nents, the "Property Changed" clause only takes

ef fect when two-way binding is used. [0176] An

| Bi ndabl e i nterface can be defi ned for all controls

that participate in a data bjhding. An exanple

interface is defined as: 10 public interface |Bindable

{ object GetBoundVal ue(string propNane); void

Set BV aisubistatddriyy o pbidint costyleat difdrynt from @i other
[0177] The binder can be inplenented as an portion of

t dvitrok ih et €k ddBtreRGlahechildodasthanspetide patidem] items for the list.
conponent. An exanple binder can maintain a |ist of

aﬂchq%"s BontRP Hfs& 9§s 5?&% céﬁt‘? g;%cél%b ﬁ)c{hmnéla@esra%a@@éﬁ)ase

as wel as a l1st ngsmt net adat

en n ered t he
@%ﬁ%g%g%K¥$$%SWﬂl%ﬁipmﬁ@yﬂgggﬁﬁg gr the rel evant data
sourc C|f|ed [ expre S|on is called
pass .[9995(&? b iseapspl] @P%ﬁlé%ﬁémcgi%%a SRR wrpﬂ%tws such as
bi ndi ng expression as an argunent. The nethod returns
adisplhymenibet yale, stlsbjed vnlue pTihesel eedBlved aing e¢wre.iang selected
propName, object value)" is called on the contro
windse Phicolise contrdl Sypediand fpalss ity that spbefiewtive syle fohee list as one
bound property and the "val ue" returned by the data

SO ERnbiddiRnWRA LR (1b@§) 5 & bk tﬁ@@ BONSht 4 #ak¥b Bulfon list type

under st andi ng the "val ue" objec i'nterpreting it
gg date the bound property appropriately. [0178J
sides the initial renderi ng of the U form whenever

t he urce es, the a sou ce can. si gnal .

the (0tRuPEeSSoiRaRnEST ot ACIERS SRFEEr G (Whgcinya
(IhbtlfyPropert Changed) event. The binder identifies
w#rpm%ﬁmedﬁlwpr Bpdist haxgyee d 604dips dpecilie prepetian is dhe mode of

data source and updates those properties accordingly.
[ @1z€idn As the Bsti dbs radia bstounslse thped 6150 ieceretifiolpsomaties for a
al so be utilized. Custom controls can be derived as

pRvifiedsddio B@ssr | bed. In one exanple, the follow ng
i nterfaces should be defined: the custom control

shoul gl ¢ rink Sorh P BF £:8€1Gh A8 San be completely defined by the metadata in

such a way that the layout and controls used in the form are extremely flexible. For
example, the various controls and field/value pairs can be added, removed, or
translated as described previously. Event handlers can be defined by code in a code-
behind assembly section of the metadata so that default behavior from the event
handlers can be overridden. Since the name and location of the assembly can be
captured in the metadata the handling of events for controls is very flexible.
Additionally, bindings between the data source and the properties fields of the control
on the Ul form can be specified from data source to form, or from control property to
data source as may be desired. All of these features are supported by a rendering
engine that receives the metadata and renders the UL

Example Rendering Engine and Binding Features




10

15

20

25

10 " System W ndows. Forns. UserControl ', inplenent the
"TBi ndabl e' interface so that the custom control

partici pates in data binding, inplenent the

"I CustonControl' interface, define a default
constructor (no argunents) f the control. An exanple
customcontrol is defined as follows: public interface

| Cus {@rild it @lamplprpcassifat thete@deringxdnRingpe itug(rsted imglG. 17.
propNane, string propValue); event

Coi UDIIRE B ket fRdHia b R1ataGe BlocR 1Y ENBdck €402 2 rdveits itiee UL
deI egat e void Control EventFiredHandl er (obj ect

nt e on g&gt Wil g @r{ﬂtef !dil%@ﬁa@)res ch%IltﬂeCUffo m locks 1703

Fire System Event

- {’) 179 Cgﬁs q?el\ﬁg%‘néé?r férﬁg’,&]r”g §1?t| utglét%?&?&ed}suelh %8'%?1{6 gﬁnerated

one errbodl nment , ever% customcontrol inplenents the 5
~ qtaerds eRRdisriostsiat Ploeled f i, 2 taghi ke 48 2gupfemHgEM, or any other

“Set Control Propertyo ' and a single event

" @oied bosEngmegion thdt may 4 84ctl ifleenjunction with a productivity suite
" Set Control Property(string propNanme, string
papppvalone) © nethod can be used by the U Rendering
Engi ne framework to set custom properties for the

cont r[@j 62] AAH1KR¥aY3 Ct&i E%n@%ﬂﬁ?éﬁ@i{o Ir&d3 tﬁ@ﬁe&ﬂ%ﬁ@ﬁ@l identifies

control exposes and IS not ncluded in th

%é IV%IE(R; Oc%g{rcl)s ?k?a}fc] greﬁ%n%%petd éﬁere&e A blé/\ﬁ(dl%ll \'{fﬁc Ilﬁcthhdes blocks

op, ng “engi ne ‘can ca
om con

rol Pro ert met hod on the cust .
ﬂ?’gﬁ Lt niestideany e FRgiReHiapERet %?Chﬁ&i%etéﬁatr%f%ﬁned for the
interpret the "string property value specified in
t Hhantequieis a comiral desanibing the U &erwe dTheouthi is used to generate a set

" Set Control Property' nethod. [01821 The
" &darjecad Ebérk A7l B dvheey eath cbiet ey bairgeesehied il e fausthonis
control when 15 a custom event exposed by the control
fdccEstabld e HIStinEARB RS RINENGbARO1IIB)RE, B5Edxaniplat
[0163] At block 1705, a control is instantiated. The base properties for the
control are set at block 1706, and any control specific properties are set for the control
at block 1707. At block 1708, the rendering engine will subscribed to any control
events that are necessary for the control to properly function. Continuing to block
1709, the rendering engine adds the control to the container for the parent control, and
subsequently at block 1710 determines if any child controls are required such as for a
list type control as previously discussed. The process (1704) specified by blocks 1705
— 1710 is repeated for all controls on the form until all of the objects for the form are
rendered.
[0164] As described previously, the Ul forms developer can write their own

event handlers for control events occurring on the form. To handle a specific event on

a control the solution developer, in one embodiment, needs to: develop a code behind
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an event has fired on the customcontrol and calls the
event handler for the event in the code behind

assenbly if such code exists. The U rendering engi ne

does not know at conpile ting what events are

supported by the custom contr } Instead, the U

rendering engine can requires the custon1contro| to
nassemdlytleich eordeins Hy evainfihaadiahenile2gpepify thetcods belund assembly in
fires on the customcontrol. The custom control can
ctheahaadia, iandtspad sy thetvdn haﬁcﬂ’ﬁ‘r(hfed]oﬁy aenh&(wedAsigaild be present
class and pass it to the 'Control EventFired event

WH B chde Bt 2465 hY) thenadliles 8RdRICuRY eCRPISE: cohliSl. An
CbntroIEventFlredAwgs contai n |nfornat|on about the

D BEnL codibB R s} i e fed RERREWS el ig® PO AP T

passed fo ve hand r for | eve . L,
the U P&%é’éﬁ? h@aﬁﬁs%%?éﬂﬁ NeRe™'| Er@P e fh@l&}aml— urn

rendering engine calls the event handler for that
event Ysadedine/inili Topre'0¢ da8-HENVIhaSs@hHkight1'd4¥3] I n
one exanpl e enbodi nent, customcontrols reside in a
NET asgesdniyly="élodeBehihd, ersidivel .€. 09t Oniteenheuddal,assenbl y
can be specified in the netadata in the 5 foll ow ng
vway:  <pasiickMePBkéSnull” TypeName="CodeBehind. PageCodeBehind">
Xm Nanmespace="ur n- I\/Endoc:| no/ Cust onControl s

G r Namespace="C ust onCont r ol Nanespace"

Assenbl y= "CUStonCDntroIAsseany, Vérsion 1.0.0.0,

Cul t tral l i c Token= I [

The. NEGH b <Oe bl aSSF 8 Ssathoimer. i ooy the

fromMcrosoft's Wndows Presentation Foundation .,
(\ESPblt” attrigpts qftthq é’aae pelemeaidn ty bl me@dato dils- éfthﬁ Page

than an XM. el enent. A customcontrol can be specified

i elemiant isgteadat dembmtou gte iétedatd Gld dhe Hhypedlaawi atiributs specifies

<cust om Cust onContr o

X tHelt$s€ Ubthe AEsehbhy WhidH @6htaids @;&év@ﬁﬁ%me@hﬁefhodma n@"

Left="0" Hei ght="1 OO" Wdth="100" .../> [0185] The Ul
Reng&diiag:, @5@1“% '1}5?9%1 HE cod ﬁﬂitdsm%rt\xhﬁch
custom contr ol ect n an rst set

e L 20 Wdt h,
T%r%))hﬁiﬁ%p ?s?n {1 {h%%hglﬁ h?lo@g% re?onpljlr0 gpe r Jfltge‘}(gltna ‘custom

Pr Ope[fﬁé(ﬁ S1)0 stpgglfyuzlm ev %t Handfer in the metadata for an event on a control, in
one embodiment, the event handler method name should be present in the code behind
assembly as the value of the attribute corresponding to the event on the control. For
example, the metadata necessary to capture the “Click” event on a Button control can
be specified as follows:

<jaml:Button Left="8" Width="100" Top="132" Background="Control"
Name="button1" Text="This is a button" Click="Buttonl_Click" />
[0167] The above metadata specifies that the “Click” event for the Button
control is handled by the method “Button]_Click” which should be present as a

public method in the code behind assembly. Also, the signature for the event handler,
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call the "SetControl Property0 ' nethod on the custom
control. [0186] The U forns devel oper can access the

U controls and their properties in the code behind
assenbly as previously discussed. The code behi nd

class needs to inplenment the” | PageCodeBehi nd'

interface. One enbodi nent of the 25 " | PageCodeBehi nd

i imtcae feenbedingenti és sandasdfobthie @went 5@ thaspiaiticolar nowrdlaw ease of NET
| PageCodeBehind r i | PageControl Collection

Pagefoani énli®ninegehns&binple dveht HAAARY bigidigre for a click event on a
PageControl s' property can be popul ated by the U

rBIES! dRDe eﬁﬂ&h&@ MBSt ﬂu%‘iq‘ig %B%ﬁxgﬁ)nl}" cfi (B%J@ﬁ(iender,

instanti ates e contro

P nt.r.ol Caol l.eetion’ |nterface 'S deflned bel ow:
1%" g%%%o% tfx‘ﬁ% CeSf{z;ce | PageControl Col | eetion :
| Col | eetion, | Enunerable. { IPageControI thls (inb
nane][01{68g},;gthe LiI P@df@mgmph@ onafqﬁgr@g@?ﬂ,r pdst eco e behind
interface, in one embodinent, exposes the properties

f asserably ovitenal pagses tleeUF mﬁtaﬂatpubdi irstantiates fheeede behind class
| PageControl { Il Properties... string Nane{ get; set;

}(thrdQgh reflediogm) { Agetemsetexpdset) iﬂtrotgf the fncgRtats @ha concol @
Background { get;set; } bool IsEnabled f get;set; }

| flbsdi®e@hd whe98lai 8&trol Is indantlafdd MFshnd pA§hg 88the UT metadata

as previously discussed. Thus, when a particular event is raised by a control from the
event handler in code, the event handler present in the code behind assembly is used.
The necessary arguments necessary for handling the event are passed through
reflection.

[0169] As previously discussed, data can be bound to controls on the UI form as
data coming from a specified data source. The data sources are specified in the
metadata such as by the following example:

Data Source <jaml:DataSource Name="myDataSource"
Assembly="DataSourceAssembly, Version=1.0.0.0, Culture=neutral,
PublicKeyToken=null"

TypeName="DataSourceNamespace.DataSourceClass" />

[0170] The “DataSourceClass” can implement the “IBindData” and

“INotifyPropertyChanged” interfaces, as follows below:

public interface IBindData

{



60 O her properties //... } [0189] The above

descri bed enbodi nent allows the U forns devel oper to
access a control on the formin the followi ng way: 5
MessageBox. Show(t hi s. PageCont rol s[ "nyButton"]. Text);
[0190] The "1 PageControl' interface, in one

enbodi nent, only exposes the basic properties of a
control (coohyent GetD&u@iringgotit)y ol ). To access specific
properties for a control (e.g. IsChecked for a
CheckBox cotdol SkiDayAUstri6apatBasijedtval); | PageControl ' 10
object to the specific control interface |ike

" | PageCheckBox', "|PageTextBox' etc. This allows you
access specific properties for a control.

((1 PageCheekBox)thi s. PageControl s ["nyCheckBox"]

).l sChecked [0191] The | PageCheekBox' interface, in
one enbodi nent, derives fromthe " 1| PageControl™

i nterf C§§@ﬁ¥§IB@BEﬂ%“P@ﬁ%QW%ﬁﬁQ | PageCheckBox :

| PageControl CheckBox specific properties...

Cont ent Al i gnment Text Al i gnment {get; set;} bool

| sChecked {get; set;} } 20 [0192] Sinmilarly, specific
i nterfaces dvwent BropéryyClangédiveaitRingkpdaperiwhaigedl | ow
the U fornms devel oper to access control specific
proper}ies. [0193] The U Rendering Engi ne can be
arranged to generate the sane NET control fromthe
nmet adat a describing the UT formirrespective of
whether the U form is hosted in a task pane or a

productivity suite form » | gok(r.) .custom
Por m puodis st aSid b ke e Braher SHRART o
as follows below 61 [0194] The task pane can be

ar r ang@@rey uappestiveniddes el any . NET control which
inpl ements the 'I Region' interface. The U Rendering

framework can be arranged to include a blank (enpty)
NET control that inplements the "I Region' interface,

and  wWhitsia ches PrptheCiNG e&'&{éhf/@gs gspesaimRentyed he Ul

rendering engine fromthe U

{

public virtual string PropertyName { get; }

[0171] The “IBindData” interface allows data to be bound between the data
source and the control properties. The “INotifyPropertyChanged” interface, in one
embodiment, allows the data source to signal any changes that happen on the data
source so that the Ul properties which are bound to that data source can be updated.
The data source thus needs to raise the “PropertyChanged” event whenever a property
in the data source changes. The event handler code updates the relevant properties on

the Ul whenever the event fires.



5 netadata. To show a netadata defined UT formin the
task pane, the "~ WMSIBF. U . ShowRegi on' custom operation
can be used to show the blank . NET host control part
of the Ul rendering framework., The i nput passed to
this " MBI BF. U . ShowRegi on’ %%ration Is the netadata
defining the U formwhich is to be hosted in the

t ask P& . OfeghdvBitBRoudtes ShospReidicdm thopestadata thapan one
instantiate the 10 bl ank host NET control and pass the
mehBedin@ng ehy pioperty bea tdntfodEan Wsbouldtt@dath 0otnhgy frérh andata
host NET control. The host control can be arranged to

Cadured MG U fIGREEES R Vax%ﬂﬂ SMRNER bPAS tBYpdciytafita
net adata defining the Ul rmand which returns a

’a“%éal%ﬁo : Cﬁatrﬁivié’ﬁee%n??BﬁnﬁlﬁgiiﬁélﬁG%Tg%%e?"ha? ey By

the U min kpane 15 [01 Tq ho

c RTS8 ﬁ%)sepatﬂm ﬁ@ths B sPeich{1§03% %P%‘g‘]u?i’f ﬁ\?%@l%ﬂ@x and
such as an CUtIook(d) form can be acconplished by
adlirtagenior Avtdajeesoustsrtl &) Ne The bding expeespiah inwisbbe specified for
hosting NET controls to the Qutlook(r) formand. then
athdicogtrdbleortly bisding tobe slepaty bemgdt he U form as a

child control of the container control. The ActiveX

cont gorey] 159RE E}@d 9}51@ zﬁnﬁ&ﬁg 1s°sfpe.§1|ﬁ@d W BRROREBT prdPerty by

framewor k. 20 6] Wil e exanpl e enbodi nents and
a i,0 A yst e

E&t g?%‘% ! s%f %o%%?ﬂa P LR LR AREER APt o the

I eci confi gura n.and resour ces descri bed

ST PR D P hOE L Rl g o R (L PP EFEY
appar ent to those skilled in the art may be made in

t padmereapigesiemean begyeressqdon meiathtaiast fallpgs:of t he
met hods and systens discl osed herein w thout departing
25 fr omantid esBaxeNahe"hextBonié opetr0" Sieficts maindth="200"
enbodi nents of the invention can be 62 nade w thout

depar t Teg=F {Bifdihh SosRE£DhtaSH\dcECARE Path=ustohityeirhé,on,
the invention resides in the clains hereinafter

appendgfl .58, o%@%‘n%ﬁho}— %@r@fﬁl%}ﬁgcygr oni zati on

Request Sche ver si
encodi ng="utf-8"?> 5 <xs:schemn
i d="M crosoft. OBA. Synchroni zati onCr eat eRequest "

[0174] For this example, the expression Text =*“{Binding
Source=DataSourceName, Path=CustomerName, Mode=TwoWay}” is a binding
expression for the “Text” property. The “Source” clause, refers to a data source
defined in the metadata. The value specified by the “Path” clause is passed to the data
source’s “GetData(string path)” method when retrieving the value for the bound
property. The “Mode” clause indicates the binding type as “TwoWay”, indicating that
property changes from the UI can propagate back to the data source, and vice-versa.
In another embodiment, changes from the data source can only propagate to the Ul

control when the binding is specified as “OneWay”.



10

15

20

t ar get Nanespace="M cr osof

. OBA. Synchroni zati onCr eat eRequest "

xm ns="M crosoft. OBA. Synchroni zati onCr eat eRequest "

xmns: xs="http://ww. w3. org/ 5?01 / Xi | 4LSchema" >
<xs: el ement nane="Synchroni zati onCr eat eRequest "> 10

<xs: conpl exType> <xs: seq uence> <xs: el enent i
name 0Tt Thee NipdeteSoypekrigasr sillustraged inF1G<% 8 canl earesstl to specify
nanme="BoundDat a" > <xs:conpl exType> 15 <xs:sequence>

<x$ eedy tha sighalsittedal'sonareEpadEprépatyies changed, and that the
processCont ent s="ski p"/> </ xs:sequence>

<tXehg e&)?}e%@eg ma@neeﬁ/s%éb@bl%pggwd to4Re TS 5GB! Waun the

<xs:att ut'e name="Request type="xs:string

S s PR Bl i RSP i

</ Xs: CcO exTy e> 25 < xs el rrent> </ xcimssﬁiFerm>
|h%1f BPaER R gesghesy R dfida s n some
version="1. 0" encodin " utf 8 > 30

<@gﬂh@¢m@mw@w |“Bm@céach%ﬂde staufReenle sakies| eff&it wheg two-way binding
Boundl t eniType="String" Boundltem d="String">

<@ulstdir eName>St ri ng</ Cul t ureNanme> <BoundDat a/ >
</ Synchroni zati onCreat eRequ est> 35
[0176] An IBindable interface can be defined for all controls that participate in a
data binding. An example interface is defined as:
public interface IBindable
{
object GetBoundValue(string propName);

void SetBoundValue(string propName, object val);

[0177] The binder can be implemented as an portion of the Ul rendering engine,
or as an independent component. An example binder can maintain a list of all data
sources that are specified in the metadata, as well as a list of all bindings in the
metadata. Initially, when the UI form is rendered, the “GetData(string path)” method
for the relevant data source (specified in the binding expression) is called passing in
the value of the “Path” clause in the binding expression as an argument. The method
returns a value of type “object”. The “SetBoundValue(string propName, object
value)” is called on the control whose property is bound passing in the name of the

bound property and the “value” returned by the data source. The control has the



10

15

20

25

Exanpl e Update Request Schema <?xml version=" 1.0"
encoding:" utf-8 "?> <xs:scherna

i d="M crosoft. OBA. Synchroni zati onUpdat eRequest "

t ar get Nanespace="M crosoft. CI%%
Synchroni zat i onUpdat eRequest "

xm ns="M crosoft. CBA_Synchronlzatlon Updat eRequest "

x respensibdtityfor wnderstandingdhe i “epl e oobj och/p w&&mre&ng it to update the
<xs: el enment nane="Synchroni zat i onUpdat eRequest " >

<k&11mQﬁmeeoyT@ppejpriﬂmy.sequenee> 45 <xs: el enment
nanme= "CuItureName" type="xs:strng" /> <xs:elenent

name 56 NeBRUIEDHeANI ] refd &G R UTRhEN T 1RO whESsve Ll @RG&Surce
<XS: any m nCccur s="O' nanespaee—"##other

19a%§§s5 gl%n&a?a?sto%lrée cléh?:élal tﬁ bmﬁ decf a c%gﬁg«ﬁﬁqﬁe Elata source, using the

s>conpl ex <XS:
> 5 < <
!]g] gﬁ&q*%@a%g@g@mg?gd) é\?enﬁgl% eng Bi%ﬂgg?%\zph?:ﬁ Ioistrol pr properties are
processCDntents—"sklp"/> </xs sequence>
<bandde s drmrgqsdata smrc@/@né uplledaeiiose preps@ge%welémﬁx
<xs:attribute nanme="Requestld" type="xs:string" />
<xs: 0179 i wreniandy dBowmseld, tcestippentrolg perilks bes utilimgl! Custom
<xs:attribute nane="Boundltem d" type="xs:string" /-
controls can be derived as previously described. In one example, the following
interfaces should be defined: the custom control should derive from the class
‘System. Windows.Forms.UserControl’, implement the ‘IBindable’ interface so that
the custom control participates in data binding, implement the ‘ICustomControl’
interface, define a default constructor (no arguments) for the control. An example
custom control is defined as follows:
public interface ICustomControl
{
void SetControlProperty(string propName, string propValue);

event ControlEventFiredHandler ControlEventFired;

public delegate void ControlEventFiredHandler(object sender,

ControlEventFiredArgs e);

public class ControlEventFiredArgs : System.EventArgs

{

public string EventName { get; }
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15 <xs:attribute name="Correl ationld" type="xs:string
C </ xs:conpl exType> </ xs: element=s </xs:schem>
20 Instance Exanpl e of Update Request <?xm version="
1.0" encoding="utf--8"?7> 7

<Syuchr oni zat i onUpdat eRequ. est Request | d="Stri ng"
Boundl t emlype="Stri ng" Boundltem d="String"

Cor r el at i onpubdit Sbyeich§ender { get; }

<Cul tureNanme>St ri ng</ Cul t ureNane> 25 <NewBoundDat a/ >

<A dBoundDagafiiz obfeSyPedhit /s t:gnUpdat cRequest >
Exanpl e Del et e Request Sg{]gerzr{aag%g <?xm version="1.0"

encodlpg— utf-8"?> <xs: sehemn
i d="M crosoft.OBA. Synchroni zati onDel et eRequest "
targ nes ="Mcrosoft. OBA, S.y [
on DRI TEE AL Stk e <y A
hr oni atl onDel et eReq
Y ReoRGOntigly Hiigrfa Cev\mc a%@ grdedipetinnseiPransy’ aud a single
<xs: el enent nanme="Synchroni zati onDel et eRequest " >
<svent Groplre}Efgpdiredks: sequence>
<xs: el ement nane="Cul t ureName" type="xs:string" 1>

<XS: gOESTR Mhe NSTEBHIBSBAPRRY @lrin2 pé@pN?iﬁe e R¥g Y188’ method

<Xs:sequence> <xs:any mnCccurs="0

R i 18 ARG A g e
control. For every custom property which the custom control exposes and which is not
included in the basic properties of a Control (e.g. Width, Height, Top, Left etc) the Ul
Rendering engine can call the ‘SetControlProperty’ method on the custom control.
The custom control is required to understand and interpret the ‘string’ property value
specified in the metadata which would be passed to the ‘SetControlProperty’ method.

[0182] The ‘ControlEventFired’ event can be raised by the custom control when
a custom event exposed by the control fires. The Ul rendering engine interprets that
an event has fired on the custom control and calls the event handler for the event in
the code behind assembly if such code exists. The Ul rendering engine does not know
at compile time what events are supported by the custom control. Instead, the Ul
rendering engine can requires the custom control to notify the rendering engine when
a custom event fires on the custom control. The custom control can create an instance
of the ‘ControlEventFiredArgs’ class and pass it to the ‘ControlEventFired’ event
which is received by the Ul rendering engine. The ‘ControlEventFiredArgs’ contain

information about the name of the event that fired, identifies the sender, and identifies

any event arguments that need to be passed to the event handler for that event. Once
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</ Xxs:sequence> <xs:attribute nane="Requestl|d"
type="xs:string" <xs:attribute nane="Boundltenlype"
type="xs:string" /> <xs:attribute name="Boundltenl d"
type="xs:string" /> 65 <xs:egiribute

name="Correl ationl d" type="xs:string" />

</ xs:conpl exType> <l xs:elenent> </xs:schema> 5

| the . HmerelcExgapgiee bis thelrfbmdBeqLibs rendef?ng edgine calls the event
version="1.0" encodi ng="utf-8"7?>

IRt fenhaal banbeli Rt EmaHe esde Hamdesidntbty. St ri ng”

Boundl | emlype=" String" Beundltenm d="Stri ng"

Corr ' Syl 1 NGy dei
<o TR AR lennainton ettt Jp 3 NPT ssemoly

</.Synchroni zat | onDel et eRe st > Exanpl e. .
SRR Thd sl e TG SEoaR Rt beph By fin the metadata n the
versi on="1.0" encodi ng="utf-8"?> <xs:schezna

i @HoWIngAW#F: osof t . OBA. Synchr oni zat i onResponse”

target Nanesp ace="M crosoft. OBA. S ynchroni zati

onRes pgaséMapping XmINamespace="urn-Mendocino/CustomControls"

xm ns="M crosof| . OBA. Synchroni zat i onResponse” xm ns:

Xs=" ht CPNahkspae-W8 usto@@PnZ0MNanie¥pAcs” chensa” > 20
<xs: el ement name="Synchroni zatii onResponse" >

<XS: CONRLRHIMPETstoHE R RHVENGRly, V&Si08ELHRIS, Culture=neutral,

nasne="Busi nessSt at us" type="x&.string" | >

<xs:e|§m§£kﬁg§&§§%_afggiption" type="xs:string" /> 25

</ xs: sequenc tribute name="Request| d"
type='"xs:string" />

[0184] The ‘Mapping’ element, in one embodiment, is taken from Microsoft’s
Windows Presentation Foundation (WPF) but there it is a processing directive rather
than an XML element. A custom control can be specified in the metadata through the
following metadata:

<custom:CustomControl xmlns:custom="urn-Mendocino/CustomControls"

Top="0" Left="0" Height="100" Width="100" .../>

[0185] The UI Rendering engine, in one embodiment, instantiates the custom
control through reflection and first set the basic properties of a control like Height,
Width, Top, Left etc. Then for other properties (custom properties) the UI engine can
call the ‘SetControlProperty()’ method on the custom control.

[0186] The UI forms developer can access the Ul controls and their properties in
the code behind assembly as previously discussed. The code behind class needs to
implement the ‘TPageCodeBehind’ interface. One embodiment of the

‘IPageCodeBehind’ interface is described below:
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<xs:attribute nane="Correl ationld" type="xs:string" />
</ xs:conpl exType> </ xs:elenment> 30 </xs:schenma>

I nstance Exanpl e of Synchroni zati on Response <?xm
versi on=" 1.0" encodi ng="utf-8""?>

<Synchr oni zati onResponse Request|d="Stri ng"
Correlationld="String" > 35

<Busi nessSt at us>St ri ng</ Busi nessSt at us>

<Descri ption>String</Description

</ SynchunpidiiZetfh@TResTAsBehikx anpl e Query Results
Schema 40 <?xm version-" 1.0" encodi ng="utf-8""?7>
<xs:schema id=""M crosoft. OBA QueryResul ts"

t ar get Nanespace=""M cr osoft. OBA QueryResul ts"

i ns xst HERREG TN ColH PR BRI oGS 2" > 45

<xs: el ement name="QueryResults"> <xs:eonpl exType>
<xs: sefjuence> <xs: el enent name="QueryResult"
m nOccuus="0" i naxQCecurs="unbounded" >

<xs: ¢l kT yPreCobtrolXsopaguendepopxisted bartent] rendering
nanme="BoundDat a" > <xs:conpl exType> <xs:sequence> 5

<tfirnyhdnrit feod e tiseUDformaine sisdatiated #at dRtrols. One embodiment of
processCont ent s="ski p" </xs:sequence>

<th¥ SiPa QR IYRRB ion” interface is defined below:

public interface IPageControlCollection : ICollection, IEnumerable

{

IPageControl this[string name] { get; }
3
[0188] The ‘IPageControl’ interface, in one embodiment, exposes the properties
for a control on the form.
public interface IPageControl
{ // Properties...
string Name{ get;set; }
int Top { get;set; }
int Left { get;set; }
Color Background { get;set; }
bool IsEnabled { get;set; }
int Height { get;set; }

int Width { get;set; }



</xs:elenment> 10 </xs:sequence> <xs:attribute
name="Boundl tem d" type="xs:string" /> <xs:attribute
nanme="Correl ationl d" type="xs:string" |>

<xs:attribute nane="Boundlte (%ge" type="xs:string" />
</ xs: cornpl exType> 15 </ xs: el nt> </xs:sequence>
<xs:attribute nane="Requestld" type="x s: string" >

</ xs: oo MhespTopsettes /c/ ks: el ement> 20 </ xs: schema>

I nstance Exanpl e of Query Results <?xml version="1.0"
encoding--" utf-8 "?> <QueryResults

Request 1 d="Stri ng" > 25 <QueryResult

Boun gbf&@]ﬂﬂl{e‘ Z@&Jé (ﬁégcrlbg@r Lo QRbAsws S 'UIr}grms deveI oper to to

Boun Itenﬂype— String"> <BoundDat a/ > Quer yResu

I h
PR f.%%ﬁ? 5pe R ARG RN ghdmahaon ﬁg'_-t- wirade
<
t ngZf R@%g%ﬁgeésmwﬁbwﬁﬁg@ﬁ%@}s ["meyRpatson SEedha. xsd" 5

el ement For nDef aul t ="qual i fi ed"
xm ns="http://tenpuri.org/ XM_.Sehema. xsd"
xm ns: metns="http://tenpuri.org/ XM.Sehoma. xsd"
xm N0 The t PabéQonttoli3n eyt 00 dhodvhimain@em, only exposes the basic
<xs: el ement nane="itent>
properties of a control (common to every control). To access specific properties for a
control (e.g. IsChecked for a CheckBox control) you can cast the ‘IPageControl’
object to the specific control interface like ‘TPageCheckBox’, ‘IPageTextBox’ etc.
This allows you access specific properties for a control.
((TPageCheckBox)this.PageControls["myCheckBox"]).IsChecked
[0191] The ‘IPageCheckBox’ interface, in one embodiment, derives from the
‘IPageControl’ interface as:
public interface IPageCheckBox : IPageControl
{ // CheckBox specific properties...
ContentAlignment TextAlignment {get; set;}
bool IsChecked {get; set;}
}
[0192] Similarly, specific interfaces for every control are exposed which allow
the UI forms developer to access control specific properties.
[0193] The UI Rendering Engine can be arranged to generate the same .NET
control from the metadata describing the Ul form irrespective of whether the UI form

is hosted in a task pane or a productivity suite form (e.g., an Outlook® custom form).

In one example, the NET control is hosted as follows below
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<xs: conpl exType> 10 <xs:sequence> <xs:elenent
name="properti es"> <xs:conpl exType> <xs:sequence>
<xs:cl ement name="property"> 15 <xs: conpl exType>
<XS:sequence> <xs:elenent nare="target">
<xs:conpl exType> <Xs: sequenct> 20 </ xs:sequence>
<xs:attribute nane="nanme" type="xs:string" />

<XS: 40194 e eask @lame:éanmmn‘ang d ﬁ))spppﬁ'rxhossihg iamg "NEB control which
<xs:attribute nane="type" type="xs:string" />

<1’1ﬁiﬁerﬁ&ﬁ@ih@"ﬁ§{e%% 2RerfhoeSTRY BIRBAdR NS finfIwRIR Bin be arranged to
name="nappi ng' <XS: conplexType> <Xs:sequence>

<1/n51§1d§ & %gﬁg?&igty?’ LE a Ob rt}iakt) H{l@gx&%ﬂt@ ThexéIR% {;1'1 rlgtlerface, and

name= xp Xsstr

SPRER oot SET Ogétrszlfség@ﬁ%ﬁ%ﬁ%@.‘éie>sﬁﬁé Site e U1
<1/11ét21é1ast§. uoesnh%(\?fa metadata defined UI form in the task pane, the
‘MSIBF.UIL.ShowRegion’ custom operation can be used to show the blank NET host
control part of the Ul rendering framework. The input passed to this
‘MSIBF.UI.ShowRegion’ operation is the metadata defining the UI form which is to
be hosted in the task pane. The MSIBF.UIL.ShowRegion’ operation can instantiate the
blank host .NET control and pass the metadata defining the UI form as ‘Data’ to the
blank host .NET control. The host control can be arranged to call the UI rendering
engine component passing in the metadata defining the Ul form and which returns a
NET control describing the UI form and which is then added to the host control
resulting in the display of the UI form in the task pane.

[0195] To host a .NET control describing a Ul form in a productivity suite such
as an Outlook® form, can be accomplished by adding an ActiveX container control
capable of hosting .NET controls to the Qutlook® form and then adding the NET
control describing the UI form as a child control of the container control. The
ActiveX container control is a part of the UI Rendering framework.

[0196] While example embodiments and applications have been illustrated and
described, it is to be understood that the invention is not limited to the precise
configuration and resources described above. Various modifications, changes, and
variations apparent to those skilled in the art may be made in the arrangement,

operation, and details of the methods and systems disclosed herein without departing

from the scope of the invention. Since many embodiments of the invention can be



</ xs: conpl exType> </ xs: el ement> 40 <xs: el enent
name="tenpl ate"> <xs:conpl exType> <xs: sequence>
<xs:any /> </xs:sequence> 45 </ xs:conpl exType>

</ xs:elenment> </xs:sequence>__<xs:attribute
type="xs:string" nanme="nane" % 68 <l xs: conpl exType>
</xs:elenment> </xs:schema> 5 Exanple <?xni

verge puthtdt. @pareing dicinidye'Spiutt BrBscop@of theiitemmtion, the invention
name="umtimereporting: billabletine"> <properties>
<pisRpelt % clakfs Kérain@Rér sppsmiedBi | | abl eTi me. Proj eet Code”
caption='"Project Code" type="string"/> <mappi ng

xpat h="/bi | | abl eTi me/ @r oj ect Code"
behavi or ="pronote"/> </property> 15 <property>
<target name="Start" caption="Start Date"
type="string"> <nmapping

xpat h="/bi | | abl eTi me/ proj ectl nfo/ projectStart"

behavi or-" both"/>
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<property> 20 </properties> <tenplate> <bill ableTine
proj ect Code="12345"> <proj ectlnfo> <proj

ect Start >2005-01-01 </proj ectStart> 25
<descri pti on>Proj ect descriptjon goes

her e</ descri ption> </projectlnfo> </billableTi nme>
</tenplate> 30 </itenr Behaviors <?xm version="

1. 0" encodi ng="utf-8"?> <xsEedenh

t arget Nal nespace="http://tenpuri.org/ XM.Schema. xsd" 35
el aiiiple SYhthidndtiition Rigdles 'S cheina

XA TetidP 1.0t ifodie=0kgaXM.Schena. xsd” .
X{Qs%hﬁgﬁé i rBR)f{ B@[‘Sﬁl‘éﬁfcn?[ ghiteaeRE &%ﬁm

<xs elté 6é§amah%c%‘“' [g 0%§A QOGS gﬂaﬁe uest"
; eRceSI g vﬁgﬂ? 10.né§ eglieg
5 Caris e b @iaﬁm

nzﬁ‘é'@eﬁ?%‘ﬁﬁ%m% Eﬁéﬁgnlé@}ﬁﬁpé%%éﬂ <xs: sequence />
</ X¥s:6ompleskTRaTe>

<xs:sequence>
<xs:element name="CultureName" type="xs:string" />
<xs:element name="BoundData" >
<xs:complexType>
<xs:sequence>
<xs:any minOccurs="0" namespace="##other" processContents="skip"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="Requestld" type="xs:string" />
<xs:attribute name="BoundItemType" type="xs:string" />
<xs:attribute name="BoundItemId" type="xs:string" />
</xs:complexType>
</xs:element>
</xs:schema>

Instance Example of Sychronization Request
<?xml version="1.0" encoding="utf-8"7>
<SynchronizationCreateRequest Requestld="String" BoundltemType="String
BoundlItemId="String">
<CultureName>String</CultureName>
<BoundData/>
</SynchronizationCreateRequest>

"

Example Update Request Schema
<?xml version="1.0" encoding="ut{-8"7>
<xs:schema 1d="Microsoft.OBA.SynchronizationUpdateRequest"
targetNamespace="Microsoft. OBA.SynchronizationUpdateRequest"
xmlns="Microsoft. OBA.SynchronizationUpdateRequest"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="SynchronizationUpdateRequest">
<xs:complexType>
<xs:sequence>
<xs:element name="CultureName" type="xs:string" />
<xs:element name="NewBoundData" >
<xs:complexType>
<xs:sequence>
<xs:any minOccurs="0" namespace="##other" processContents="skip"/>
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</xs:elenment> </xs:sequence> 5 <xs:attribute
name="type" type="xs:string" /> <xs:attribute
nane="enabl ed" type="xs:bool ean" /> </xs:conpl exType>
</ xs: el ement > </ xs: sequence> 10 </ xs: conpl exType>

</ xs: el ement > </ xs: schema> EXa anmpl e 15 <?xn

version=" 1.0" encodi ng="utf-8" ?> <behaviors>
<behavi/gs:byquencedel et €" enabl ed="fal se"> <pronpt>Sorry,
you cameebm@Rk@yge>t his item </ pronpt> </ behavior> 20
<behayis@ientanpe="noveToPst" enabl ed="true">

<proup{: a@%ﬁmem @Idﬁo%ﬁ&i]b&)ca'a>PST I's not

r econpEngs </ behavi or >
<behav)%[ Iagjg@ave" enabled—"false"> <pronpt>Sorry,
you. cann @ hi s, htems/p ﬂ; " ﬁe ? isji "/
<behavi BY §) nﬂ?ffl%s@a peL pré’/CB% 08P

Append?%sis qluenq?iarrpl e | Wndow Defl ni tions using
Syst emEs:-co@plegTHYsT em X ;

</xs: element>
</xs:sequence>
<xs:attribute name="RequestId" type="xs:string" />
<xs:attribute name="BoundItemType" type="xs:string" />
<xs:attribute name="BoundltemId" type="xs:string" />
<xs:attribute name="CorrelationId" type="xs:string" />
</xs:complexType>
</xs:element>
</xs:schema>

Instance Example of Update Request
<7xml version="1.0" encoding="utf-8"?>
<SynchronizationUpdateRequest Requestld="String" BoundItemType="String"
BoundItemId="String" CorrelationId="String">
<CultureName>String</CultureName>
<NewBoundData/>
<OldBoundData/>
</SynchronizationUpdateRequest>

Example Delete Request Schema
<?xml version="1.0" encoding="ut{-8"?>
<xs:schema 1d="Microsoft. OBA.SynchronizationDeleteRequest"
targetNamespace="Microsoft. OBA.SynchronizationDeleteRequest"
xmlns="Microsoft. OBA.SynchronizationDeleteRequest”
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="SynchronizationDeleteRequest">
<xs:complexType>
<xs:sequence>
<xs:element name="CultureName" type="xs:string" />
<xs:element name="BoundData" >
<xs:complexType>
<Xs:sequence>
<xs:any minOccurs="0" namespace="##other" processContents="skip"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="Requestld" type="xs:string" />
<xs:attribute name="BoundltemType" type="xs:string" />
<xs:attribute name="BoundltemId" type="xs:string" />
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5 using Mcrosoft. OBA Metadatal il Forns. I nterfaces;
namespace M crosoft. OBACQut!| ookExt.Interfaces {
<sunmary> 10 Descri bes the behavi or of a w apped

Qut | ook wi ndow, typically an jnspector <,/sunmary>
public interface | Wndow { ummary> 15 11l Wn32
handl e of the wapped window 1|// <surnmary> IntPtr
Handkeatfrilget ndme+"Jorrekation®ll' yyped/{s:sBang"t/he under | yi ng
Quidraadoniglemypbiect 20 /// </ summary> object Native {
get/xs:-elebntssunmmar y> Bound i tem bei ng di spl ayed with
thi s WepgRped W ndow </ summary> 25 | Boundltem Item {
get;} <summary> /7/ Bound item associated with this
Par Y. | Boundl t em Associ at edl tem {

<' eﬁ?ﬂ?{?:' hit Q{ng; ﬁ cor s pae L searany> Y
%é@%é ST ﬁféi b Egutentfpe="string
c%?ﬁnéﬁtﬁ “"§F " Correlationld="String">

<CultureName>Str1ng</ CultureName>
<BoundData/>
</SynchronizationDeleteRequest >

Example Synchronization Response Schema
<?xml version="1.0" encoding="ut{-8"7>
<xs:schema id="Microsoft. OBA.SynchronizationResponse"
targetNamespace="Microsoft. OBA.SynchronizationResponse"
xmlns="Microsoft. OBA.SynchronizationResponse"
xmlns:xs="http://www.w3.0org/2001/XMLSchema">
<xs:element name="SynchronizationResponse">
<xs:complexType>
<xs:sequence>
<xs:element name="BusinessStatus" type="xs:string" / >
<xs:element name="Description" type="xs:string" />
</xs:sequence>
<xs:attribute name="Requestld" type="xs:string" />
<xs:attribute name="Correlationld" type="xs:string" />
</xs:complexType>
</xs:element>
</xs:schema>

Instance Kxample of Synchronization Response

<?xml version="1.0" encoding="utf-8"7>

<SynchronizationResponse Requestld="String" CorrelationIld="String" >
<BusinessStatus>String</BusinessStatus>
<Description>String</Description>

</SynchronizationResponse>

Example Query Results Schema

<?xml version="1.0" encoding="utf-8"7>

<xs:schema id="Microsoft. OBA.QueryResults"
targetNamespace="Microsoft. OBA.QueryResults"
xmlns="Microsoft. OBA.QueryResults"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">

<xs:element name="QueryResults">
<xs:complexType>
<Xs:sequence>

<xs:element name="QueryResult" minOccurs="0" maxOccurs="unbounded">

<xs:complexType>
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71 void ShowPane( Xm Node context); |Il <summary>
Show nodal dialog </sumnary> 5 <param

nane="cont ext" >l BF context information selecting

net adat a descri bing the dial o%;/ paranm> ///
<rturss></returns> object Showbi al og( Xml Node context);
<summary> 10 Cal |l ed by the w ndow nanager service
whenevess:gquaweXAM.  renderer engine is created

</ sumrerislensga hamer BondRaalPage” > nterface to the
new y craaicoshpAVkpepage</ parane 15 void

Regi st er Raga¢ age xam Page); <sunmary> Get the
tool bar/ mﬁé‘.a@“ﬁﬁ%u RED! Jahfeg{)dc@:‘t#%tﬁgptﬂQ@éSQC&%fentsf‘skip"

their nane. o get the correct control ensure that
all the %;)I(Sutiﬁ)n cgntrol s have 20 uni que and non-nul |
nane. Ca tHa rerurned value to

M cr osof T XCFITRIE3FE. conmandBar Control to use it.
Ret ur nsYREF TRt he control cannot be found.
</ sunnﬁ’%?iﬁe@ﬁﬂ‘l@ﬁar am nane="nane" >Nane of the solution
cont r ofxs grbatenanehi BeuindBetn@d htypet' ks siring) //nane) ; i 30
Exanpl exds AfirivdewvGaceBEbireldtidddd typt+'oustringsimng Syst em
<xs:attribute name="BoundltemType" type="xs:string" />
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute name="Requestld" type="xs:string" />
</xs:complexType>
</xs:element>
</xs:schema>

Instance Example of Query Results
<?xml version="1.0" encoding="utf-8"?>
<QueryResults Requestld="String" >

<QueryResult BoundltemId="String" Correlationld="String"
BoundItemType="String">

<BoundData/>

</QueryResult >

</QueryResults>
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usi ng M crosoft. OBA Metadat aU FO ns. | nt erf aces;

nanmespace M crosoft. OBA Qutl ookExt. hrterfaces 35 {

public interface | WndowCodeBehind 72 f 111

<sutmmary> /// This nethod is 7cal | ed an I nspector

wi ndow i s opened and associ at® code behi nd assenbly

has been specified in netadata 5 </ sunmmary> <param

nane="w ndow'>The | W ndowAppiendixiIit i al i zed</ par an®

void Onlnit(l Wndow wi ndow, | Servi ceProvider

s I Vi clePr oVi dﬁr i_,<su mmary> 10 This nmethod is
t|on control is selected

<?‘7s”i§?ﬁ?ﬁfs§ﬁ¥1:|"ﬂ10" HAdHE NS =" hane" >The name of the
sorsrchema sogrtNamespateT BHP i/ FpmuneorSo{MES iratmtsdol s
xdemegEomnDefanlt+" quplafieaixmamett il @mpsiiveg/ g bSehdafai xsdd
i xminlensGod=UhtippMEomplri ok s X MBS ckbind/xpd anm> voi d
Qadilsaet'Gopt/volb S 3.6M @ 00MFBMLSElidnitg>par an) ;  <summary>
I KRieferiit hadet$tem@b| ed when the user clicks on a

di ff%&?@&m i(fﬁgg, 20 tab in the Inspector w ndow ///

</su Lesparam nanme="i ndex">The zero-based

SC
or der ein t ed</paran» / 1/ <param
nama—"na< aﬁe?%%‘?ﬂ% %fOpeﬁleeS%ab as specified in the
25 XAML pag® <pararn nanme="caption">The

caption of f CHYPCES speC| fied in the
<xs:element name="property">

<xs:complexType>
<xs:sequence>
<xs:element name="target">
<xs:complexType>
<xs:sequence>
</xs:sequence>
<xs:attribute name="name" type="xs:string" />
<xs:attribute name="caption" type="xs:string" />
<xs:attribute name="type" type="xs:string" />
</xs:complexType>
</xs:element>
<xs:element name="mapping">
<xs:complexType>
<xs:sequence>
</xs:sequence>
<xs:attribute type="xs:string" name="xpath" />
<xs:attribute type="xs:string" name="behavior" />
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="template">
<xs:complexType>
<xs:sequence>
<xs:any />
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
<xs:attribute type="xs:string" name="name" />
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XAML page(as Text)</paranmr void OnSel ect Tab(i nt index,
string nanme, string caption); 30 /// <sunmary> //I
This method is call ed when a new XAM. engi ne w apper
is created for this w ndow <é%ununary> <par am
name="xamnl Page" >The | Xam Page bei ng cr eat ed</ par ane
35 voi d OnNewPage( | Xam Page xam Page); 1 1 1 73
Exanp¥xs:doByplexdiypem Def i niti ons using System  using
Sy st/esreldment>usi ng Syst em Gonponent Mbdel ; 5 nanespace
M @stiinta>0BA. Qut | ookExt . I nterfaces r i <sunmary>
Argunments for PropertyErrorEvent 10 IN </ summary>
public seal ed class PropertyErrorEvent Args Event Args
{EB£)n¥l%te boot isXpathError; private string
propertyName; 15 private PropertyType type; private
SLELRA PISRS O VAL BlfvaLe string xPath:

<item name="urn:timereporting:billabletime">
<properties>
<property>

<target name="BillableTime.ProjectCode" caption="Project

Code" type="string"/>
<mapping xpath="/billableTime/@projectCode"
behavior="promote"/>
</property>
<property>
<target name="Start" caption="Start Date" type="string"/>
<mapping xpath="/billableTime/projectInfo/projectStart"
behavior="both"/>
</property>
</properties>
<template>
<billableTime projectCode="12345">
<projectInfo>
<projectStart>2005-01-01</projectStart>
<description>Project description goes
here</description>
</projectInfo>
</billableTime>
</template>
</item>

Behaviors

<?xml version="1.0" encoding="utf-8"?>
<xs:schema targetNamespace="http://tempuri.org/XMLSchema.xsd"
elementFormDefault="qualified" xmIns="http://tempuri.org/XMLSchema.xsd"
xmlns:mstns="http://tempuri.org/XMLSchema.xsd"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema">
<xs:element name="behaviors">
<xs:complexType>
<Xs:sequence>
<xs:element name="behavior">
<xs:complexType>
<xs:sequence>
<xs:element name="prompt">
<xs:complexType>
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public PropertyErrorEvent Args(bool isXpathError,
string 20 propertyNane, PropertyType type, object
propertyVal ue, string xPath) { this.isXpathError =
i sXpat hError; this.property = propertyNane; if
(propertyValue !'= null) 25 thi’s. propertyVal ue =
propertyVal ue. ToStri ngQ el se this.propertyVal ue =
string. Enpty; tdisseqygmee~ type; this.xPath = xPat h;
30 } public boelxsicexpaixiipeor { 35 get 74 { return
i sXpat hErr or </xgeldmef>publ i ¢ string PropertyNane {
get { 10 rg&yggbugﬁ&gertyNane; } } public string
Proper tyVal 4& atribute name="type" type="xs:string" />
<xs:attribute name="enabled" type="xs:boolean" />
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>

</xs:schema>

Example

<?xml version="1.0" encoding="utf-8" 7>
<behaviors>
<behavior type="delete" enabled="false">
<prompt>Sorry, you cannot delete this item.</prompt>
</behavior>
<behavior type="moveToPst" enabled="true">
<prompt>Moving this item to a PST is not recommended.</prompt>
</behavior>
<behavior type="save" enabled="false">
<prompt>Sorry, you cannot save this item.</prompt>
</behavior>
<behavior type="copy" enabled="true"/>
</behaviors>
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15 { get { return propertyValue; } 20 } public
string XPath { get 25 { return xPath; } } 30
public PropertyType Type { get { return type; 75
} } 5 /1/ <summary> Waps Clglook item provides
access to mapped properties ccording to

Boundl temDefinition. </summary> public interface
| Boundl tem : }Di sposabl e Appeddix$linmary>

Example IWindow Definitions
using System;

using System.Xml;
using Microsoft. OBA.MetadataUIForms.Interfaces;

namespace Microsoft. OBA.OutlookExt.Interfaces
{

/ll <summary>

/// Describes the behavior of a wrapped Outlook window, typically an inspector

/Il </summary>

public interface IWindow

{
//l <summary>
/// Win32 handle of the wrapped window
/Il </summary>
IntPtr Handle { get;}
//l <summary>
//" Get the underlying Outlook item object
/Il </summary>
object Native { get;}
/ll <summary>
/// Bound item being displayed with this wrapped window
/] </summary>
IBoundltem Item { get;}
/Il <summary>
/// Bound item associated with this wrapped window
/Il </summary>
IBoundItem AssociatedItem { get;}
/Il <summary>
/// Show IBF pane

/Il </summary>

/] <param name="context">IBF context information selecting

metadata describing the pane contents</param>



7The 1D of the bound item null if the itemis not
bound. /// </summary> string Boundlitemd 15 { get;
} /1] <summary> The I D of the bound item defined by
the LOB system 20 M ght be null; is unique only when
used together with Boundlte pe. /// </summary>
string Correlationld { 25 get; } <summary> Type of
t he wr appedvdid howBae( Xmléade dootexhe nanme of 30
Boundl tenDe/f/igi tion Null if the itemis not bound.
</ summar y> ét rsluﬂlénaé%rwdltemType { get; 35} 76
<summary> TheShdefmoddlidoof the binding. </ summary>
Bound] teere;i r}i tion BounditenDefinition 5 {
/I </summary>

5 /// <param name="context">IBF context information selecting

metadata describing the dialog</param>

/1] <returns></returns>
object ShowDialog(XmiNode context);

/Il <summary>

10 //{ Called by the window manager service whenever a new XAML
renderer engine is created
/ll </summary>
/// <param name="xamlPage">Interface to the newly created XAML
page</param>
15 void RegisterPage(IXamlPage xamlPage);
/1] <summary>

/// Get the toolbar/menu buttons specified in the metadata by their name.
/// To get the correct control ensure that all the solution controls have
20 /// unique and non-null name.
/1] Cast the returned value to Microsoft.Office.Core.CommandBarControl to use
it.
/// Returns null if the control cannot be found.
/] </summary>
25 /] <param name="name">Name of the solution control</param>

object GetControl(string name);

}

30 Example IWindowCodeBehind Definitions
using System,;

using Microsoft. OBA.MetadataUTForms.Interfaces;

namespace Microsoft. OBA.OutlookExt.Interfaces
35
public interface IWindowCodeBehind
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get; 1 /// <sunmlary> 10 /I1/ The synchroni zati on
status of the bound item [/// </sunmary>

Synchroni zati onSt at us Synchroni zati onStatus { get;

15 } // <summary> The busi ness, status of the bound
item /h' </ summary> 20 strihg Busi nessStatus get;
} 25 /// <summary> The busi ness description of the
bound {tem |!/ </summary> string Busi nessDescription

{ 30 get; umery> /// Qutlook item being
wr apped. 77}}//75)@1 <a/r%urrmary> obj ect Qutlookltem { get;

/// This method is called an Inspector window is opened and associated
code behind assembly has been specified in metadata

/1l </summary>
[/ <param name="window">The IWindow being intialized</param>

void Onlnit(IWindow window, IServiceProvider serviceProvider);

//l <summary>
/// This method is called when a custom solution control is selected
/Il </summary>

/// <param name="name">The name of the solution control defined in
the SolutionControls XML</param>

/Il <param name="param">The param defined in the SolutionControls
XML</param>

void OnSelectControl(string name, string param);

/1l <summary>

/// This method is called when the user clicks on a different Outlook
tab in the Inspector window

//l </[summary>

//l <param name="index">The zero-based order of the tab being
selected</param>

/Il <param name="name">The name of the tab as specified in the
XAML page</param>

/1] <param name="caption">The caption of the tab as specified in the
XAML page(as Text)</param>

void OnSelectTab(int index, string name, string caption);

/Il <summary>

/// This method is called when a new XAML engine wrapper is created
for this window

/1l </[summary>
/Il <param name="xamlPage">The IXamlPage being created</param>

void OnNewPage(IXamlPage xamlIPage);
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S} <sunmmary> The Entryld of the wapped Qutl ook
item </summary> 10 string Entryld { get; } 15
<sunmary> The MessageCd ass of the wapped Qutl ook
item </sunmary> string MessageC ass { 20 get; }
<sunmmary> The LastModified t stanp of the w apped
Qutl ook item 25 </summary> Dat eTi me Last Modified {
gBEkample IBOundUtomed ofinitidie mapped properties as XM

sltlsrirllgngysterri/summry> string Xm Data 78 get;

using System.Xml;

using System.ComponentModel;

namespace Microsoft.OBA.OutlookExt.Interfaces
{
/1] <summary>
/// Arguments for PropertyErrorEvent
/] </summary>
public sealed class PropertyErrorEventArgs : EventArgs
{
private bool isXpathError;
private string propertyName;
private PropertyType type;
private string propertyValue;

private string xPath;

public PropertyErrorEventArgs(bool isXpathError, string
propertyName, PropertyType type, object propertyValue, string xPath)

{
this.isXpathError = isXpathError;
this.propertyName = propertyName;
if (propertyValue != null)
this.propertyValue = propertyValue.ToString();
else
this.propertyValue = string. Empty;
this.type = type;
this.xPath = xPath;
}
public bool IsXpathError
{

get
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set; } 5 <summary> The mapped properties as
encrypted XML string. H </sunmary> string BoundDat a

10 { get; } <summary> 15 |1l Builds and returns the
mapped properties as leDocun? t; 11/ the XM. is kept
synchroni zed with Qutl ook fields. / </summary>

<ret urns>Mapped properties.</returns> Xnl Doeunent

Get Xm Doeunent o; {20 <sununary> Returns the val ue of
mapped property by nane. .</S ry> <param

nanme="pr opNanc" >Pr operr%?‘ixmﬁ%é}’eaﬁ? paran> 25 |11
<retunms>Propcrty}val ue. </retuns> obj ect

Get Pr opertygst ring nane); <summary> Changes the val ue
of mapped pfoperty by name. 30 </summary> <param
name="nane" >Property nane. </ paran> (U <param
name="val ue">Property val ue. </ paranr void

Set Pr opert y?‘&l‘fcisﬁ@%%ﬁﬁ?m@ﬁﬂ%t val ue);

{
get
{
return propertyName;
}
}

public string PropertyValue

{
get
{
return propertyValue;
}
}
public string XPath
{
get
{
return xPath;
}
}
public PropertyType Type
{
get
{

return type;
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79 <summary> //1 Raised when the value of a property
changes. /// </sunmary> event
Propert yChangedEvent Handl er PropertyChanged; 5 /t'
<summary> / N Rai sed when an ,é{or happens whil e
assigning values to properti®es. </summary> 10 event
Event Handl er <Pr opert yErr or Event Args> PropertyError
<summary> Val i dat es the XM. contai ni ng nmapped
properties against the XM. schema from
Boundl t enDef i niti On. 15 </summary> void Validate();
<summay y> Validates the nmapped properties and saves
the Qutlook item 20 /// </summary> void Save();
<sunmary> Synchroni zes the val ues of napped
propertjigsphelween 25 the XM docunent and Qutl ook
fields (UserProperties). H Recreates missing Qutlook
fiel ds///aWr&}D@&hlébak ytemDpregides acose/te mappedprdpediesi t em
cal | ry> void
Prono?g ?86@ ﬁég%Txaﬁgéﬁgsurnnary>

/l] </summary>

public interface IBoundItem : IDisposable

{

//l <summary>
/Il The ID of the bound item; null if the item is not bound.

/Il </summary>

string BoundItemId
{

get;
}

/] <summary>
/// The ID of the bound item, defined by the LOB system.

/// Might be null; is unique only when used together with
BoundItemType.

/1] </summary>
string Correlationld
{

get;

//l <summary>

//l Type of the wrapped item, equivalent to the name of
//] BoundltemDefinition. Null if the item is not bound.
//l </summary>

string BoundItemType

{
get;
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Renoves all custom Qutl ook fields (UserProperties)

/11 according to BoundltenDefinition. H </sunmary> 80
voi d RenovePropertiesQ <summary> Converts the

Qutl ook iteminto a bound ite% 5 </ summary> void

Bindl ten(string definition); "<summary> Converts the
Qutl ook iteminto a bound item 10 </sunmary> void

Bi ndl t em( BolUhtdunen®@ePi nition definition); ///
<suunmary> n the item 15 /((

</ summar y> \%;Jlﬁ&e %ﬁf ltﬁod} qcﬁmﬁ%nﬁm}g'} 20 Exanpl e

| Boundl t enWha/gemnﬁgbl nitions using System using

System Col | ect Gener usl stern. Text 25
nanmespace MEF ?W@‘?} Irtlg& f aces

public integface | Boundl temvanager { | Boundl tem
Creat eBoundl ten(stri ng boundl tenType); 30 TBoundltem
Cr eat eBound! t em( B¥undl t enDef i niti on definition);

}

//l <summary>
/// The synchronization status of the bound item.
/1l </summary>

SynchronizationStatus SynchronizationStatus

{
get;
}
/1] <summary>

/// The business status of the bound item.
/Il </summary>
string BusinessStatus
{
get;

/Il <summary>
/// The business description of the bound item.
/1] </summary>
string BusinessDescription
{
get;

/Il <summary>

/// Outlook item being wrapped.
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| Boundl t em Get Boundl t en{obj ect item; |Boundltem
Cet Boundl ten(string boundltem d); |Boundltern

Get Boundl tem(string boundltemlype, string 35
correlationld); 81 | Boundl te?%

Get Boundl t en{Boundi terDefinition definition, string
correlationld); } } 5 Exanple CodeBehi ndDefintions
usi ng Syst efff </swhmgrySyst em X . Seri al i zation; 10

nanespace . Qut | ookExt.interfaces ({
[Serializab %i@?ﬁt{%}@

[ Xm TypeAtt i bute(AnonynousType = true)]
[ Xi nl Root Attri bute( Namespace = 15
"http://schenmas. i'cr osof t . com OBA/ 2005/ CodeBehi ndDef i n
inition", IsNullable = false)] public partial class
CodeBehi ndDefinition private string

assernbl yNaneFi el d; 20 private string typeNaneFi el d;
[XntlAttri byt ediihipyted public string Assenbl yName

{ 25 get { return'this.assenbl yNaneFi el d;
/// The Entryld of the wrapped Outlook item.

/Il </summary>
string Entryld

{
get;

//l <summary>
/Il The MessageClass of the wrapped Outlook item.
/1] </summary>

string MessageClass

{
get;

/// <summary>
/// The LastModified timestamp of the wrapped Outlook item.

/// </summary>

DateTime LastModified
{

get;
}

//l <summary>
/// The mapped properties as XML string.
/Il </summary>

string XmlData
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} set 30 { this.assenblyNaneFieid = value; } } 35
[ XM AttributeAttributeO] 82 public string TypeNane {
get { 5 return this.typeNaneFi eId } set {
this.typeNanmeFi el d = val ue; ﬁ) 15 Exanpl e
Boundl temDefinition using System u3| ng

System Col | ections; using System Coll ections.
CGeneric; us$ing System Di agnosties; 20 using

System Xm ; usi ng Syst em Xm . Schema usi ng

System Xm . Seri a ‘?Zatl on;

/Il <summary>
/// The mapped properties as encrypted XML string.

/] </summary>

string BoundData
{

get;
}

/// <summary>

/// Builds and returns the mapped properties as XmlDocument;
/Il the XML is kept synchronized with Outlook fields.

/Il </summary>

/Il <returns>Mapped properties.</returns>

XmlDocument GetXmlDocument();

/// <summary>

//] Returns the value of mapped property by name.

/1l </summary>

//l <param name="propName">Property name</param>
/Il <returns>Property value.</returns>

object GetProperty(string name);

[l <summary>

/// Changes the value of mapped property by name.
//] </summary>

/] <param name="name">Property name.</param>
/// <param name="value">Property value.</param>

void SetProperty(string name, object value);
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usi ng System Text. Regul ar Expressi ons; 25 namespace

M crosoft. OBA Qutl ookExt.Interfaces { [Serializabl e]

[ Xm Type(AnonynmousType = true)] [ Xn] Root (Nanespace =
30

" http I I sehemas. m cr osoft. con?9(]3AJ2005/ Boundl t enDef zni
tion", IsNullable = false)] public sealed class
Boundl teere/Mﬂhtrinmny% private Qutl ookl tenDefinition
out | ookFi el

S Priv hropi zat i finition
synchroni z&d /i%zﬁﬁde"i’ ntg%gﬁb? ?t\[;aa?ré)p'ﬁ?g’b(ﬁlﬁa&ﬁ?(:)perti es
properti esFHy/el/dim@ary>pri vat e Event Behavi or Col | ceti on
event Behavi or sFj el d; [Non private
Xm El ement %R 3&1@?8%4 &%‘Pé\% EOPSTY s hageed;
nanmeFi el d; 5 [NonSerl alized] private

X Narrespacel\/hnager nanmespaceManager; // Regul ar
expression Klsrsuparasyng XML Namespaces. // The forni at

is: 10 prefj

pref | x=anaridegana e tegor Bifch ThBERRARE claes o
nar neSpaceRégiExpargesi on = public

Boundl t er Derr/fge ition 15 { outI ookField = new

Qut | ookl te no; synchronizationField = new
Synchr oni z agviepnBeditMiaridl @RPropeRyRpaEy bt dlrise! Rloperty@itor;
MappedProperti esO event Behavi orsField = new

Eveni Behavi or Col | ecti onQ,

//l <summary>

/// Validates the XML containing mapped properties against
/l/ the XML schema from BoundItemDefinition.

//l </summary>

void Validate();

/Il <summary>

/1] Validates the mapped properties and saves the Outlook item.
/Il </[summary>

void Save();

//] <summary>

/Il Synchronizes the values of mapped properties between
// the XML document and Outlook fields (UserProperties).
//l Recreates missing Outlook fields as necessary.

/// Does not save the OQutlook item; call Save explicitly.

/] </summary>

void PromoteProperties();

//l <summary>
/// Removes all custom Outlook fields (UserProperties)
/// according to BoundItemDefinition.

/11 </summary>
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20 nanespaceManager = null; } public
Qutl ookl tenDefinition Qutlook { 25 get { return
this.outlookField; } set 30 { this.outlookField =
value; } } 35 public SynchrgnizationDefinition
Synchroni zation 84 { get { Tteturn
this.synchroni zationField; 5 } set
t bi s. synchroni RamowelFopdrtiest);val ue; } 10 } [ X Array]
[ Xm Arrayl tenm( " Event Behavior", IsNullable = fal se)]
publ i c Event Behavi or Col | ccti on Event Behaviors 15 {

/l] <summary>

/// Converts the Outlook item into a bound item.
/Il </summary>

void BindItem(string definition);

/// <summary>
/Il Converts the Outlook item into a bound item.
/Il </summary>

void BindItem(BoundltemDefinition definition);

/Il <summary>

/// Unbinds the Outlook item.
/Il </summary>

void UnbindItem();

Example IBoundltemManager Definitions

using System,;
using System.Collections.Generic;

using System.Text;

namespace Microsoft. OBA.OutlookExt.Interfaces

{
public interface IBoundItemManager

{
IBoundltem CreateBoundItem(string boundItemType);

[Boundltem CreateBoundItem(BoundltemDefinition definition);

IBoundItem GetBoundItem(object item);
IBoundItem GetBoundItem(string boundItemId);

IBoundItem GetBoundltem(string boundItemType, string
correlationld);
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get { return this.eventBehaviorsField; } 20}

[ XM Array] [Xrnl Arraylten("Property", IsNullable =
false)] public MappedProperties Properties 25 { get

{ return this.propertiesFi el d'l } 30} [Xnmlgnore]

publ i ¢ Xm NanmespaceManager xrit NanmespaceManager { 85

get { return nanmespaceManager; } 5} [Xm |l gnore]

publ i ¢ Xml SBvendiBah GéBGndEemGdunditemDefifitigetdefifition, string

correlationld);

}

Example CodeBehindDefintions

using System;

using System.Xml.Serialization;

namespace Microsoft. OBA.OutlookExt.Interfaces

{
[SerializableAttribute()]

[XmlITypeAttribute(AnonymousType = true)]

[XmlRootAttribute(Namespace =
"http://schemas.microsoft.com/OBA/2005/CodeBehindDefininition", IsNullable =
false)]

public partial class CodeBehindDefinition
{

private string assemblyNameField;

private string typeNameField;

[XmlAttributeAttribute()]
public string AssemblyName

{
get

{

return this.assemblyNameField;

this.assemblyNameField = value;

[XmlAttributeAttribute()]
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return new Xm SchemaSet O, } } 15 public Xm El enent
Xm Tenplate { get { 20 return this.xm Tenpl at eFi el d;
} set Exception exception = null; 25 try {

Xm Document xm doc = new Xm DocunentQ, string uri
String. Enpty; string prefix =<String. Ernpty; 30 if
(value = null)

xm doc. AppendbGhistrohgXiyipddemb npor t Node(val ue, true));
nanmespaceMapager = new

Xm NanmespaceManager (xm doc. NaneTabl e); uri =

xm doc. Docunent Elegnment . N anespaceU Rl; 5 prefix =
xm doe. Docunr ent El enent . Get Pref i xOFf Nanespace(uri);
nanespacel\/anager{ AddNanespace(prefix, uri);

return this.typeNameField;
}
set
{
this.typeNameField = value;
3

Example BoundItemDefinition

using System;

using System.Collections;

using System.Collections.Generic;

using System.Diagnostics;

using System.Xml;

using System.Xml.Schema;

using System.Xml.Serialization;

using System.Text.RegularExpressions;

namespace Microsoft. OBA.OutlookExt.Interfaces

{

[Serializable]

[XmlType(AnonymousType = true)]

[XmIRoot(Namespace =

"http://schemas.microsoft.com/OBA/2005/BoundItemDefinition", IsNullable = false)]

public sealed class BoundItemDefinition

{

private OutlookItemDefinition outlookField;
private SynchronizationDefinition synchronizationField;
private MappedProperties propertiesField;

86
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this.xm Tenpl ateField = 10 xrnl doc. Docunent El enent ;
Add nanespaces from Xml elenents on the properties
foreach (MappedProperty mappedProperty in Properties)
15 { string nanespaces = 83
mappedProperty. Xm . Nanespaces;
Par seXm Nanmespaees( namespaces, nanmespaceManager); 20
} } Catch ppes¢ EventBslwepr{ohertionsyenBelutvigelnieldal

exceptions cf gunent Exception ex) { [//
Cat ches Argéérr%n(r‘?t%klg]:;%e ception and

Ar gunent Qut phi Ran etk kapht omlTengdateikickpt i on = ex; 30 }
catch (I nvalidOperati onException ex) r i exception =
ex; r 9 BSPQQ%WP&IBPW%F@enceExcepH on ex) {
except i on =[MxiSerialized]

private XmINamespaceManager namespaceManager;

// Regular expression for parsing XML Namespaces.

// The format is:
prefix=namespace'[;prefix="namespace'[ ;prefix="namespace’[...]]]

private const string nameSpaceRegExpression =

=N

public BoundItemDefinition()

{
outlookField = new OutlookItemDefinition();
synchronizationField = new SynchronizationDefinition();
propertiesField = new MappedProperties();
eventBehaviorsField = new EventBehaviorCollection();
namespaceManager = null;

}

public OutlookItemDefinition Outlook

{
get

{

return this.outlookField;

this.outlookField = value;

public SynchronizationDefinition Synchronization
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} 87 if (exception != null) { Debug.Assert(false,
excep' tion. ToStringQ; this.xm TenplateField = null;

5 namespaceManager = null; } } 10 [ Xml Attri bute]
public string Nane r t get 15 return
this.nameField: } set { thiSinameField = value: 20
} } public static void ParseXm Narnespaces(string
nanespaces, { Xnl Nar nespaceManager namespaceManager) 25
{ Debug. Assert(n fespaceManager ! = null); if (!
string.lsNull OrEg‘pty(narrespaces)) { 30 UCreate a new
Regex object and{define the regqul ar

return this.synchronizationField;

¥
set
{
this.synchronizationField = value;
}
}
[XmlArray]

[XmlArrayltem("EventBehavior", IsNullable = false)]

public EventBehaviorCollection EventBehaviors

{
get
{
return this.eventBehaviorsField;
}
}
[XmlArray]

[XmlArrayltem("Property", IsNullable = false)]
public MappedProperties Properties

{
get
{
return this.propertiesField;
}
}
[XmlIgnore]

public XmINamespaceManager XmINamespaceManager
{
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expression, string regexl nput nanespaces; Regex regex
= new Regex(naneSpaceRegExpression); 35 // Find all
mat ches in the input string. 88 MatchCollection

mat chCol | ection = regex. Mat c%gs(regexi nput) ;

Debug. Assert (mat ehCol | ection. Gount > 0); 5 Loop
through the match collection to retrieve all matches
for (int i = 0; get< matchCol |l ection. Count; i++) { 10
string prefixAndUri Str =

mat chCol | ection[ '] . Val ue. Substsing(l); string[]

preli xAndUri = prefi ohnddamSipac@dhhdder;=" ) ; 15 string
prefix = prefixAndUriQ]; string uri =

prefi xAndUri Str. Substring(prefrx.Length + 1); uri =
uri.Trim("\1); 20 if (namespaeeManager != null)
nanmespaceManager . AddNanespace(prefrx, uri); } } 25}
} [Serializable] [Xm Type(AnonynousType = true)]

[Xmllgnore]
public XmlSchemaSet XmlSchemaSet

{
get

{

return new XmlSchemaSet();

public XmlElement XmlTemplate

{
get
{
return this.xmlTemplateField;
}
set
{
Exception exception = null;
try
{

XmlDocument xmldoc = new XmlDocument();

string uri = String. Empty;
string prefix = String. Empty;

if (value !=null)

{

xmldoc. AppendChild(xmldoc.ImportNode(value, true));
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30 public class MappedProperties :

| Enuner abl e<MappedProperty> { private

SortedLi st<string, MappedProperty> properti es;
private SortedList<string, MppedProperty> properti
esB yO utl ookN ane; 35 public MappedProperties() 89
{ properties = new SortedList<string,
MappedProperty>0, properti esByGundspaieNtanege: ey
SEntINdinestacgY pnaggr(xmMdup ot Tapkedit y>O, 5 } public
MappedProperty this[int index] mizget 10 { required

for serialjzati retu

ol EEmeRHES st R 15 punii ¢
MappedProperty this[string nameprefif=get { 20 return
PLARRE D ReRAMment GetPrefixOfNamespace(uri);

namespaceManager. AddNamespace(prefix, uri);

this.xmlTemplateField =
xmldoc.DocumentElement;

// Add namespaces from Xml elements

on the properties

foreach (MappedProperty
mappedProperty in Properties)

string namespaces =
mappedProperty. Xml.Namespaces;

ParseXmlNamespaces(namespaces, namespaceManager);

}

}

// Catch specific exceptions instead of general
exceptions

catch (ArgumentException ex)

{

// Catches ArgumentNullException and
ArgumentOutOfRangeException also

exception = ex;

}
catch (InvalidOperationException ex)
{
exception = ex;
}
catch (NullReferenceException ex)
{

exception = ex;
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public void Add(MappedProperty property) 25 { if
(propertiesByQut| ookNane. Con( ai nsKey( property. Qutl ook.
Nam e)) throw new Argunent Excepti on("property",
property. Qutl ook. Nane); 30 8

properties. Add( property. Nane, Z)r operty); // build the
map outl ook name to property here propertiesB

yQut | ookNane. Add( pr op#i(excepuer GokulMane, property); 35
} 90 public I\/appedPr?perty Get ByQut | ookNane(string
nanme) { return propertiesByQutl ookNane[nane]; } 5
publi c boot TryToGet ByCQut | Debkidanedesthisagxoeption. Tstring());
MappedProperty copy) { retyrn R

properti esByQuti ookName. Tr M%%@éﬁ%ﬁ%@fi il 10
copy); } public bool Contgimskexhsdtabfid-pame) { 15
return properties. Contai nskey(nane); ~} public bool
Cont ai nsQut | ookName(string nane) {

3
}
[XmlAttribute]
public string Name
{
get
{
return this.nameField;
}
set
{
this.nameField = value;
}
}

public static void ParseXmINamespaces(string namespaces,
XmlNamespaceManager namespaceManager)

{

Debug.Assert(namespaceManager != null);

if (Istring. IsNullOrEmpty(namespaces))
{

// Create a new Regex object and define the regular
expression.

string regexInput = ";" + namespaces;

Regex regex = new Regex(nameSpaceRegExpression);

// Find all matches in the input string.
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20 return propertiesByQutl ookNane. Cont ai nsKey( namne) ;

} #region | Enuner abl e<MappedPr operty> Menbers 25

publ i ¢ ( Enuner at or <MappedProperty> Get Enuneratoro {
return properties. Values. GetEpuneratorQ, } 30
#endregi on #region | Enunerablie Menbers | Enunerat or

| Enuner abl e. Get Enunerator() 35 { 91 return
properties. Val ues. Get MatshhelledtonatchCatlepideregi on 5 }

[ Sgex. Matchak(regdexInpXiy] Type( AnonynousType = true)] public
cl ass Event Behavi or Col | ection :

| Enuner abl e<Event Behavior> 10 { private

Sor t edLi st <Event BehavDetubyAsertfvaci@akano0Caunt > 0);
event behavi ors; public Event Behavi or Col | ecti onO 15 {
event behavi ors = new Sort edLi st <Event Behavi or Type,

Event Behavi or>Q } 2071 RYblirGudriBbhBEMA1CE i dnltb $étHiBYe all
i pdexds |

for (int 1 = 0; 1 < matchCollection.Count; i++)

{

string prefix AndUriStr =
matchCollection[i]. Value.Substring(1);

string[] prefixAndUri =
prefix AndUriStr.Split('=");

string prefix = prefix AndUri[0];

string uri =
prefix AndUriStr.Substring(prefix.Length + 1);

uri = uri. Trim("\");

if (namespaceManager != null)

namespaceManager. AddNamespace(prefix, uri);

}

[Serializable]
[XmIType(AnonymousType = true)]
public class MappedProperties : IEnumerable<MappedProperty>
{
private SortedList<string, MappedProperty> properties;

private SortedList<string, MappedProperty>
propertiesByOutlookName;

public MappedProperties()
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get { required for XM serialization 25 return

event behavi ors. Val ues[index]; } } public

Event Behavi or this [ Event Behavi or Type type] 30 { get
{ try { 35 return eventbehavagrs [type]; 92 } catch
(System Col | ecti ons. Ceneri eyNot FoundException) {
5 returnnull; } } } 10 public void

Add( Event Belavi or event Behavi or)

event behavi or s t | "
15 #region | En uﬁl%ggl?{ gg I\/El%ap%)ﬁ% EiLl-éﬁ%ﬁgn EFQ?}%%B@’
| Enur ner at or <Ev epﬁoBaimas/Ey(DmloﬁkNEman‘—mem Borfgd Lit<stengir n
eveppaFheprgr-g); Val ues. Get EnuneratorQ 20 }

}

public MappedProperty this[int index]

{
get
{
// required for XML serialization
return properties. Values[index];
}
}

public MappedProperty this[string name]

{
get
{
return properties[name];
}
h

public void Add(MappedProperty property)
{
if
(propertiesByOutlookName.ContainsKey(property.Outlook.Name))

throw new ArgumentException("property",
property.Outlook.Name);

properties. Add(property.Name, property);

// build the map outlook name to property here

propertiesByOutlookName.Add(property.Outlook.Name,
property);



#endregi on #region | Enunerabl e Menbers 25
(Enunerator | Ei unerabl e. Get EnuneratorO r t return
event behavi ors. Val ues. Get Enuneratoro; } 30 #endregion
} [Serializable] 35 [Xm Type& onynousType = true)]
93 public sealed class QutloOklterDefinition {
private string defaultFol derFi el d; rivate strin
messageC asp®ilis| MappeBP{ogeity ﬁetBbeuterNpmbqsrrmgsnam g

Def aul t Fol dir { get 10 { return

this.defaul tFolderField; } set { 15

t hi s. def aul t Fol dettirh @kapertiegBlyOatlookName[name];

¥
5
public bool TryToGetByOutlookName(string name, out
MappedProperty copy)
{
return propertiesByOutlookName. TryGetValue(name, out
10 copy);
¥
public bool ContainsKey(string name)
{
15 return properties.ContainsKey(name);
}
public bool ContainsOutlookName(string name)
{
20 return propertiesByOutlookName.ContainsKey(name);
}
#region IEnumerable<MappedProperty> Members
25 public IEnumerator<MappedProperty> GetEnumerator()
{
return properties.Values.GetEnumerator();
}
30 #endregion

#region IEnumerable Members

IEnumerator [Enumerable.GetEnumerator()
35 {
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} } [ XmAttribute] 20 public string Messaged ass {
get { return this.nessageC assField; 25} set {
thi s. messageC assField = value; } 30} }
[Serializable] [Xm Type(AnoanusType = true)] 94
public seal ed class Synchroni zationDefinition {
private Synchroni zati onBehavi or

synchr oni zat i onBesftamipoeritedsd/ alugsrGaBrumeraior g

past Onl yFi el}d; 5 public Synchroni zati onBehavi or
Behavior {’get { to return

t hi s. synehroni zati onBchavi orField; }

#endregion

[Serializable]
[XmlType(AnonymousType = true)]
public class EventBehaviorCollection : I[Enumerable<EventBehavior>

{

private SortedList<EventBehaviorType, EventBehavior>
eventbehaviors;

public EventBehaviorCollection()
{

eventbehaviors = new SortedList<EventBehaviorType,
EventBehavior>();

}

public EventBehavior this[int index]

{
get
{
// required for XML serialization
return eventbehaviors.Values[index];
}
¥

public EventBehavior this[EventBehaviorType type]
{

get

{
try

return eventbehaviors[type];
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set s 1 this.synchronizationBehaviorField = val ue;
15} } public string PastOnly { 20 get { return
this.pastOnlyField; } set 25 { this.pastOnlyField

value; } } } 30 [Serializab

]
[ XM Type( AnonynousType = trueéf public enum

Synchroni zati onBehavior { 95 Al ways,

Never, } 5 }

catch
(System.Collections.Generic.KeyNotFoundException)

{

return null;
¥
}
}

Past Onl vy,

public void Add(EventBehavior eventBehavior)

{

eventbehaviors.Add(eventBehavior. Type, eventBehavior);

#region [Enumerable<MappedProperty> Members

public IEnumerator<EventBehavior> GetEnumerator()

{

return eventbehaviors.Values.GetEnumerator();
}
#endregion

#region IEnumerable Members

IEnumerator IEnumerable.GetEnumerator()

{
return eventbehaviors.Values.GetEnumerator();
}
#endregion
}
[Serializable]

[XmIType(AnonymousType = true)]
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[Serializable] [Xm Type(AnonyrnousType = true)]
public seal ed. class EventBehavior { 10 private

Event Behavi or Type type; private bool enabl ed; private
string pronpt; public string Pronpt 15 { get {
return pronpt; } set { pron‘g?3: value; } } 20

[ XM Attribute] public EventBehaviorType Type { get {
r et ur npubyipepalgd clastOytldokfremDafinigion} 25 }

[ Xm Attribute] public boot Enabled { 30 get { return
enabled; } set { enabled = value; } } } 96

[ Seri al i zabh@]atd sthd e imoaerFRUs Type = true)] public

seal ed cl ass. Ma dPr opert
privatepsr%gng megsageéllassField;

[XmlAttribute]
public string DefaultFolder
{
get
{
return this.defaultFolderField;
¥
set
{
this.defaultFolderField = value;
}
}
[XmlAttribute]
public string MessageClass
{
get
{
return this.messageClassField,;
¥
set
{
this.messageClassField = value;
}
}
}
[Serializable]

[XmlType(AnonymousType = true)]
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{ 5 private Mppi ngBehavi or mappi ngBehavi or Fi el d;
private Qutl ookProperty outl ookPropertyField; private
Mappi ngDefi ni ti on mappi ngDefinitionField; private
string naneField; private Pr gEEAertyType typeField; 10
<sunmary> Returns true if t Qut | ook Field should be
used to read the property value instead of the XM.
[1] </ sunieaealed d5ss[ ¥mchignuegdnDefinifidoc bool
IsQJtI?okProperty { get { 20 Debug. Assert(CQutl ook !=
null);" Debug.Assert(Xm != null); swtch (Behavior)
{ b25 case Mﬁm&i Sgiatvaviadon I&Halvfm@Kﬁ(dhybnllzatlf()nBehav;o)rFIeld;
Debug. Assert Strl n Enpt y( Qut | ook. Nane
Debug. Asscrﬁrg g?ﬁtanNﬁlﬁ1 return true; 30 case
Mappi ngBehavi or . QJt| ookToXm : case

Mappi ngBehavi or . ReadOnl yQut | ookToXm : 35

Debug. AsscriyblistSynelyonizaianBetranpBsheaior| ook. Name) ) :

{
get
{
return this.synchronizationBehaviorField;
}
set
{
this.synchronizationBehaviorField = value;
}
}
public string PastOnly
{
get
{
return this.pastOnlyField;
}
set
{
this.pastOnlyField = value;
}
}
}
[Serializable]

[XmIType(AnonymousType = true)]
public enum SynchronizationBehavior

{
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97 Debug. Assert(Xm . XPath !'=null); return true; case

5 Mappi hgBehavi or. ReadOnl yXm ToQut | ook: case

Mappi ngBehavi or. Xml ToQut | ook: Debug. Assert(! String.
[ sNul | Or Enpt y(Qut | ook. Nane) ) ;.. Debug. Assert ( Xni. XPat h

null); 10 return false; case gﬁappi . ngBehavi or. Xm Onl y:
Debug. Assert (String. I sNul | O Enpty(Qutlook.Narne)); 15
Debug. AsserAlwayk, XPath null); return false; default:

Debug. Asser %g@l se); 20 return false; } } } 25
publ i c I\/lalppliS Jf¥havi or Behavior { get { return

this. mappi ng8epaviorField; 30 } set ({
this. rr}appi ngBehavi orField = val ue; }

[Serializable]
[XmIType(AnonymousType = true)]
public sealed class EventBehavior
{
private EventBehaviorType type;
private bool enabled,;

private string prompt;

public string Prompt

{
get { return prompt; }

set { prompt = value; }

}
[XmlAttribute]
public EventBehaviorType Type
{
get { return type; }
set { type = value; }
}
[XmlAttribute]
public bool Enabled
{
get { return enabled; }
set { enabled = value; }
}
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35} 98 [Xm .Attribute] public string Nane r r get
5{ return this.narneField; } set { 10
this.nameField = value; } [Xm Attribute] public
PropertyType Type 15 { get é return this.typeField;
} 20 set this.typeFi eId = val % 25 public

Qut | ookProperty Qutlook { a
[Serializable]

[XmIType(AnonymousType = true)]

public sealed class MappedProperty

{
private MappingBehavior mappingBehaviorField;
private OutlookProperty outlookPropertyField,;
private MappingDefinition mappingDefinitionField;
private string nameField,;

private PropertyType typeField;

//l <summary>
/// Returns true if the Outlook field should be used
//1 to read the property value instead of the XML.
/] </summary>
[XmlIgnore]
public bool IsOutlookProperty
{
get
{
Debug.Assert(Outlook != null);
Debug.Assert(Xml != null);

switch (Behavior)

{
case MappingBehavior.OutlookOnly:

Debug.Assert(!String. IsNullOrEmpty(Outlook.Name));
Debug. Assert(Xml.XPath == null);

return true;

case MappingBehavior.OutlookToXml:

case
MappingBehavior.ReadOnlyOutlookToXml:

Debug.Assert(!String. IsNullOrEmpty(Outlook.Name));
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get r t 30 return this.outl ookPropertyField;

{ this.outl ookPropertyField = value; 99 }
Mappi ngDefinition Xm 5 It get { return
t hi s. mappi ngDefi ni ti onFi el d; 10 set {
mappi ng Definition Field:va?ue; } 151} }
[Serializable] [Xm Type(AnonynousType = tr

public seal ed class CQutl ookPr opeetiug. AfsepmbXBatht!¥ nnk)

out | ookPr opert yNaneFi cl d; return true;

case
MappingBehavior.ReadOnlyXmlIToOutlook:

} set
} public
this.
ue)] 20

case MappingBehavior.Xm1ToOutlook:

Debug.Assert(!String. IsNullOrEmpty(Outlook.Name));

1

Debug.Assert(Xml. XPath != null);

return false;

case MappingBehavior.XmlOnly:

Debug. Assert(String. IsNullOrEmpty(Outlook.Name));

Debug.Assert(Xml.XPath != null);

return false;

default:

Debug.Assert(false);

return false;

public MappingBehavior Behavior

{
get

{

return this.mappingBehaviorField;

this.mappingBehaviorField = value;
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[ Xm Attribute] 25 public string Nane { get { return
this.out'l ookPropertyNaneField; 30 } set {

this.outl ookPropertyNaneField = value; t d 100 } }
[Serializable] 5 [Xnl Type(ggéy ynmousType = true)]
public seal ed class Mappi ng nition { private
string xPathField; private string nanmespaceskFi el d;

10 [ Xm At t rjiontAdfribuypgdbl ic string XPath { get 15 {

return this, Patpnﬁ{gelllgrﬁe }

public's
{
get
{
return this.nameField;
}
set
{
this.nameField = value;
}
}
[XmlAttribute]
public PropertyType Type
{
get
{
return this.typeField;
}
set
{
this.typeField = value;
}
}

public OutlookProperty Outlook

{
get

{
return this.outlookPropertyField;

set

this.outlookPropertyField = value;
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set { 20 this.xPathField = value; } [Xm Attribute]
25 public string Nanespaces { get r t return

t hi s. namespacesField; } 30 set {

t hi s. nanmespacesField = value;,,} 101 J } 5
[Serializable] [Xm Type(AnonynousType = true)]
publ i c enum Mappi ngBehavi or Xrnl Only, 10

Xm ToQut | ook, ReadOnl yXrnl ToQut | ook, Qutl ookOnly,
CutlookToXn;, ReadOnl yQut| ookToXm 1,

public MappingDefinition Xml

{
get
{
return this.mappingDefinitionField;
}
set
{
this.mappingDefinitionField = value;
3
}
}
[Serializable]

[XmlType(AnonymousType = true)]
public sealed class OutlookProperty
{

private string outlookPropertyNameField;

[XmlAttribute]

public string Name

{
get

{
return this.outlookPropertyNameField;

this.outlookPropertyNameField = value;
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15 } [Serializable] [Xm Type(AnonynousType = true)]

publ i c enum Event Behavi or Type 20 Del ete, MoveToPst,

Save, copy. 25 } [Serializable]

[ Xm Type( Anonyi nousType = triS&] public enum

PropertyType 30 { Integer = 1’Y DateTinme 2, Deciml =

3, Boolean = 4, 103 Appendix IV Exanpl e Mt adata

Schema for Pefining a U Form <?xm version="1.0"

encodi hg="utf-8" ?> 5

<xS:schemat ar get Nanespace="ur n- Mendoci no/ j ans" el em

ent FornDefaul t =" qualified" xmns: |

am ="urn- Mendocino j am "

xmi ns: RX§EAIKEPIS] / / wav. w3, or g/ 2001 / XM_Sehema" > 10

<XS: cqym%ﬁ%mog T IGRBL Ry pe” > <xs:attributeG oup
am :

ref=" [ ntrol TypeAttri but'es” |>
</ xs: ciowpik esatghelass MappingDefinition
{

private string xPathField,;

private string namespacesField;

[XmlAttribute]
public string XPath
{
get
{
return this.xPathField;
}
set
{
this.xPathField = value;
}
}
[XmlAttribute]
public string Namespaces
{
get
{
return this.namespacesField;
1
set
{

this.namespacesField = value;
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<xs: conpl exType nane="Parent Control Type"> 15

<xs: conpl exCont ent > <xs: extensi on base="]

am : Control Type"> <xs:sequence> <xs: el enent
ref="jatnl:Control" niancuri

maxQCecur s="unbounded" /> 20 p%s:sequence>

</ xs: extensi on> </ xs: conpl exCont ent >

</ xs: conpl exType> 25 <xs: coi npl exType
nanme="PageType"> <xs: conpl exCont ent > <xs: extensi on
base="j aml : Parent Control Type"> <xs:sequence>
<xs:elpnment ref=-"jan :DataSource" 30 m nCccurs="0"
maxQccur s="unbounded" /> </ xs:sequence> <!-- Events
--> <xs:attributenane="Load" type="xs:string” 35
use=" offeigable]/ > <! -- Code Behi nd Assenbly -->
<xs:attribute nane "Assenbl y" type="xs:string"
use—"oB@Pﬂbﬁﬁﬁ“ﬁﬂwmﬁ§ﬂéP?rﬂbﬁ%b nanme="TypeNane"
type= ptional" |> </xs:extension>
</ xs: %&%%%tehhﬂ%ﬁqﬁ%%% gs conpl exType> 45

<xs: cotmpl exType nane="Dat aSour ceType" >

XmlOnly,
XmlToOutlook,
ReadOnlyXmlToOutlook,
OutlookOnly,
OutlookToXml,
ReadOnlyOutlookToXml,

[Serializable]
[XmIType(AnonymousType = true)]

public enum EventBehaviorType

{
Delete,
MoveToPst,
Save,
Copy,
i
[Serializable]
[XmIType(AnonymousType = true)]
public enum PropertyType
{
Integer =1,
DateTime = 2,
Decimal =

Boolean = 4,
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<xs:attribute nane="Nanme" type="xs: string"
Use="required" /> <!-- Data source Assenbly -->
<xs:attribute nane="Assenbl y" type="xs:string"
use="optional" 1> 104 <xs: attrﬁi but e nane="TypeNane"
type="xs:string" use="opti onall /> </ xs:conpl exType>
<xs:conpl exType nanme="Pal el Type"> 5
<AppendiplId¥x Cont ent > <xs: ext ensi on
base="j anl : Par ent Cont r ol Type"> </ xs: extension> </Xxs:
conpl exContent > </ xs: conpl exType> 10 <xs: conpl exType
nAxempleaiietabapeS chenix for dbufpliex CadtRor> <xs: ext ensi on
bages! yeadibn-Cot eabdiipe"attee>at tri but e
nageschi@y tAbstSnmRYacet ReF hdoghs g 15
use="opt i QRRlnFdrm IRt eNgHgn>_ </ xs: conpl exCont ent >
</ Xs: con‘g!t ORI IO RY 5 €= elo] ¥ Type
name="Tex naoxx%__p,g" > R G0 6@%@3@@ "~ _

OFi a%g"J i W attribute

<xs: ext ens}
name="Text Al i gnment " type="xs:string" use="optional"
| > 25 é&%‘?%ﬁlﬂméaﬁ]&ﬁ@q@{%ﬁ b" type="xs:string"
use=' opt i onaksatirbuistaronp e HanbChntralTynAdtitees” />

t y pexsigemplexTyng>

<xs:complexType name="ParentControlType">
<xs:complexContent>
<xs:extension base="jaml:ControlType">
<xs:sequence>
<xs:element ref="jaml:Control" minOccurs="0"
maxQOccurs="unbounded"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="PageType">
<xs:complexContent>
<xs:extension base="jaml:ParentControl Type">
<xXs:sequence>
<xs:element ref="jaml:DataSource"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>

<!-- Events -->

<xs:attribute name="Load" type="xs:string"
use="optional" />

<!-- Code Behind Assembly -->

<xs:attribute name="Assembly" type="xs:string"
use="optional" />

<xs:attribute name="TypeName" type="xs:string"
use="optional" />

</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="DataSourceType">
<xs:attribute name="Name" type="xs:string" use="required" />
<!-- Data source Assembly -->
<xs:attribute name="Assembly" type="xs:string" use="optional" />
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use="optional" /> <xs:attribute nanme=" Wap" typc="xs:
string" 30 use="optional" /> </xs:extension> </Xxs:
conpl exContent> </xs:conpl exType> 35 <xs: conpl exType
name="ButtonType"> <Xxs: coangngntent> <xs: ext ensi on
base="j am : Control Type"> <xs tribute
name="Text Al i gnnent" type="xs:string" use='optional"”
J> 40 </ xs: exs:ahgiuvnnamess" X spdanpd " @oTikestting” use="optional" />
</ xg/xgompplexTygee> <xs: conpl exType

name="Li nkLabel Type"> 45 <xs: conpl exCont ent >
<XSqﬁ%&@ﬁﬁ@g@pgﬁ&ﬁgJﬁgﬁaﬁy&throlType"> <xs:attribute
name="Text AL g EXC&%aﬁy xs:string" wuse="optional"

/> 105 <xs:attripy Iﬂﬁgﬁum§l e%ﬂé&h@&mnh¥g§*>xs

string" use—"opgbg X t'ension>

s: conpl exCo ent 3 *°5%E 8ncor pl exType> <xs: conpl exType
narre " rra Soaplex¢on B%I exCont ent > <xs: ext ensi on
bas Xsfmﬁ rol Type"> 10 <xs:attribute

name= "Source" type="xs:string"
<xs:complexType name="Label Type">

<xs:complexContent>
<xs:extension base="jaml:ControlType">
<xs:attribute name="TextAlignment" type="xs:string"
use="optional" />
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="TextBoxType">
<xs:complexContent>
<xs:extension base="jaml:ControlType">
<xs:attribute name="TextAlignment" type="xs:string"
use="optional" />
<xs:attribute name="MaxLength" type="xs:string"
use="optional" />
<xs:attribute name="MinLines" type="xs:string"
use="optional" />
<xs:attribute name="Wrap" type="xs:string"
use="optional" />
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="ButtonType">
<xs:complexContent>
<xs:extension base="jaml:Control Type">
<xs:attribute name="TextAlignment" type="xs:string"
use="optional" />
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="LinkLabelType">
<xs:complexContent>
<xs:extension base="jaml:ControlType">
<xs:attribute name="TextAlignment" type="xs:string"
use="optional" />
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use="required"/> </ xs:extension> </xs:conpl exContent>
</ xs: cornpl exType> 15 <xs: conpl exType
nanme="CheckBoxType"> <xs: corrpl exCont ent >

<xs: extension base="janl : Cont gl Type"> <xs:attribute
name="Text Al i gnnrent" type=" >},Q string" 20
use="optional" /> <xs:attribute nane="1sChecked"
type="xs:string" usestsptribotealame=SLinkBehdwahitype="xs:@5ng"
<xs=&ftiondlit>e nane="1sCheckedChanged"
type="xs:string"<msesenqbronal " 1> <| X5: ext ensi on>

<I xs: conpl <g¥cOMbRAtSntef>XS: cor npl cxType> 30 <!--

Li stxCophpieiTybepe --> <xs:conpl exType

name="Li st Cont roI Type"> <xs:cornplexContent> 35

<XS. X(g)%%gﬁixq e__,,jk?g% T%n,t; ol Type"> <xs:attribute

nane= ype- Xs: string"
use="opt | ona né‘inltrl
name="Sel ect edVaf’EFe%‘i%mn eﬁnﬂsqg‘t” ﬁ@ .
use="optional " /> 40 &AtEIUG G Source” type="xs:string"

)

nesvEegErasttedval ue" type="xs:string" use="optional"
/> </xs:extension>

</xs:complexContent>
</xs:complexType>

<xs:complexType name="CheckBoxType">
<xs:complexContent>
<xs:extension base="jaml:ControlType">
<xs:attribute name="TextAlignment" type="xs:string"
use="optional" />
<xs:attribute name="IsChecked" type="xs:string"
use="optional" />

<!-- Events -->
<xs:attribute name="IsCheckedChanged"
type="xs:string" use="optional" />
</xs:extension>
</xs:complexContent>
</xs:complexType>

<!-- List Control Type -->

<xs:complexType name="ListControl Type">
<xs:complexContent>
<xs:extension base="jaml:ControlType">

<xs:attribute name="DisplayMemberPath"
type="xs:string" use="optional" />

<xs:attribute name="SelectedValuePath"
type="xs:string" use="optional" />

<xs:attribute name="SelectedValue" type="xs:string"
use="optional" />

<xs:attribute name="ItemsSource" type="xs:string"
use="optional" />

<xs:attribute name="SelectedIndex" type="xs:string"
use="optional" />

<!-- Events -->
<xs:attribute name="SelectionChanged"
type="xs:string" use="optional" />
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<xs:attribute nane="ItensSource" type="xs: string"
use="optional" |> <xs:attribute nane="Sel ect edi ndex"
type="xs:string" 45 use="optional" t> <!-- Events -->
<xs:attribute nane="Sel ectio anged"
type="xs:string" use="optiona I > 106 <xs:scquence>
<xs:elenment ref=jam :ListControllten 5 m nQccurs="0"
maxQOccur s="unbounded” /> </xs:sequence>
</ xs: ext ensi on> </ xs: ebapl exContent> 10
</ xs: conpl exType> <I - <sxsegatgent nanme="Li st Control "
type="ja:m :ListControl Typexs:clamsht8el mntlTUQCoholitem"
T . e T st 11 ot on>

. =IXS: :
</ xs: si nmpl eType> 20 <§é§g%2%%§%>nane:"ListCDntroIItem'
Type:"jan1:ListCthro | t.ernType" abstract="true" />
<xs: el er nent  nane=2 1 EPEBYT t ent type="]
am : Li st Cont PSPl pRIent 5
subStysicQmPsF&BEH="] am : Li st Controi l tern" 1>
<xs: el ement nane="ConboBoxl t enf
type="janl : ListControllterType"
subst-+ tui:elemeninapr="histCdnitiet"Gopd="ganh [t IasiCohtrol Type"

abstract="true" /> -->

<xs:simpleType name="ListControlltemType">
<xs:restriction base="xs:string">
</xs:restriction>
</xs:simpleType>
<xs:element name="ListControlltem" type="jaml:ListControlltemType"
abstract="true" />

<xs:element name="ListBoxItem" type="jaml:ListControlltemType"
substitutionGroup="jaml:ListControlltem" />

<xs:element name="ComboBoxItem" type="jaml:ListControlltemType
substitutionGroup="jaml:ListControlltem" />

<xs:element name="RadioButton" type="jaml:ListControlltemType"
substitutionGroup="jaml:ListControlltem" />

"

<xs:complexType name="ListBoxType">
<xs:complexContent>
<xs:extension base="jaml:ListControlType">
<xs:sequence>
<xs:element ref="jaml:ListBoxItem"
minOccurs="0" maxOccurs="unbounded" />
</xs:sequence>

<xs:attribute name="SelectionMode" type="xs:string

use="optional" />
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="ComboBoxType">
<xs:complexContent>
<xs:extension base="jaml:ListControl Type">
<xs:sequence>
<xs:element ref="jaml:ComboBoxItem'
minOccurs="0" maxOccurs="unbounded" />

1



10

15

20

25

30

35

40

45

<xs: el ement nanme=' Radi oButton"
type="jani :ListControllternType"
substituti onG oup="jam :ListControlltent /> 30
<xs: conpl exType nanez"ListBogﬁgpe >
<xs: conpl exCont ent > <xs: ext i on base="]j
am : Li st Control Type"> <xs:sequencc> 35 <xs: el enent
ref-"'j anl:ListBoxlt®&nb:sequen@cur s="O'
maxoccur s=" unbounded" <iswattibxit: megeEDoePownssylat typedixkstring”
nageoptehsict+ on- Mode" type="xs:string" use="optional"
> 40 </ xs: ext enskgpzxterdidss conpl exCont ent >
</ xs: corrpl ex/}yggng X8oenel exType nane=" ConmboBoxType" >
45 XS k 2@ ent> <xs:extension
base Ja Contr ol Type"> <xs:sequence>
<xs:el ene t a m nCccur s="0'
m xOE Wéfhgé Rﬁir@‘g%‘f@}i@ sequence>
<xs:attri buf’ég {ipBownst yl " typc="xs: string"
use="optional " ; SXsxiepswRthapesi i LiglontrolType">
c/ xs: conpl exCont ent > <xgisequangepl exType>
<xs: conpl exType nanme=" Radi eButl¢ertirst=TymdRadioButton"
minOccurs="0" maxOccurs="unbounded" />

</xs:sequence>

</xs:extension>

</xs:complexContent>
</xs:complexType>

<!-- UI Elements -->
<xs:element name="Control" type="jaml:ControlType" abstract="true" />

<xs:element name="Page" type="jaml:PageType"
substitutionGroup="jaml:Control" />

<xs:element name="DataSource" type="jaml:DataSourceType" />

<xs:element name="Panel" type="jaml:PanelType"
substitutionGroup="jaml:Control" />

<xs:element name="ListBox" type="jaml:ListBoxType"
substitutionGroup="jaml:Control" />

<xs:element name="ComboBox" type="jaml:ComboBoxType"
substitutionGroup="jaml:Control" />

<xs:element name="RadioButtonList" type="jaml:RadioButtonListType
substitutionGroup="jaml:Control" />

"

<xs:element name="Label" type="jaml:LabelType"
substitutionGroup="jaml:Control" />

<xs:element name="TextBox" type="jaml: TextBoxType"
substitutionGroup="jaml:Control" />

<xs:element name="Button" type="jaml:ButtonType"
substitutionGroup="jaml:Control" />

<xs:element name="CheckBox" type="jaml:CheckBoxType"
substitutionGroup="jaml:Control" />

<xs:element name="Image" type="jaml:ImageType"
substitutionGroup="jaml:Control" />

<xs:element name="LinkLabel" type="jaml:LinkLabelType"
substitutionGroup="jaml:Control" />
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<xs:conpl exContent> 10 <xs:extension

base="jam : Li st Control Type"> <xs:sequence>

<xs: el enent ref="jam :Radi oButton" m nCccurs="0"
maxQOccur s="unbounded” /> </xs;sequence> 15

</ xs:extension> </xs:conple nt ent >

c' xs:conpl exType> <!-- U Elenents --> 20

<xs <t} €oemol atarete’s -Control " type="j am : Cont rol Type"
abskt-asiret bll uaribute vakisscall @ aaodllytanwEadiRage”

type="j am : PageTygpgessioay Bekdfbrettho R Forsach affitn@ont r ol
/> 25 <xs: el emenis Rafk Bat aSour ce’

type="j anl : Dat aSour ceType" /> <xs: el enent

na :". : ' =" _a . : 1

Cubstr P e et R ATonf g g fpyes>

<xs: el enent néfrg— pETdﬁ Box"type "j anj:ListBoxType" 30
substitutionGoup="j_am: Control" /> <xs: el ebrren,t

nane=" ConboBbx'oF pseLell cal by medsisgmssdributes butit's ok to
substituti onG oup="j ah#vecthein @epptignal <xs: cl enent

name=" Radi oByt:storiuitesnameypep" fype="xs:string" default="0" use="optional"
afdt : Radi oBut t onLi st Type"

substi t ut i org¥: et @aPhe=CoBRT Blpe="xs3birmgX defbiRAEtuse="optional"
nane="Label ' type="jani:Label Type"

substi t uti on@ auntd AFhe-COREMO ky eg’xs?%fﬁﬁg'l BB Notional" />

nanme="Text Bg ":at{rybq&g%ﬁ%rﬂé'g%fg;ﬁgl %’Q%Btring" use="optional" />

substituti onGoup ")

<xs: el ntn - =" n" =5 : nType:
s- el ene t<>%sr:r§ttr1bu eultlagrr?eﬂAtnXl?o%" t);peg 'X8i§ #&g':"%sel%}%tmnal" />

<!-- Here we could have specfied an enumeration of Anchor values
but since this could also be a binding
expression we have
to leave it as a simple string -->

<xs:attribute name="Background" type="xs:string" use="optional" />
<xs:attribute name="Foreground" type="xs:string" use="optional" />

<xs:attribute name="FontFamily" type="xs:string" use="optional" />
<xs:attribute name="FontSize" type="xs:string" use="optional" />
<xs:attribute name="FontStyle" type="xs:string" use="optional" />

<xs:attribute name="Name" type="xs:string" use="required" />
o ) }

<xs:attribute name="Tag" type="xs:string" use="optional" />
<xs:attribute name="TabIndex" type="xs:string" use="optional" />

<xs:attribute name="IsEnabled" type="xs:string" use="optional" />
<xs:attribute name="Visibility" type="xs:string" use="optional" />
<xs:attribute name="ToolTip" type="xs:string" use="optional" />

<xs:attribute name="Text" type="xs:string" use="optional" />

<!-- Events -->

<xs:attribute name="Click" type="xs:string" use="optional" />
<xs:attribute name="GotFocus" type="xs:string" use="optional" />
<xs:attribute name="LostFocus" type="xs:string" use="optional" />
<xs:attribute name="KeyUp" type="xs:string" use="optional" />
<xs:attribute name="KeyDown" type="xs:string" use="optional" />
<xs:attribute name="MouseUp" type="xs:string" use="optional" />
<xs:attribute name="MouseDown" type="xs:string" use="optional" />
<xs:attribute name="TextChanged" type="xs:string" use="optional" />



substituti onG oup="jarnl:Control" /> <xs:el enent
name="CheckBox" type="janl : CheekBoxType"
substituti onG oup="jam :Control"™ /> <xs:el enent
nanme="11i nage" type:"jan1:lnagﬁﬁype" 45
substituti onG oup="jam : Control™ /> <xs:el enent
name="Li nkLabel " type="jam : Li nkLabel Type"
substituti onG oup="jam :Control"” /> 108 <!-- Contro
at t</kbufttibuteGroup>- - Since all attribute values could
actual ly be binding expressions therefore the type
for each attribute is xs:string -->5

<¥Psdbhdhput €G oup name="Control TypeAttributes"> <!--
Properties --> <!-- Top and Left can be made required
attributes but it's ok to 10 have them as optiona
--> <xs:attribute nane="Top" type="xs:string"

defaul t="0" use="optional” |> <xs:attribute
name="Left" type="xs:string" default="0"
use="optional" 15 <xs:attribute name="Wdth" type="x
s: string" use="optional" |I> <xs:attribute

nane="Hei ght" type="xs:string" use="optional" />
<xs:attribute nane="Anchor" type="xs:string"
use="optional" 1> <!l-- Here we could have specfied an
enuneration of Anchor values 20 but since this could
al so be a binding expression we have to leave it as a
sinple string --> <xs:attribute nanme=" Background"
type="xs:string" use="optional" /> 25 <xs:attribute
name="For eground” type="xs:string" use="optional" |>
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<xs:attribute naive=" FontFam |y" type="xs:string"
use="optional" I> <xs:attribute nanme="FontSi ze"
type="xs:strng" use=,, opt i onal " | > <xs:attribute
name="Font Styl e" type="xs: SHEQ use—"optional" />
30 <XS! attribute name="Nane” type="xs: strlng

use="required" |I> <xs:attribute nanme="Tag"
t WIRAT X5 BAIMED 1Sse=" opti onal" 1> <xs:attribute

nar ne="Tabl ndex" type="x s: string" use="optional" |>
35 <xs:attribute nanc="IsEnabl ed" type="xs:string"

use=' optlonal | > <xs:attribute nanme="Visibility"

L YPe=" XSsoRfphul redd 81T nRE IR R&in !:c?mp\fcélseﬁtcﬁtﬁblg Lﬂﬁs@ructlons for
nanme= "TooI p" type="xs: strlng use="optional" />

< n

ﬁ%erf‘atc% i ona p%?{l?%t@ gﬁ te a%ylpc%f oﬁ( %h {nét!{tgzglg rB}&rlsmg
i A e T T T R
use="optional" 1> <xs:attribute name="Lost Focus"

tl)ﬁpi@ﬁﬂ%%méﬂ?tﬁ%a(hﬁ‘@é,_l'7&éi,l onal " |> 45 <xs:attribute
nanme="KeyUp" type="xs:string" use="optional" />
<xs: at insfahtidtengr(&v 09 tHd<eyidfiaa ‘cohfrpe="xs: st ri ng"
use—"optional" /> <xs:attribute nanme="MuseUp"

Ly pe=" ¥ fropdied @960, 0007 PRBbciatkd withthe Rehti fididdatrol;

name="MuseDown" typ e="xs: strl ng" use="optional " I'>

AN el RO PR

use=' Optl ona

RASEREREAD Sherelt et ?&?&&W@Pﬂt&&w&w@cm*)ﬁﬁe

instructions for interfacing with a productivity
swetdatahiiile 41Glothat dplngsike vgEitgRSeconpri sing: 5

identifying a control (1703) in a user interface,
wher ei genehating ebjecisraserciagmiewith the control (1711); and

hosting the generated objects (1712) with the productivity suite

application.

2. The computer readable medium of claim 1, the instructions further
comprising:  detecting a trigger associated with the control event (1805); and
propagating a change from a productivity suite item to a field associated

with the control in response to the detected trigger.

3. The computer readable medium of claim 2, wherein the trigger associated
with the control event is detected by an event handler that is associated with the

step of subscribing to the at least one control event (1708).
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is defined in netadata (1401, 1701); instantiating
(1705) the identified control; setting properties
(1706, 1707) associated with the identified control;
subscribing to at | east one ntrol event (1708)
associated with the 10 ideﬁfffied control, wherein
the at | east one control event is specified by the

it adatlze ¢obdfider raable méthumaétianes, whereirstbe event baddieras
generating objects associated with the control (1711);

adeline 8§ cbfothhhie spMIdah ekt Mbjagsh $1400712)HWi th the
productivity suite application. 15 2. The conputer

reada ' | [A; -1 RS j f r
CEmpr i i ROl aBleh i o i 1 s T
control event (1805); and propagating a change froma
p?ommg\‘/ity suite itemto a field associated wth

the control in response to the detected trjgger. 20 3.
The cotRRAISE EgeraRFOcIHedi ith BF centaplavont (WREDer { he
trigger associated wth the control event is detected
by an meesgatihaadhargetftvan apsopagys of a asedntwifade fohre thagiep
of subscribing to the at | east one control event
(Hok6)by thd prodbctivityesuite application eahaling ofbdipurduofiviey Qiitdin
3, wherein the event handler is defined by code that

| 8RB0 thedetetted i ARt adata (1401, 1701). 5. The
comput er readabl e nedium of claim1l1l, the instructions

further conprising: 5 detecting a trigger associ ated
with the control event (1805); and propagating a

change_froma pro y of a user interface formthat,
6" DoBheipy kbl v ol runy whesH Fe ASehoveviaid
itemof the productivity suite in response to the
dwitle dreadntrel qyget (184%) is detTited by apavent hpeBerdbitas assdéiated

of claimb5, wherein the trigger associated wth the
ceith rel st@veEisub{ctiBif)to iconteiddteeeite (i #08).an event handl er

that is associ ated
7. The computer readable medium of claim 6, wherein the event handler is
defined by code that is specified in the metadata (1401, 1701) that defines the user

interface.

8. The computer readable medium of claim 1, wherein the hosted generated
objects are hosted in at least one of a window, a task pane, and a productivity suite

form.

9. The computer readable medium of claim 1, the instructions further
comprising: binding a data source with a property of the control, wherein the data

source is specified in the metadata (1401, 1701) that defines the user interface.
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with the step of subscribing to control events (1708).
7. The conputer readabl e nedium of claim6, wherein
the event handler is 15 defined by code that is
specified in the netadata (%igl, 1701) that defines
the user interface. 8. The nput er readabl e nedi um
of claim1, wherein the hosted generated objects are
host edThacabpiterassdabivemedium ofictediow, wheteastheplarsoumad a
productivity suite 20 form 9. The conmputer readable

Nestddports 6 b 3l MBhioniMi@n idagtstd+e (7400840, 94d NEY50, 1270) that is
corrprl sing: binding a data source with a property of

o&Qt@Her h'th?(‘\‘?ﬁ'gﬁ&tpw 1t€§é}ﬂ1ca§ rce is specified in

e net adat a efi nes the user
|nterface 25 112 10. The conputer readabl e nedi um of
claim9, wherein the data source corresponds to a

Sﬁ;chro |zati on dg(iﬁ% store (74? 840, 940, 105& 1270)
t i $1° CRIBRHFTACRRDIG edinme ST fe Heinstiicions irther
application. 5 11. The conputer readabl e nmedi um of
ctanpnising: mieentpmgter alitiof data sourtrethat arospecifisidrig the metadata
mai ntaining a list of data sources that are specified

| (140hel 708Y tdadefine§ IeQiber ihikdhpe.t hat defines the user
interface. 12. The conputer readable nmedi umof claim
11, the instructions further 10 conpri sing:

mai ntaining a list of bound properties associated with

t !Pf us fle cérﬁ'@ﬁ&f r%?aeabl V\?&{lg of%iaulneﬁs hqus%iuﬁﬁmdfu{thegat a

proper y S the contrb

(1401, .1701) that defi the user interf 13. The
cERTpRIisHrE: Pé%&%]ﬁ% Ehlé%mog ﬁ?‘&ﬁd REPRGTHES1asseqppde WétPﬁIEFc‘Hean
further 15 conprising: translating at |east one

f indrtheo.avirseipal leastome bhendigieperinisspécaed foadedcontrol iatthe
| east one of a user selected preference and a | ocale

seketadag (1404, 1701 ) alppde Atasshandeaingatacko access data
items associated with a productivity suite
application with a hosted user interface, the
apparatus conprising: 20 a processor (104); a

COPUL fhs ESANRD! BadBY HBYibh Wt clatdh 8, tblifotrb@Ons AZLr

comprising: translating at least one field/value pair for the user interface based on

at least one of a user selected preference and a locale setting.

14.  An apparatus arranged to access data items associated with a productivity
suite application with a hosted user interface, the apparatus comprising:

a processor (104);

a computer-readable medium (106, 116, 118, 120, 124);

an operating environment (126) stored on the computer-readable medium

and executing on the processor (104); and
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an operating environnment (126) stored on the
conput er -readabl e nedi um and executing on the

processor (104); and 113 an application (128)

operating under the control ? t he operating

envi ronment (126) and opera§' e to perform actions,
wherein the application (128) is arranged to: parse

( 1703) ammipdidaticn ( 280dperatin@inderttae caefal néthetdperatiogt ed

user 5 interface; identify (1703) at |east one
canifodnehh@o) smdaseativateserMrinnactibes, wharese theBpRehaiva (128)
(1401, 1701); for each control that is identified:

I pstaptd@he (1705) the control; 10 set properties
(17%%,é17 7) associated with the control; subscribe

to a control_ ev (170 Cj i.th the

control, whetd ﬂ%@em%tgﬁ%t? gf@zvgﬁ{l?ﬂ?wg%@:eﬁ iee}%fsﬁ(} YHe
net adata (1401, 1701) that defines the user

i nt er f B¢&12C&Nd generate an object (1711) associ ated
with the control; and 15 host each object (1712) that
i s gener at edlehidfy (€N atastronk contiol tTies zspprartad withdhe
claim 14, wherein the application is further arranged
to: bpaskdmpadpe(i4n1(18AY;) associated with a control
to a data source, wherein the data source is

speci fied bypraicH &@agbl @B€isUentiicgat a source nane
(1802), a data source 20 path (1803), a link, a data

source node (180 r ri gger event

(1805). 16. A nle%%%aggatgg];ﬁﬁiﬁercﬁg%ﬁglhg a productivity
suite application with a ?osted ser interface that
i's specified by fhetoRgete 1174)61,17%3@&9;)93{%4&%%681%1,
conprising: getting an object, wherein the object is
associ ated w t h subgerduericontrgl eyaitt (@709 Bssocensd Wik thes
wrapped in an XM. data representation; 114 retrieving

t tomtoéViwlichadia theaheskbaveat isapeci fieal iy tiie miatglatd (1408 IXOL) that
data representation is bound to the productivity
defines the user interface; and
generate an object (1711) associated with the control; and

host each object (1712) that is generated for each control.

15.  The apparatus of claim 14, wherein the application is further arranged to:
bind a property (1801) associated with a control to a data source, wherein the data
source is specified by at least one of: a data source name (1802), a data source

path (1803), a link, a data source mode (1804), a data source trigger event (1805).

16. A method for interfacing a productivity suite application with a hosted
user interface that is specified by metadata(1401, 1701), the method comprising:
getting an object, wherein the object is associated with a productivity suite

item that is wrapped in an XML data representation;
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suite item updating the productivity suite item when
changes are detected and the 5 XM. data
representation is for a bound item (1801); and
propagati ng the changes to E; productivity suite item
to the hosted user interface through reflection, 17.
The nethod of claim 16, wherein the hosted user

i nt er frateving tho XML tatatrépgesed@tipnoduct i vity suite
application through a data source that is specified in
the (1dkminidd Olhe XA8L ddhecpredchedonts wluaid mo hé,prédictihiey
conprising: propagating a change in a productivity
syttt €mto a property of a control in the hosted
user inferface by 15 detecting the change in the

productiVvj.ty,.suite j.t. .and_si gnal.i ng an event

Pl cirdds Pl Fb BREms AR e e SHIEMH g e
suite itemis detected, wherein the eyent handler
(LYdsgata pERsEMARYY Byor heopsiiteant!80D14p, 1701) that
specifies the hosted user interface. 20 19. The

met hodpropagating thexXhandeate therpredispvits suity: itepr typhghedtedussr
change in a property of a control in the hosted user
i inteefat @tbeounh rdBéctiohi ng the change in the property of
the control in the hosted user interface, and calling
an event handler (1805) when the change in the
property of the control is detected, wherein the

i% 2; ﬁﬁegr?x!etﬁg)d gg‘ agl%)l 1%,?\%196?{%{% ?lﬁedhq%gegtdggr i%e&ﬁ?g}s%o(%& Pojfhe

specitres 0S usSer 1Tnterfac

115. 20. The nmethod of claim 17, further conprisin

U ASTRYY au%@wﬁwmnztg{qus a diasuice had 1 PAeTICBIDNC S,
1050, 1270) when a change in a productivity suite item
iK/Olhitiated fromat |east one of the productivity
suite application and the hosted wuser interface.

18.  The method of claim 17, further comprising: propagating a change in a
productivity suite item to a property of a control in the hosted user interface by
detecting the change in the productivity suite item, and signaling an event handler
(1805) when the change in the productivity suite item is detected, wherein the
event handler (1805) is defined by the metadata (1401, 1701) that specifies the

hosted user interface.

19.  The method of claim 17, further comprising: propagating a change in a
property of a control in the hosted user interface by detecting the change in the
property of the control in the hosted user interface, and calling an event handler
(1805) when the change in the property of the control is detected, wherein the
event handler (1805) is defined by the metadata (1401, 1701) that specifies the

hosted user interface.
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20.  The method of claim 17, further comprising: updating a synchronization
data store (740, 840, 940, 1050, 1270) when a change in a productivity suite item

is initiated from at least one of the productivity suite application and the hosted

user interface.





