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METH?DBJ EBOR L(S@%EAB@ICMTI\@OCMENTh STORAGH, dbheBrodi
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rasusigrig, RLS0RngIcRIE) 16,2005 |(Aror DRokE Bk BEAp-01660US 1),
col | aborati on application. However, instant messagi ng
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Wi th each other, piptHeir tHaDBEDOSERED! i ng users to
interact with business processes in a collaborative

f ashildw. presnBRFEFUDESGHR RN pto FrtemRaw mebods tpuuppart
i S _an exe ry..lLlustrati e conmponent parts of
dgnatglgl UISSID%IE?%??%HO%?g%éjglgﬁ)}l%%%o%%é enbodi nents of the
invention. Figure 2 is an exenplary high-1evel
illustration of conponent invocation in various

enbodi nents of the i nBAGKGROWBIDFi gure 3 is an

exenp gy rﬁs‘f‘?% U3 Fﬁ;vmnea%, hRRERALRELQY LS o édb\fd/s and

and “exte y points in various enbodinents o
stivices N endbi joage’ sFRrajue esdniits abilityg te hgpleanych 6f the tcompleity of

of a nessaging |ayer .in.various . enbodi npents of th
bR OSSR st At B PR GO 6aF e ToB! 38 et ger
I—%We?{eﬁ_nw&?(?é@s aky nbi 5418bsB b Mowing BNAEIO0 collaborate with

partici pants in various enbodinments of the invention.
each other 1n the context of these business process. Instant messaging is a simple
example of a web-based collaboration application. However, instant messaging is
limited in that it only allows users to interact with each other, rather than also

enabling users to interact with business processes in a collaborative fashion.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an exemplary illustration of the component parts of a
collaboration process in various embodiments of the invention.

Figure 2 is an exemplary high-level illustration of component invocation
in various embodiments of the invention.

Figure 3 is an exemplary illustration of the pageflow control flow and
extensibility points in various embodiments of the invention.

Figure 4 is an exemplary illustration of a messaging layer in various

embodiments of the invention.
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Figure 6 is an class diagram of an exenplary nessage
control in various enbodinents of the invention. 5

wo@anesd¥3 i s a class diagram of an exenpl ary pPERERIES/017758

control in various enbodinents of the invention.

Figure 8 is an exenplary illustration of a web browser
and an application server 4n various enbodi nents of
the invention. Figure 9 is a flow diagramillustration

of Rich U _client initialization.in 10 accordance t.Q
vari &&urén%b%%ﬁ?@qé?y ﬁ‘ﬂé’“‘i‘ IRPe: FeRAEPETPARG fisvagous

eﬁlbg&{nggn@gﬁﬁ} jvEMgdd ation of Rich U client

rnitraltzation in accordance to various enbodi nents
of t Higlineveistdnorlasskliggram of lani exempldrywmasbaggrogiirol in various

illystrati of Rich U client page |oading in
eg&e&%%%%fotﬁ%ﬁvﬂ%s embodi nents of the invention. 15
Fi QUIgSurk2RiCa 8la8s 84BARI Bf ¥n lckériflaryBpicfdifte @bniol in various
col | aborative custoner call center scenario in

eatbodmgiatcef thoinvantidus enbodi ments of the invention
chat TR TeGr e EEET RARb 6 beB bk Bha oo S ABon

chat rdance to vari ous e
sbRer inNVeibhd efibodetls bAtHERVEIESERI PTI ON Aspects of the

invention are illustrated by way of exanple and not. by
way Higurei i aﬂomd%ratmﬂlw%@tm%f Richi e clignt %Mlﬁa n

drawi n in.whi L4 indicate sim |l ar
a@?"é%’r’f?i‘? b%wéﬁgﬁoghﬁ%t%gtg%%ﬁor}'efer ences to "an",

" one'RigureVEY 1seUdw alirirh iltdnetidn efiRodi W lientiimitialdagion in
di scl osure are not necessarily to the 25 sane
aé?ﬁ?@@lcﬁé%f’%ﬂ%ﬁ&n%équé?%&éﬁ €Iy at | east one. |f

t he fﬂ%ﬁ&%ﬂ% a 6% Qﬁai%%d{é FifastAHEE bPRECHSOESlidnk ageefoaifiihg in

are set forth to pro a thorough description o

acbrdinve emvardous ehidodineents ofttheirvienten. apparent to one
skilled i n\#he art that the invention 1By tbe " all
pr acti@REPS UPPTfcIE SEHBRE S Strtjops gL e gofled FHotRerm ©
defiSt @RGET0 inVREbrakARWR vhaGisEnsso diaves BPthe ReRAtIGRSCT | bed

in detall so as not to 30 obscure the invention. In |
var i diigmesblbdi-erent sxemplerye staidonsee e dgrorp chpl ssengiio gn

sErraecs v e ST LRRean: o he Busilot 0 “These T

enbodi nents, a coll aboration process can be devel oped
in an integrated software WO 2005/ 114383
PCT/ US2005/ 017758 DET AED DESERIPEIYNr onment (| DE) or

by using other suitable ans. . One ex | e . of .an ] DE
'3 VEAPOGR of fle REPIORE: LIRGEHPABY &'a b BEple &pd AhRY Way

olfrfﬁnita?ifon%?me figures of the accompanying drawings in which like references
indicate similar elements. It should be noted that references to “an”, “one”,
“various” and “further” embodiments in this disclosure are not necessarily to the
same embodiment, and such references mean at least one. If the following
description, numerous specific details are set forth to provide a thorough
description of the invention. However, it will be apparent to one skilled in the art
that the invention may be practiced without these specific details. In other
instances, well-known features have not been described in detail so as not to
obscure the invention.

In various embodiments, systems and methods for providing collaboration

among users in the context of business processes are presented. In aspects of these

embodiments, a collaboration process can be developed in an integrated software
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woredosi114383 eaded,

Jose, California. The coll aboration process can be
witten in one or nore progranmm ng | anguages, can be

and/ or distributed anobng one or nore conputing
devi ces/ processors. The col | aborati on process can be
depl oyed as a stand-al one pg ogr am in an application
server, and/or as a resource (e.g., an object)

ceSS|bIe t hrough _one o nore networks. Fina th

@afplpa@swamvgﬁn@@%@ﬁ@?@5%&@%&13@@% IRfANSg bfl%/ WEFEple

d@ & Web®d iwwmkm&i %ﬂ%leh@&ﬁwg SRR 6F)San

so twar e. O Fi gure I's an exenplary illuStration

Jcoﬁe t @elifooripon®me cpHaligatofin arocesl babdeawiiton pno@@sgr imore
vari ous enpodi nents of, the en this
PP R B0 o S LT Bgr a Py GdBh ik ebpaigd
ﬁ@&'sﬁs' /bsS diRBibRted a{Iﬁ('Sn bhd UShiodd by b ?lﬁ’t&i{go@&ﬁ&s/ph‘écessors

wi Il be apparent to those skilled in the art that the
Hmrpqiia@ntaélopopmmy eehn be tdeployed gar @ strmd-abenec pragraed irpan

into s ate 15 s
PRPHER et 3BR S 2 SRR r o0 Ooj e R E B one o
BoRaK&RN om0 tHiAsIey, Stiel tSibbtibheprdtdsst &t bs Udplemented in
conmponents, regardl ess of how they are conbined or
softwiatre Hardpare enes @rombination et bardw arorasraneg (D end ceftypre.
can te t NS e
connanguff 8, 143" SRR iR Gl ¥ B8 Rithbdinf BLFEOT o
dbﬂﬁb’ﬂtﬂﬂl(ﬁﬁbt@esmﬁﬁnSnm&%ﬂmodtﬁEm@L&’ thebiadentint Altholngh this

col | aboration process can he inplenented at. |east | n
Gagramyepirto ARRMBINGHET & [RSEgHX PP HErel al.‘félug@égw@els gmere y for
i etk u%ose?t St willbe 2 ﬁ?&éﬁeto foSe SEARE A ¢ hteh%t that the
present ention 1s not"Timted to any particul ar
q@rnp@nerrtmmgrdyaah du at]gfs fgurp apadiegenmbinedaspdotidedointd sesarate
eFt’%odi nts, ol.l aporati on roce an i ncl ude ane
rﬁ’é(‘(ﬁé?ra? ST BREdYagT 5P f‘é%r bermaze; it il also be
Jgg%%@ toCtRFRCASMSInARR LANBS ABh LHSBPHentD kEsafRBs| FeHWPthey
rvers 112, such the WebLogi c( r}o Server, avail able
dre oomBEAd Sysh*edsd danexe@yte waych@fsamﬁ Icompuiting idevice ar can be
cﬁ%Ho borati on ocess can.. ude one_or, (fg}re of the
Y& ngne %ﬁ% &R §°mP“E%t SBI°ES (FPPLTS dPedne of more
rhiEHS BF bifleP®itaPIR bAminddadbn A28hs. 30 ~ Wb services
100; ~ Pageflows 102; ~ Busi ness processes 104; and WO
20051111.181‘38(8 eptdiss2095he tolideratipn Rioesse ot be mag@glented at

1%&;? %)agé gﬁt]h Oc%gr(r)? e %lrchrglmmng Pangt'f%\és ?ee g5 p?a{\;a®o #o Ufc. )o of

course, the scope of the present invention is not limited to any particular

programming language or paradigm. In aspects of these embodiments, a
collaboration process can include one or more Java® 2 Platform, Enterprise
Edition (J2EE) components deployed on one or more application servers 112,
such the WebLogic® Server, available from BEA Systems, Inc. By way of
illustration, a collaboration process can include one or more of the following
components:

»  Controls (illustrated singularly as control layer 108);

=  Web services 100;

= Pageflows 102;

* Business processes 104; and

subdi vi ded into separated 5 pPOLESHET(017758
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In addition to the Java(r) code that inplenents the
| ogi c of the conponent, 5 each source code file can

w@omwsAai43stust om Javadoc annot ati ons that can brCTIERZIOS/G17758

determine runtime capabilities. The infrastructure
referenced by these annotations can be inplenented as
J2EE conponents. I n aspects; of these enbodi nents, a
col | aborati on pr ocess can ultinmately be depl oyed as a

D e B B M SRR f n o

provjgd LRGF@mati c access to one or nore resources
110. Ieespgpects of these enbodinents, a control nodel
alloms a col l aboration process to access the business

oy ety 0 e S B T hens S T et Bl Pithonen

&SN dued Scodd Hil$ taPédritain @ﬁﬁ@ﬁlsmwd&cmmmumgsmw c@shesusel to
as databases, Java(r) Message Servijce gueues

dateomiBetrentime g@a;b'sliﬁ@Be mmaﬁswgs B%f)fren%\l@o se gtations
Erh%%%m Il?drﬁlls a?isu g S |0Prp 1}t£ﬂ ltne%g%:&s Ut tﬂgs}%e&ﬁﬁ%&mgﬁs a

enen I on, programmn

cbRAMDHRER 1R6cRE @ﬁflﬂﬁﬂiafwy bpadpacledras algura JHE dq;@hammr ent
to those of skill in the art that a contro] can

i mpl dPevRieEs iembedimenit ht coRigks eRGIpFYaieh PusHgs #ﬂﬁlo and/or
pﬁ%%ég o(g' %%grngﬁlcaa chiddr g‘ro¥16 or E%go s 110NR! 4BBets of these

proce ure, and any ot er suitable means
ehwbdm&ﬁngnwapﬁMMahkﬂglpﬂogsanmbﬂ@xnﬁamupnmewesnum@ssJhe

I n aspects of these enmbodi nents d by wa f .
bupingstesie b FESOUFCe Hht PAISISARy St%%hfafﬁw@éﬁé?ﬂ‘%‘afo%%h%ugh it was
@ﬁﬁferﬁwé‘@b 36 nﬁcta@,@ pfiél cBf s8] P66k td dih SR rddurdes) Ak as

cont ai cont al ner” can provi de automatic
databaseacliva®s Measaga cSuraioy , (ISt gueuesa aady @m@mn@n HhveBhars™

BEJabarey B B R R ST GRLE R 3t B GREM Sh
peRicllar &ﬁﬁ@oﬁnﬂ@fﬁ@ﬁt@ﬁb@nﬁoéﬁﬁfmﬁ?ﬁhﬁ@a t her Gab 1ifig

runtl me behavior. A control can use and e used from a

pamdlgmrmw@l. be apm%iqéftbdhpseaot"l gpll ia thagirthtet aproslrek san be

BRI T a0 9181 s SR S BB EE 2 o o ey
sﬁﬁ%hﬁﬁ @ﬁﬁ&loﬂﬂﬁ@%%ﬁ%ce%&ﬁhmﬁﬁﬁmms for

(Version 8.1 SP2, 30 Novenber 2003), which is
mmulpbn&p@@rammlmandﬁor IEYPUERPSi rety. | n vari ous

e o odh TR o R et 6s bl By S0 MAHBSEATROAEirol can

whos can e acc

veXipmhddkel b mmmtmgecaﬁ XMmanages stagﬁﬁme\b@Ta InBBEB
web protocols. Typically, these nessages are
coplaiier.| Ehapneoniainsy ) o pres CTHORREO ST O 5B %syyariﬁony, state

%ﬁ%&ﬁéntcﬁldl gﬁilms%e c@?' 7P Ia% gggj SiCthef Eﬁ%é?ﬁfeﬁ{so %Oéc)ntrol’

Aessages & usuall repr requests he web
Jaed® class ﬂe:ﬁr@mrf mclndssaazrmo@quna(e gnJavdhenarmmotations) that define

the control’s runtime behavior. A control can use and be used from a web service,

a pageflow, a JSP, a business process, and another control. A commercial
embodiment of controls is available from BEA Systems, Inc. See BEA
WEBLOGIC® WORKSHOP™ HELP: ANNOTATIONS REFERENCE (Version 8.1 SP2,
November 2003), which is incorporated herein in its entirety.

In various embodiments, a web service is a software component whose
functionality can be accessed by sending Extensible Markup Language (XML)

messages over common web protocols. Typically, these messages are in a specific
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server hosting web services receives such a nessage,
it delivers it to the entity that inplenents the web

waersitessbusi ness | ogi c. Wien the operati on cop@l/E8m85/017758

the 5 web service typically responds to its client by
sending an XM. or SOAP response nessage. Since web
services can communi cate via XM., a client and a web
service are generally not aware of the programm ng

T it cancRSORL I8 Bl acios Aol al sifisnees
ug%ag@rﬂiegfe% 98 uRRY FARBE Heb RErvR%SH PeHLAH SHAB SSEELHWAYWhEN a

ata types of arbitrary  conplexity. The
séiveshostjeg erehtseomces feombles send wessagm st dolimersal toyhe ik St

.over P. However, the foundati on.aof the. we
IQBEWeE‘gsr{L&o‘ﬁ@’e FEViCE DHSIDESsORY %nt Blg onS Fag OB mnlcies. the
Wbl SR/t S p1eBEP AAEEn A6 ith CRARPYskRding &n XME o QAP rebfonse
aspects Of these enbodinents, a web service can be
nsgseagief i ed as a Java(r) Web Service (JW5). A 15 JWS can
i nclyde a singl.e Java(r) cl. def i .
oo SR A e S 00 U SRR 8 ervie
aBP QERIrhIBN Dot ARaRPST el RO glatnhiny Akethagben dperatinyesyttenoon
the Web service's Uniform Resource_Locator RL) is.

whieletheethaigimeHemprigd F0r cxuBPieabHE P, BE PTRFAC 2
Bl PG FEAE S e AR By Pt 0y iy

cdRiplatrg. aheofiat igemsativan of Abbeerumes] was typichilyuneked over
attri butes of the web segvi ce and its operations.

I
HEFR. dlasvesivndby fsmdationotiBewrb SHVIcsh CoRGIRTS Mdferene andl the
;%étgécﬁ%tvgf kRRnaRY e%&@’es A 105 RRGS RRIGHRN In BetisRIf ghese

pages, typically~JSPs. A“pagefl ow can control
atbetinserits) tacwele sérviee pat be tshecifiethasan Jap® Wbt SavicaftVEhm

access, back-end .resour ces Sj controls. Pagef |

TS i inchios ot THRE G RS mE b ois ARG EP may
HeRRBYRE s wiBfsEMWAE Lot APRVWOLK ofMrati dH s iR kRA Waéh AFequest for
aspects of these enbodinents paaefl ows can | everage

thd &Vedt senvise’s mfomor Rgsoaree dmsatos is fegeived apd theorpquest
t he. Apache Jakar r 0j cr o .
HBE 7 PentaF aBaE e S7AP v ey igitle epertog (ke

PePbfA&d AbtE bt ininkNAe ARG P1icHTE @perafeh [&%d6c @indtitéons can
Struts nodel by centralizing the managenment of

tiensed teacanfigurel aiyibiies o thevedh ssadessandAlSRpgERIoBRY 30 can
be defined as .ong no
e ok e e T V3 A BBcflBE fon
dlehfonasidcnendg MBltipleaWeb pagesptybiedy Jhe Agsdgifions ca aontrol
be invoked according to rules defined in the JPFE, and
5 yper' sy etngth deoushian appieation g iR ACGeRtIPAFK R ITeSRUEFeS
e of.at.| &ny LR HR :
AR PRI oLl R0 g
ledguabe acfrware Mehlvodsk & cantivee cpabdignpl breaspents oof dliese
embodiments pageflows can leverage the Struts framework, an open source
facility from the Apache Jakarta Project (http:/jakarta.apache.org/struts/) for their
runtime infrastructure. The pageflow model improves on the Struts model by
centralizing the management of information flow across web pages. A pageflow
can be defined as one or more Java® Pageflows (JPFs). A JPF can include a
single Java® pageflow class that defines one or more action methods. The actions
can be invoked according to rules defined in the JPF, and in response to user

interactions with individual Web pages. Javadoc annotations can be used to
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pageflows is avail able from BEA Systens, Inc. as part
of their WebLogic(r) Portal product. In various

weedsdi4seht s, a busi ness process enabl es the PCT/US2005/017758

integration of 5 diverse applications and human
participants, as well as the coordi nated exchange of
i nformati on between busi ness partners and the
enterprise. A business process is corrposed of a set

of act|V|t|es wth a defined orderin
cppfighye rasiribtes of theAstipagBeiiodie 5 caBiradth Mulehemation of

P géfﬁ{v@scl% L PR1:8le f?&{‘ﬁ{)ﬁ két}fmg' HE ra%%aﬁ‘b?'tﬂ&?Web%@E@“ﬁortal
f usiness-to u3| ess order placenent and
phkmmklng systens, etc.) 10 and users wherein the

busi d d b
genciar RS RO enimhﬁa@e%?ﬁ}ﬁéeég a8 Be jupmpiop of
d¥er ScAHAe dhaR0ken )p@ rtRYBhRE 86 wRll Q8 8BS codrdifale® exchange

specified by a Java(r) Process Definition (JPD) which
ocfarrfbnna“tmnth@twd;ea bwmwpaﬁn@@wmmﬂmtﬂmgsbws process is

cPBROTA( 1 PLIGNE! BAR SRR ptebigy BY ] P, o

Huﬁiﬁééédﬁﬂ)c@s%r BidhefivatckS tHee f1RERBIEE 10T pdtenteilllyi ARicse bilsiness
aspects of these enbodi nents, business processes can

speeoItpE) dusingssoloyBIesm ardge plasymentorndaHaglpng Srdemsrete.)
asg Ejl\éegé gvéagpegn A%Sbeuglgllg%s n}? ‘é‘@es? ?tseli"?s %gglgd;?g tyaetgrgfl S%egterea]tlon and

the e£has@Sof fegHakes. In iaSperts @ﬁ('&m&l anlodiinghts| @bebiness process
| [ 1 ust ration of conponent invocation in various

peeified tof 2 JRe® Rresrss Seinitipna@BEY 1 high coptoggs to the

STRPAT R 0 SPREET o SRR . s

IIBFNITI@NFM Java® éplaiigbite at wiew grp,orghn vﬂnclamoirmkuded berein by
server).. These artifacts can9 m%d ude a,di.spat cher 200

refgepnge Hbﬁi)%‘i%rﬁfty by srin of thege © H@%JRH@H S§ processes can

beRB gil@@fnt&ﬂmp&cﬁdég H‘&ﬁ'aﬁ'&bpﬁ%aﬁ%ﬁ sb8l MitRY beSS can be

context and a consi interface to other

usahfoo statefisl. prayesses randscsslotnr’oammmntbemlspcbfqr §ta(@®4 Praveses.

int 25 web tier ocol.. s ort for

| voddeig? Bror il uElr IR R ok A BpognEl ipyocgtion

1%9‘1&&%%[1?111%5 PRk iRRhiG) $n Eéﬁ@ﬂﬂs%tﬂd@e e@BbdiffehisOWhen a
h web browsers). Transport OfJ ects receive

cpmponeiltl isncompilebt 8 ¢qileat1<pr stfoeifacipeent be geameratagt and/or

chiried oD aRErhoFaRbu o SPhhctiBu JERRRL R o o0

ihdl@ds ROEs at@l@éi 260 SahaPar ERAbonSHC RodtaindM 02N dTHET EbnpSkknt
however t present disclosure is not limted to or

capigBy can b.m agHghtyrgight cdassr that prevddsr eontad ciddiangpistent
1&%&1& %ﬁ&r éo%néb%te?%etogee&e}n%neie H‘%I?Si)gftfd{)l[ljécys %hﬂ%)t R&he

scope an t hé prese

W?&Oﬁérlﬁﬁﬁﬂé ﬁﬁfﬂcbﬁ&%’éﬂ%?ﬁﬁﬁocaﬁ& lofi coatponergs from external

enbodi nents, web service_jnyocations that arrjve VL
clignte (§gn web browsers or applications runmng in conjunction with web

browsers). Transport objects receive invocation requests in a protocol-specific
format (208, 210) and transform them into generic request objects that are passed
to the dispatcher. Different transports can be supported, such as JMS and HTTP,
however the present disclosure is not limited to or dependent on any particular
transport. Accordingly, new transports not yet developed are fully within the

scope and spirit of the present disclosure.
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be received by a servlet 206. The col | aboration
process of which the web services are a part can be

w@omsiigissed to route all requests for URLs (e.BCT/US2005/017758

ending in " jws") to this servliet. JW5 URL routing,
as well as any desired basic authentication 5 security
on specific Wb service URyg, can be specified in
standard J2EE web application depl oynent descriptors.

Wb servi.ce invogations,that. Ve Vi .

or ot a8 aPiEG ERPUEN T B isflbifiolt b W T gan
HeUBEEVdd®L a 50MN206. TheVoHSRGSIdA procsss BE amidhMBB)veBGérvices
can be degl oyed to listen to this queue. In agi?lectgof

arhepert epbbePoritgused ioHeuigiadligaqesior BRI de 8o ARG R ed™s”)
8 fis slegvlgiiS g o ?H%’%Q DdLP aWa}lg | d&sifed B!léiﬁ bafRhiQftion
process. Tn aspects o hese enbodi nents, the

sdbgfiatonhekcifie (Wil esrvigecCURLagcanegugstifiel) is stadanid]2EE web
routes them apfropniatel . The,diﬁggtcher &%r a .
appheation| deploxpiont €ecrpioTE at SonterVige yREatigns g arygpyia the

RO brR e bABREAU] £ GRtolfiCodriiBhicTIM S GheticRol difwn). A

oper has sel ected a annotations associ at ed
Medshgd DeveroBéab@IRB) 20d pandmedeployedpohsen & thissjusug

Me Dr i B hat h . h
o dBLBIRS OF (s BUREHRC e tho AP EE R oed b FoFiypied ad
écg | b(oV; aHedaRfesR" Vitheda! @iBboratidhigtoRB8ANLLC ABHdRE of these

oyed if ‘the collaboration process contains one or
emhodimanty che dispatsherhrebeif ¢seineaminst teguest objeatsSinglt wutes ghem

Sessi.on, Bean 1.0 recei.ve inconin ynehr onous t
PO FIBLac T AreC e » pECMR T ATl A AR 2R br o
HEIBRYast &o%z,e&‘épbﬂdihg’ ohBe r@fRi RatuRéLthe WFPEBPthas selected
contai ner (202) and asynchronous requests to the

Wi smiatione assepiardarith g selighersion nieqchbeRMPA$IBave an
anpotation .indi.cati S ) n i . .
oR R R hagt DDHER) | Behd e il aliHlch Dy inyocstions. of

be us@ehpohentvhahodndavddatiosl requests bars efuenazieand sawiced|lster.
and busi ness process definitions, Containers can
pr oviHus dparral be deplovehdl thectpllahoration dxqceseFoRiRas one or

contr o cbg%é%%té #ahibdFeRdn &t routing, and

cont al ner I C pre/post-processing during request
i NvocAt Siatelesd hSessiont Bieme rto exgpeive sinaoming weradronvuer hathed

that mrrors the 30 public interface of the c nent
it cARYeREn TyHestse ThisR SOpEr SHERRBRN TS IRy 1o the

Sec urdﬁg%otp?ﬁtec&fmgﬂtt ?oentaiﬂg@r %Pﬁfa&? hdynsBkohSusPrequests to the

conpo S source fi tT matel’y execute

di r ed¥ikssapy DrirencBedmi Sygchiemens analoersosamn have tah oghnogation
[ nvokeg.. WD 2005/ 114383 PCT/ US2005/ 017758 11 In
aspecPeCyng e enbodi ments, there are two types of
cont ai ner EJBs:

In various embodiments, a container (e.g., container EJB 202) can be used
to wrap code found in web services, controls and business process definitions.
Containers can provide special functions such as context services, control
initialization and event routing, and container-specific pre/post-processing during
request invocation. The container exposes a business interface that mirrors the
public interface of the component it contains. This enables per-method declarative
security on components. The code defined in a component’s source file is
ultimately executed directly by the container when a component method is

invoked.
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N A Statel ess Session Bean that handl es statel ess
(non-conversational) conponent nethod invocations.

W®R006a414383 st ate is required, these invocati onBCT/ER2008017758

handl ed by any pool ed instance of this Stateless 5
Session Bean. ® An Entity Bean that handl es stat ef ul
(conversational) conmponent jyethod invocations.

Stateful nethods require access to the perS| sted state

of a partic nen i.nst an

or eo ditaspieloh B SHPRRERIs, T AR s g catals &Bs:
CORPOReRiafeldst DesconY Besd tthn AhndTed @medse(@nrcoheersatlonal)
nmet hods are annotated as to indicate whether they

st ar tcommsmeninuectbed finkipeations Sirnsy &Ps atatonts) reqmed, dhese
met hod_ mar.k t t [

 non RS 588 1% RRldAD o, BR7HELRE {oBnls of KO KRHeless
new g_,aggmﬁ[&?eaﬁl on instance. The data of the entlty

bean is the Eer5|sted state of the conponent’'s

i ndt ate EntisuBsey theh handigoeaiels r(gorblﬁr%?nalheféﬂmnem Prethed
15 %&?&&ﬁoﬁmtgéeﬁﬂ etL&fs fr@%@esgfto tﬁg é)%&ﬁétéé’ sf Bt a

I n various enbo natlon can returne
t he cparigutlar damponent ma&ecmfrmyﬁﬁmm poessninitdroab application
i nvocati ons, the return value of..a co

onent, neth d
can HOMAILS, §N&GE fHOFR GORROBGNLS Syithsepsy Q@&Baﬂs@eﬁx S YR8~

nappi lﬁsrﬁoéﬂﬂﬁe 28n5t8RAQB IS iR EBEUhEE gtahhé&iﬂﬁme ‘bP ?imsh
di spatcher to an appropriate transport  object.

r eques t‘comvedseteah™y.i AVREAT® metsl mﬂ@dr@estarang becqna@mdgmdls
as an HITP response and ret rned % g ser vl et
e tlf: q

the HBEYBHsd BE™ RBIE, PO RTAHGE Hi DLiPreeRt dngew

case QhvERaiRShStahAtThadaiaVst thé 3ntdyBeal & fhelRfdisted state of
response is necessary. In the case of asynchronous

met hdlie icamponenit'srisstarcec| Sehsequsah iBScatinns pfaionfinve eeifinish

| 1 backs . f h hod i s b
voRBa oy SRR O B rRERE A R B ack T ocatfon

(e.g., via a URL) during the conversation. The
conponent's container can utilize a callback proxy to
send ana@pn%@mbedlmntsr@ OrEAton ek b Eetned e Gif cliggt. In the

AL E)P ﬁl%g&% drﬁg@éﬁ %f h Yt ﬁﬁ‘ee&f a &ﬁﬁé&r&hﬁmgthod

naV|g ron an M/across

dAabbe agaslated 1&t&@hlm ak | SOAPresgase Win Xse atappingf The
t hese errbodl ment s ga eflow.is a Struts, Wb
rawm%% torReAiEque %a atelig tq AR ARAVRPTIASS Harsppifabject.

ITRTIONEeg iy UES 05 RORHD8 EAEIHA g, T

édivneg iand rtuided Kish dETidrViet 290he 1888 to the ongmatlng HTTP
rgglg;{gu%a\t?lg/ gésgrgfg APPIes 12 HeEt!&g &&evréswlggn pﬁ@l o4 gpcvreeggonrse is
necessary. In the case of asynchronous method invocations, a client can
optionally receive callbacks from the component whose method is being invoked
if the client supplies a callback location (e.g., via a URL) during the conversation.
The component’s container can utilize a callback proxy to send information to the
callback destination.

In various embodiments, a pageflow component controls navigation and
data flow across a set of related Web pages in a collaboration process. In aspects
of these embodiments, a pageflow is a Struts Web application. However,
pageflows improve upon Struts in many key areas, such as providing access to

controls. For more information on pageflows, see BEA WebLogic® Workshop™
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which is incorporated herein by reference inits
entirety. The Struts framework i s based on the

wob@si11d8ewW Control l er (MWC) pattern. Struts PEI/US2005/017758

designed to allow a devel oper to choose the
appropriate 5 technology for the nodel and view
portions, but in reality J3BE conponents are used for
each of the parts: the views are typically inplenented

; th t '
SpSarian & S0P endsr apa: 2t iRtk SEpec ey
&ﬁ@iﬁ)ié ﬁ@ﬁp&aﬁed%raﬁb? rédRacd fisemprdipe JavaBeans). The
Struts framework provides nultiple extensibilit

poi ntBhewfitmis frameworie isabesed eve il M@ebé[me%@ﬂﬁﬁ{eroﬂ\/fv C)

repl acg the default Struts be P

P@%S%. §mftﬁel§e§e§}§ngas‘i°b? (i“?y poi ﬁltogéft & 8’?@\0/% d\gﬁe appropriate
tBERB 0B oP tho RE& dnbiafievi PoftioB) Wit in treulip G2ED abmpumns are
Struts. Figure 3 is an exenplary illustration of_ the

L}ﬁa‘éeﬁor oWChcgfltth%IPaf‘FO\FhQarYdeVé%(taé‘hsth it ympésoenged; @s JSPs
%l ?’t}gé)ssh H:l%n% hitd 1e>1I Fe%r:[]){b\éﬁ t PRag Qeer?# | St g model

a ol abora cess I's conf’i gure
typ\ibﬁ[y:ﬁﬁﬁpnst odSbY mewﬁmsiEMetﬂhsE’d@\ea‘EeGMS pFilter ( a
servliet filter mapped to "*.]j ncom

r equé@he puty fjagpewerk Fﬂéﬂq‘ﬁs '%5?19 E)’éf'?’?ﬁﬂ?l 157 tpr‘?é“tg gphere
at?e:@%g%ﬁ}s%gg th%ﬁ'y p?%g?fg{ g%fglélﬂgﬁh'ﬂts %glglz%of)aPageﬂows

dxbhﬁt uhemémensﬂalhtgl peditetb provideer pegraeshingShode] shat is simpler

provi des an ActionServliet to V\:hléj g.il atctiot? a
0y HoG RELaTRAE A TEHER 15 b PCTRRIAs U lpnsp} fhegpageflow
c%ﬁ&bl A 1R eﬁ%ﬁsﬂ%@tﬂ%cﬁﬁt@ @ 0ariolR @mbRlh Gits HISBS iR IS
at associate specific URI patterns with Struts
modul IIaSJatiousj bmb@chmemsommi@bp@qluasxrcscessnlsm@eﬁgwpd dp Hitercept

d | bstyi.t ,
Bl v i Ptk Dpdt TR GLoseRe L B Rl b 8. %0n B
igehed Rt féhe J8p! iﬂﬁ@&ﬁfél:t@%r Bam feehe 9P Thirkifotds to a
e

with a custom PageFl owActionServl et 300. 25 Wien a

1pgigistadoBirits m@gqber sk Suisuneduwe dinauically mgisterpd ndherily),
{ he .. .
B5PER%H A §er B G S0 RBT SB1 BP0 4R BRATLEPY wicn

Al Gt AUiPdrka an:Sduﬁ;et D efiE flers naomSm dnr £Biass wpglickiohesre
at speC| fic URIs (or URI Patter ns) to servl ets. For
disestep| dheurrdget: nees BAPINGS haty gssogiate: S}I)E‘ﬁf fic URJpaterns with

SRRPEA dhRs b ﬁlrg’&qgcgdr@ﬁg\?gau%&gl j o elopr egev ggmlegg Sgauts

request arrives ctro
ﬁaiﬁevaorkeglo&tsesflmdtliﬁtlbmtof almd;tdm detiomvserviett him aspegsi@$tthase

odimeng D8 1ieionSauiel: hapy B o SHb-HOLSh T i i pyom
p%@p(ﬁ; @Smgyg@o The nodul e that is found nmay be a
p ge

truts nodule that is registered dynamcally.
WO 200%hEA 2428 RCTY LBREIkE] Straf? s8nfig@ation files can be generated

based on annotations in the pageflow source file. In various embodiments, a

pageflow uses a configuration file to map incoming requests directed at specific
URIs (or URI patterns) to servlets. For example, URIs that end in “.do” or “jpf”
can be mapped to the PageFlowActionServiet. Once an incoming request atrives,
the PageFlowActionServiet looks for a registered Struts module to which the
request’s URI is mapped. If one is found, the request is dispatched to the request
processor associated with that Struts module. The module that is found may be a

pageflow Struts module that is registered dynamically.
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Struts al so provides a request processor object that
is associated with each Struts nodule. The request

WQr@sassss shepherds a request through nul ti pl BRCPIaEs017758

including user role verification, action | ookup, form
dat a managenent, action dispatch, and request
forwarding. The Struts frampgwork allows substitution
of a 5 customrequest processor. In aspects of these

S TN T N .
Rirs mbBgle SthdHcquést PrRVROK s1Phérde s rédiRst BEHHRA multiple phases

processor interface to allowit to be extended at .
ipelnding suspoirele sveridicetien, pcber Jeokig, doria datagmasegempRg action

GRS, S TR S b b AR PR v

cAbtof¥eqhidie plRreabt. oRegers bAheseasiudihente xhardifedt Grocssor
ggpl ngs defined in a Struts configuration to find an
£

wrsubsibisdarida qistem (hasel faeRegyesBragessor $92.

SucCeRfdthus RLAEESAMEROthe! Rt 5roBl AL ARNMBRPLIDY it to
that “‘encapsulates 1nfornation about the action

Her asxeasled The ¢aidwebgoiits oin pthec gascessiyg bef canfrequesed The
to require that the user be 15 a .tl.hent.i cated as ,
RegrfitowReruestiZiosesser wiildzes these yX‘ieaﬁlﬁl nPYRlefr RTGCETKAnRES
SRNG5S, PSR 517051 BIUAY doton
sappigdsl defined én a/Strues canfigneationeo rigtduam ectioncassdreatbd evikhethe

i f the user cannot_ _be authenticated as bel ongi ng.to
RS S UTE dd FEPES b e HaReIS, USRS oP AEPAPRRE that
egzggiﬁﬁﬁ{esti%nhmﬁgboa%aeﬁ(;i@&oe&s. 20 associated form

I'n a processActionForin 308 extensibility point
and \iffet dudlaboratien porasshman bshewufigulsd tecepate thet theeuser be

request or to the session. The reguest rocessor. the
sfFafgel bt el SFRarPYRe Baml FHE T BERERRR, pooRe
86, Qe Fh8dBsRIIbs 306 erttensiitityl goimddet@ntiedy WRétherBaralling
can be created and stored in the appropriate state.

UBkiais fire g geitablerode daserrortcai he Aetped krethe dersar ilsthp pajtcannot

d he formb i deptjfied in th
bt o R APl onul e 310

ext endiebirdduldt pRitesior ddi@miegueskther abestayet nexXibn f haydan
t he ap({oropri ate Action object. Struts _instantiates an

ag¥s]ciaie rhgap o2 pregessAciarl ared0d extensdbiitnabet avdyphehsr
. ! Lo
BRI SighB BB ) B BuRGRoRAE Lo el
precssat iessatenpesaiotacpag dd fonn ibsardimrthy edjubst@msedsmnState tISit
cl ass., The PageFl owRe Process

JAct i on es Y r )
i BS %L}pql,aq BV ffpran %}%beaqrgatgiéa ptored IBEF% ePpr(oprlate state.

c Y. %«g\&ﬁ | abd) th SeRRSiS MR Nhtd 88 Uh8Soth B3
@%e%ﬁgtéslrto%r?c pg%egf f‘%t’m oléfjhe%cﬁl%rmy% so opti onal on g
iderpifiedeint thei precysieriondfdmdmn theaprovessPopalaXtD310 extensibility
p%?I%S/ 114383 PCT/ US2005/ 017758

The request processor next finds the appropriate Action object. Struts
instantiates an object using the class specified in the action mapping and returns
the object in the processActionCreate 312 extensibility point. In various
embodiments, the base class of each pageflow is derived from the Struts Action
class. The PageFlowRequestProcessor instantiates the appropriate pageflow
object (if necessary), caches it in the session and retwrns it as the Action. A

pageflow object may also optionally implement lifecycle methods that will be
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wo b@spages | ow i s i nstanti at ed,

14 invoked at appropriate tinmes. These nethods are on
Create, beforeAction, afterAction and onDestroy. Wen

i nvoked. In various enbodi nents, the

PageFl owRequest Processor invokes the 5 pageflow s
execute net hod. This net hodperforns several steps
around the invocation of the pageflow, including
establ i shing a.cont ext at wll be available ,to the
PRy .aﬂﬁg?ﬁféag‘?  HIRESs ptﬁ%sg, n?bkogf o%rear%kge ‘f’oﬁefg réA¥ion,
SRRALRSh ARl e51PesBbP. WHen SHeOp@RfloW ihenspaiaiddOWs onCreate
Obj ect. The execute method i nvokes the pageflow s

wethod ésawplend.- | i f ecycl e met hod. Next, the execute

met h i.nvoke . f j L

epectt NGHE® SrbbGinRaes e tPadkraih kOB dfkor inokes the

H@ig@ﬂml’d ekecutd @ittigal. | Bhit heethod gfelfonhs sabdrelr Aeps amound the
ifecycle nethod and returns_an . ActionForward_ obj ect

nyoeaen o ircrascBpye Miskiing estblighing greesierkivgt W be pvailable

e a . [ [ : iect 11
%a%é%%g%eq'u%g%%ﬂégg%gg%’ tggsﬁ%@o%\%a%‘g or RRER 1e)Jcetc the @
stbieénin tle pagdflosy mb;BCES’SI;E@ remeudéConéthgd 3fiviokes the pageflow’s

n_vari ous e

xt ensi bi|.it oi nt . odi. ment s,
batpieneist bie-Yo deetbod Moty Farrisay o OHah dOkbn s PRgRLow
L ARAN o Yox miﬁ%%ﬁ%ﬂi&gf‘bﬁvar&_ BbiRct 1 téSefutthed OFhefeontroller
vari ety of situalions, 1ncludinig replacing whole

thag etaltwsher pageflemt’s ngfigdgedn olifespdeenctod rand returns an

I i f | t ft nmbodi ts,.
o oBne R SBiech Moter FabeTraoomagh i gL oL KB B Shiee!
@Pfé@&% b QstirfkioR 8o YA Fehgle FINHR1 SR caB0ARBEh RRward or
aiterAction nethods and create ActionForward objects

1etlved thredienhietindire prigagref PiovezdCanfihdl Aigitensitelily ppint.

determned. B . of illustration, thj

user ot s bmlRrhinpis™ienR s Beed (e (gl change
pep¢ilgat t@?ol’b@y dywakerepdag it MENs & esefilr @8 @Mt &ibtyvot Ritd@ations,
notice of sonme kind. After review ng the notice, the
nsklidinga Ferecing wleniat paggfleys r &t insgEmet pagHlovorsegienges into

48B3, 0565 B3P ARG AR A M rean S at e
bepitigeri he. el tofra pagtRew.ept i oen evlaged | iowbeforedction and
additionally can have access to the formthat is_ .
Hegrdriaare cmetégﬁ% r@da stqalsn Aol gaerd neBieeis piidgse | dpstination
' ' : i > ent e- dfk v
HRPLGVE CETBR R Syl (HERERRL ST ET o o0 Yy be
yefid dénta scenagiot winere itlse first ticerenste navigatemto a 3@blHage.tthely are

BEsTHLEER 2005 OLSRar btloffiet SyEuTiRy U otienbe Jrek e be
ﬁﬁ&ﬁgtli&g?rtr&ﬁﬁe&’it& khe,tlﬁ'ig?{afl %B?)gge.\ﬁé%ﬂé @hd bR6r action pageflows

I nterceptor occurs in the beforeAction or afterAction
Ineyve hrgdgss et chnyrpdstédnfori éxa ol befbret andgafiter interception.  After

@ﬁeté{;]eg)g/ggf %?gfehgv% a(!l(ﬁtigrf’a‘fl(gfcctalsl h%{/e Elchc%gsetoetﬁg ?odrlmnﬁlg% 1Sé’popu1ated
by the action that was intercepted.

In various embodiments, interceptors can be rule-driven. Rules can be
specified in any number of ways. The present invention is not dependent on or
limited to any method for specifying interceptor rules. By way of illustration, a
rule could specify the name of the pageflow that will be affected, whether the
interceptor occurs in the beforeAction or afterAction method, and an identification

of target action/pageflow. In aspects of these embodiments, changes to

its on Create PEL/HIANOF/B17758
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wheoosodis ed by a "one tine" flag,

WO 2005/ 114383 PCT/ US2005/ 017758 15 interceptor rules
can be detected on-the-fly. Interceptor rules can also

the interception will occur only the first tine

t hrough a target pageflow |In one enbodi nent,

i nterceptions can be confiigured via an XM. file that

defines the source and targét actions plus any 5

.nodifiers to the interception_|like one-tinme. This .

iEeHrePGE e A B el HTORC S deisep{RaFuled (g also bemodified

b?lcepe&&' Bhes 182 Wiah nfads Bat Eﬁ@in@&éﬁg‘ti@ﬂ WA occur only the first
nterceptions can be turned on and off _

timeo dghmngntad daigely pageflov.ein hage emhedigwut, c interneptions gean be

cofira sy P POE Pt 7o TR i G R d oy
rddUi BB esit¥BAlefoepliont fie bib@Rki TRis cdntiB@U4abn idfbsmAionds ald

depicts conponents as logically separate, such
refetiinet dcoessibde, e rtbatyany oyt the perfiguaed interpentivps ean be furgped pn

<00 A OREREE bl PR3 TR B B 2%, Bfeer bBmdadf upgred

:Mﬂgﬂmﬁhﬁaﬂhinto separate software, firmware and/ or
hardware conponents. Furtherpore, it wll also be |
apparBgure: 4 if Hesexcaalpy clluptiptioneot p tmessaging daysg R various
TG 31 LSRG a o I die SRR hotpRhcns o
legicalBesepusite, ishelt depiatimniy wifelye fernilusteativatiungpsesd eVt wdb be
connect ed by one net wor ks or ot her suitagle

one . or. nor
apBAFRTHTP dagse Shillodismihe artAlia s EHBPORetSPOLERYed i Biis Tigure can
b,(ah%rﬁbi%é&h?f dRA&T Y §Qafie Botield, 2RRAWEIONA/SF Hrdviie
scenari o can 1 nclude“a nunber of client users
campboentpr Botissmerd| itewdl zisd be mpparesritan thabetshilked in the art that
“clients"), worki t oget her under. t he coordi.nati on of
sulmBeiishis: g Ry LRSS Hpite Grnbinst efpoleHerb e orfigon
{BE GRAL | BrRfihs UeRRBI& dn Be . didtAButel | BrgS difRRscht doluting
col | aborat'i on"process) can interact using a protocol
dewiges icennieatednbyawoa grimers netivarksspre othsr ghitabhe semmunication
enbodi nents, the protocol can be transmtted via any
&omuni cati on medi umincluding, but not limted to,
one of cHMIRraHAl dcnaiddthefeinaflet YertRed R ¥4 KeollabbRkieR” or a
menory, a file system distributed ok()ij{ ects, and any
“secnerio”)seant mblude rreBvisberop! elicsth wsefisnandfaif Brepesesotherqipatter
vari ous_ e LRent s, ' : '
SRR TGk R te B0 Rt QRindRlh BE LU BGrafon
prédekd. Th Raribss e@bodimesisatie sebdafiogaeticipilte(i.c.,3be them(syand
t he nmessagi ng Iager b¥ utiljzing an pl.i cation
tire en)lehprsifg PTOsESS) et EIqragbuping @ protopel tais Knqyss agong them.
' ti | ii.h eat.i aden
ICARRHL T R il M Bithoct] W0 BY SHRERGR “Eu g
cahsunidatibn decdne insluding,ebut not limited to, one or more public and/or

private networks, shared memory, a file system, distributed objects, and any other
suitable means for exchanging information.

In various embodiments, a messaging layer 400 provides a communication
medium for the scenario participants. Participants can interact with each other
through the messaging layer by utilizing an Application Programming Interface
(API) 402. The API exposes messaging functionality without creating dependence
on any underlying communication facility. The API may also include one or more

specialized APIs (not shown) tailored to performing certain tasks. In aspects of

whi ch meanBCT/081005/017758
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speci alized APIs (not shown) tailored to performng
certain tasks. In aspects of WD 2005/114383
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functionality can be surfaced to participants as a

software library, as one or nore a object(s), and/or
by any ot her suitable nean The nmessagi ng | ayer al so
i ncl udes a Service Provider Interface (SPlI') 404 that

allo ne or nlc |on V|der 406 - 412
t}feée BV RAHHERIS) @DCB?‘E’E;EE 5 S e
hbﬁﬁﬂ( eaRAL bPﬂlofséJ&beJeét( alndﬂbfr b?'?sﬁy 3FHer a.ﬂehbléhﬁéﬁi@y maki ng

r services available to the API. In aspects of
t hes@he elmdaseaglmehtysr alsmncmmetauswmm Pyovidan Interfgce (SPIL404
rar as one or. nore
58 AP (gt more SRR s L s AZRS iRy
“%ﬁ?\ﬁhﬁfv’rtﬁe Crﬁéhs@ﬁngi)lﬁb@‘l?ﬂidlpdelﬁéﬁﬂigeﬁbrﬁé oF Wil bf €’ SM and
factory class that 10 constructs a provider

themz’d}’ermahim i their beeseigesoravpidabdaretoeite AR tis aseagts radqthese
NSPOLE [ t QG t
Bt RRERelin] S BEjsultde, BE 4058y, o8 dhe Orimore
oI_?j@Bt(Qe aBd/pPBY gy TR GRS lhieﬁné)y_[ntd?.pedﬁe 55 &@he gmbadietents,
his all ovvs mul ti pI e transports wthi %%ﬁcenarl o to

Eﬂé’ldﬁﬁ cpn by dmagically rreated at FEsURG Wy dagary flasy fhat
coiiEfs SHRGHES iRpicrIREROT RGN TR PRl i Pkl

bastiiidt, tfanspeansgpiability, proweolf etc. I variouws embodimentscmuitipge
provi der is not specjfied. Those of skill_ in the. alt
cwmnumogeam BEQVAL<ES £Hube SURPOHAL SPRIUEBRY b dUf qursasiglay g
1@%‘ ahd E% t@&rﬁgbﬁd QYL WRekariPas ot GORIBANICAL it
t can be any met hod for exchangi ng
masaiagmmand)ernmbhlmﬁlr(hbuasmots dfitheseezinbaslyments, when multiple

i nt.er-process atl on ,OLEessr
DR R o i CESER Pt e B Ratp psg or
cBinRRicaBbRHARE (RY Eﬁo@f@r PRt pehifed. Sllhbébb(')fBSkﬂl in the art will
communi cation links within a given conputing  device.

afiprecisiR thall d ewsmuhieativel prmdqrclg ads netlamftechtorprowdingmetwerk-

viders in.a vi det - endent f Ng..S
Bl chbiiotsarSn, D Erief be  BREBCPS sy GRARME "op tlffinging
lﬂbﬁﬂétﬂﬁr SudhBs kqsutcmnnﬂ;tew tbY1OlterfpesHesd ico@naintuages, irer-
the API. This allo f or accommopdati on of new

DPEXRBRON mmumcatm | Gommrasniegion AERREH sYried memopeyor other
econe : der | vi :
REFRTSBLR LA 0 LS8 Al 8 compute

dagieer di ngly, the present discl osure is not limted to
any particul ar comunication ysi C, :
| ayerlher 2lls plows thnedd 19f acsrss| e hmg‘@oqqﬁlév g?tplwﬁ?rs m a
¢ f $mBe H@%%h}%'&aﬂ%th
APSRAG ol Y SHUS BV Sy spil At
SPILssrboidersecan be changed w1thout requiring changes to the APL. T hlS allows
for accommodation of new communication facilities and technologies as they
become available since the nature of underlying communication providers is
hidden by the SPL Acéordingly, the present disclosure is not limited to any
particular communication protocol or physical layer transport. Those of skill in
the art will appreciate that many such providers are possible and fully within the
scope and spirit of the present disclosure.

The SPI may include one or more specialized SPIs (not shown). In aspects of

these embodiments, the SPI can include functionality for initializing, starting and
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WO p@badsss unctionality for initializing,

The SPI may include one or nore specialized SPI's (not
shown). In aspects of these enbodinents, the SPI can

WD 2005/ 114383 PCT/ US2005/ 017758 17 stopping

provi ders. The SPI can al so provide access to
specialized SPIs tail ored {19 specific tasks. In
aspects of these enbodi nents, the nessage provider SPI

can. expase functional jty including: » Functi | it
SYOBPInE IO TS, G3R. 3P % Ylg@r?ﬁCSSSﬁlLPﬁ'H?Cl‘iﬂ}?@ﬁ S tatlored to
sg&gﬁd Sd NGy ashebhCofl BEREGHbIBmMBASVIhdGhes8ag&epr6@ldeP SPT can
ther processes, if any (e.g., an instant nessaging
espose duncriohalfymedlidingl i ty for obtaining provider
attributes, such as capabilities. For , exanple, the |
entr Fpnetimaivhfrdsitiahigng & prwyider-t This ypight tusdpdsyconfiguring
gi ve rovi.der N ' ' : Fin
dser bR e Rrordte's doH0F b 818k plotcipt, JEBhAINE Tth et
f uncmRBRling serveef)at ed t o managi ng user accounts. For
exanpl e, changi ng user passwords and user perm ssions.
A Fulohetamalityt forf araiolpgaprovidgr attulsies, puels @s cepahahiagge for
APl , wher ei nhsuch n_ API exposes . tional'tdybto .
pr ov E§ETRISe the, FRIENIGR PAPREE FINFGFRER, SRPPOrsdaby @ given
Funct,ian@ i ty for obtaining a connection manager API.
By way of illustration, such an SPI can expose
CoNN@ghéthaliBNg@bRing W ueér @oadiit triyanageiCAPBSvlidiéin such an
abi | ip&}/ to login into a server, the ability to obtain
a vaiAl] exnasatirirecionalityc siaed oo MaPagIBE BT acsantys  For
attri - ‘] schenme to
eg@@ﬁ%: é}{%ﬁlgmgg%?rﬁ)ta%/%fcgdég nd RRFhetRtiLfhs

use, tarn uni que identifier
foi  FRAcBRARNRE bbahin@AdsdrPResdRid inbiadeP APENEhaBId such an
receive messdages. " Functionality for Treceiving events
r el atAR] eixposes fumetipeality tmprovide aisgrauessnesd relat¢rbiggormation.
enbodi nents, this nethod allows the registration of a
met hdasstionghifye dors obfaining ca i @HBeqtione 51Eager| APLeRyr gray of
to regeive a ifi j qe. d .
e 1 iy a0ah S5 ut 5PF bhP Bunlls HofheoliHE ARt RECHoA ity
aspegt& 25 thd abilies €o sgindhtveatssrveriuthe i gblilétynessigia a valid
listeners can be associated with a _gjiven connection.
A Ve CRBERIGHIOP COBRSHPR ParrdsYhgast Pl AU, es%-nél,e type of
extr j ' i.on, - ; ;
o ov ey Bl SRR B8 to Fite cpi (ORI EniQhe Mehingr for
is rnespesioh) amdfthe akitignepard amiyeo@ssngemgesad maki ng
them avail abl e to participants. )

» Functionality for receiving events related to communication. In aspects of

these embodiments, this method allows the registration of a methods,
objects or functions (“message listeners™) to receive a notification when a
message is ready to be retrieved on a given provider connection. In aspects
of these embodiments, multiple message listeners can be associated with a

given connection.

»  Methods for processing messages (e.g., parsing, extracting information,

etc.)

One type of SPI provider is a channel (e.g., 408 and 410). A channel is
responsible for transporting messages and making them available to participants.

Channels can provide asynchronous and/or synchronous communication. In the

st ar t POUS2VAS/017758
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Channel s can provi de asynchronous and/ or synchronous
communi cation. In the WO 2005/ 114383 PCT/ US2005/ 017758

wadosasssdf asynchronous commruni cation, the cheereb2005617758

di rect received nessages to one or nore registered
nmessage |listeners. In various enbodi nents, a channe
can be based on the Extenﬁ'ble Messagi ng and Presence
Protocol (XMPP), available "fromthe Jabber Software
Foundati on (www. j abber . or MPP i s an instan

chresel AV RIGIRIOYS 6@@@8&@@%3# @)ée’eﬂsqamdéWRHF% ef{’a%ﬁa%ejéo
ov%“éklnoré\?%ﬂggﬁg ln?%gg 1RARRCH PLs ce%xbogﬁﬁelﬁg eHheat@n

an e server to exchange nessages
bei Habedbdinehe Prtchdible Adedssging dnd Fresengsaliatasop (E8ERg,cavailable

i nf i on. i nf i [ | . .
R N e s R T
nggosg Irlg g?aﬂtc%g? Haddd M ExRASER Nf&rléipnlﬂlrﬁg'ha%é (M) e RaMKMPP-

tion technologies 10 are possible and fully
babddhichartnkk psadder eand capinunicatsf withe aprexéanal MY ssiviee to

All that is required fromthe ssaqi ' .
AELREP SRS LT RREDATS TAG BpeR gt T ftogpation
ML PorhitiBg @ows atparicliist AMindVBHSAgArtCipadthforwsdetario.
IM support of presence is centered on providing

a
Qthert imeplémentationgthiased on sipdlaaior diffesent comapijcation eghjrologies

desk". .etcC for..all t users. i ' I
reperpagihl Vgl g BB b P YpEloat® AR ha
i€ FeR@IEbABBinSthe BlegS@lindaydrfsatampoianiscanfdmmandd tedhd SPI.

i nformati on about a user or qther informatio hr oingh
the U nstiongifasesenss isgued in 815 nglaaicMgssigg{dM) world” IM
[ | ({ : 'C & 3
SBEESH §t B R 37 8 Rreh OF pRARAR LY it PRl
‘Pany i fedrpany eslt”, atc. SRIr gt ¢ dsars $wppoist wster t(alfaselerred as
the case with providers based.on XVP ence

[

P). Pr.
“RA8Y A F On [ 4188 Q0BT PP BRATSY o DRGSR LEPBUPHERn be
123 DY n@rmREH HouPH LB o@ﬁe@sﬁl@&%aﬁBH\fMQ%h {E0R) of Whles:Mn

scenari o participants can use to |let each other know
adffitiohed serplies emceceinthg ns¢sadges, the mpssaging loyeraAitlasmialyy can
the informati on to.the other [tici nt r b
A
it Ke{sl*iﬁttﬁ@%éts%r\zvitﬁ BRovide2$ BALEE 0Bl RVIFPS! Pe@sencdinifbrinzioh an be
channel provider to communi cate presence information.
frovided bpusch2snd rivodidersen by atshegial prrposevieseppreprayider (406)

resence .i nformation: user .and .appli (.0 .
R Seheaan ol TRt 58 T Hraf Btk Kbl BREARE and
RRES W8I, 8, beoddbatindVidk | iaRirhiatiyn @b @epethéd phiiefpanfsodr dy
scenario. 'In aspects of these_enbodi nents, user |
ypdetieg) e seetsal roposiane dByvaorleBlusiginm s Prsrense dEgHide can

rovides.informat.i [ Il abi 1ty
SBEE 23l Bl PRI, B AR SO AR b s
i dirg adts, ORerdBate o itPmBrdfasttsentee infotnheion: user and expglitaion
find appropriate partici pants ., who have the reguired
HEPYRPE atisein PEEsARGen @pd status provides information pertamning to the

availability of a participant for a scenario. In aspects of these embodiments, user
presence can be based on roles. Application presence provides information
pertaining to the availability of a particular application. The presence of an
application may be important where there is a need to find appropriate participants
who have the required application running.

In various embodiments, the API can provide role-based presence

functionality. This allows users that map to a specific role and presence status to
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In various enbodi nents, the APl can provide rol e-based
presence functionality. This allows users that map to

w@2@paci3di c rol e and presence status to WO 200B¢/UER83017758

PCT/ US2005/ 017758 19 be dynamically invited into a
runni ng scenario. In aspects of these enbodi nents,
presence functionality wlkgbe able to provide a set

of users that map to a given role and are "avail abl e"
to participate.in a scenario. .In_aspects.of these..

g AisBanisally &1viisd jrlp & aNEE sommario MEAPeRE of Lt STRSgigepts.
p‘EéQn&equ@tﬁﬁﬁlignwﬂl bé bt 18 rovidared oPisdré shalBiEpebsa given

can be defined by one or nore nenbership criteria.
réle| endveppi fayailabla héo mrasidenaic bip whiesnatie. i aspeds ngfnépse
ether or npot. a user. sati.sfjes,t e | .
e%’\lﬁlo%h@?einés’ P&Pf)ealsgfi %‘g‘l@?% Feg.Of S?IS'pﬁrIjé%s%??gef ]S%IQ% g U saétlnglrlﬁes
sBared Bk €tsCiABmBErs 308 Gah DR dlcfined bl|cesor MéreRat@bership criteria.
PMenbers + [ Menbership Criteri a!i wher e PMenbers 1s a
Rode mappingeis (thy prefestpy syhighdy &y dgemaned gihsthsy of gt a user

f.or . P at ial, o ' syuhLect
st BTh RSB Shiep AN Ko ERERROE, For et LLPaRUBER o
rdle e 66 déRribed agfotlowel €, they nust bel ong to PMenbers
and 15 satisfy the Menbership Criteria. The Menbership
Criteria can include one or nore conditions. By way

of i lgbusts ahi@irs SHCRemIdht) @RSt&AR]I ncl ude, but are
not limted to, one or nore (possibly nested and

i nterm xed) Bool ean, mathematical, functional,

rel at lsQ X ) ABor RREAUREs)RAES
Can BARRTEMAABE g MR, PiofP) aRfor HRERIRES (B o
agpsd of otdnbnlymdmibgrsasti thisl toje wilijew te dhn ddnberthip Criteria, if
participants are actjve.. Thi j ves trenmen

oBo R DT PEAPBRIETY § Ty s TS LT e dr bt and
s&iﬁs‘fﬂ%ﬁféﬂbepﬂ@' % PALRMBLARLSsAh CRRAR' da@Sinlale BRe or
changed w thout reconpiling or restarting the effected
npore goaditionsByByaway aif iilistiation,ssurlo nonditers edaringlnde, but are not
fall.owing Adm nistrator role: 25 Admpistrator = Joe.
IR oSt BRI (PoesiP et Seigish) e mathetdfical,
fsiFoRLIS t1 At L, 'Rl AT NtScad SxpressidiRl Suchdde raRIREA He tovlluated
users (Joe and Mary) and users belonging to the user

dynarnjsalin ek dustiper theyegan atpee bechpegedymamieallyewhide scenario
i ncl ud dit,i.on. t hat ' Y
GG 08, T A eGSR, SANESL e

ARIERGR0lsOsinbe BHEMh&IAT operatiy parandire ofirscankios t ¢ane be
is after 5:00 pm_the user is a _menber of the

changediveithost meompiling oprsspastiag theefigsiepemanp®0s/ 017758
20 | By @k QT EPRA EBitder hBRE AR RunfFhish ol Fol€aN be

base

Administrator = Joe, Mary, SuperUser + CurrentTime > 5:00pm

The Administrator role has as its potential members two users (Joe and
Mary) and users belonging to the user group named SuperUser. The membership
criteria includes a condition that requires the current time to be after 5:00 pm.
Thus, if a user is Joe, Marry or belongs to the SuperUser group, and the current

time is after 5:00 pm, the user is a member of the Administrator role.
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partially on a user's properties. By way of
illustration, consider the roles defined in Table 1

whetosur43R0OLE PVEMBERS MEMBERSHI P NAME CRI TERI BCT/US2005/017758

Supervi sor Joe, Mary, Paul, Job_Title = "Manager" AND

Ti ot hy Departnment = "Custoner Support” AND Status =
"Avai | abl e" Ser VI ce_Rep A QO Users Not (Adm ni strator)
AND Status = | "Available” 5 Tabl e 1: Exerrpl ary Rol es

in Various Enbqdinents e, Su or role

its tvgﬂpp%|enﬁ)@%réer)§s uyé?’léelif e; { canpl&e %%selﬂd G5 1853t
paitiRy BY-a ﬁé@r’@{p@(ﬁfeﬂle@ By abdyf of ﬂl@ﬁtrz&l'@ﬁ é(ﬁisﬁler tH&:Q‘@R:s \de€ined
nmust” sat i sf 10 nenbership cri teria which
urEqbﬁErle@l@NJ ob title of "Manager", a departnent of
"Custorrer Support" and a presence status of

usBlOiEof thé’MliMPéiﬁsare its potenM ewbErs, but
onN$MHEosd who do not quallmforERE@@erVLsor r ol
Sipervigoe  aVdob,aNihey, Paulc piobe Mitlet “Martagel?’PeND of a

rol e- based mystigM i S t NDefirfndé bL@istptigr Sappom! AND
avai |l abl e {from 15 BEA| Sissiser®Avdilable”! n vari ous

S%&R‘zi?é" MUSAT CRLE ™ PaSeHNGl( %%ﬁﬁ%@trhtﬁ@%@ts}té’cﬁs can be
eval uated | as needed s n&@aﬁ%ﬂ& term nation coul d
L&%&e&a@e:' Brocessng=delays aspects—et—these
enbodi ments, different rrechanlsrrs cg; be.used to keep
rol e- bas@@bhlesExﬁs@lw%ql%mu‘éwq%Emméaﬂ@ts In the

wor st case enbodinent, a role's 20 nenbership criteria
are The aiupuhastoedobainhludém s poteatialsmcmbals ansesdoeAMarry,

t | t | ut th t
v sl S5 ross T gmtgeféa@m@ ;S bt Sy gae
n{eﬁx‘gﬁ%ﬁ‘é}l i) ke ‘5}{1(}]&@¥ @fesi 4 ! é’oshﬂétdfo‘w[a@ég@ Gr ddpafthRnt of

ge nore frequentl y than ot hers. Groug nmenber shi p
“Customxa&‘ppxm;rt”vankll a prosench iays afitvadshle’ néervice_Rep r01€

oAb B3 SRR B S e Y ] ose who

d6" hbe rqueﬁf}d ForGhe NSBRINRrDO1E EarRkl alrdi advatlaibi 142 @nghmem
user ogged in -just once at login tine. On_th

e

embhélrrndma nﬁla ralerbeyedispigsewris therBBA 6%@31@@&@)?@“% twilablefipm

B?.}}F tggg;tg menbershi p so rol es whose nenbership '
E178%d8Bend on date/tine information can becone

st al gy vefidusabodinedts rfle.bagkd progent irfbinigidpaan ¢ evaluated

scenari o). WO 2005/ 114383 PCT/ US2005/ 017758
as needed since such a determination could introduce processing delays. In

aspects of these embodiments, different mechanisms can be used to keep role-
based presence information up-to-date. In the worst case embodiment, a role’s
membership criteria are recalculated each time a role is referenced. A more
intelligent solution can look to the criteria itself to determine how frequently a
role needs to be recalculated.

By way of illustration, some criteria change more frequently than others.
Group membership, for example, will not change that often since it is typically
established only once by a system administrator. Hence roles that only have group
criterion do not need to be re-evaluated while a given user is logged in — just once
at login time. On the other hand, date/time criteria change more frequently than
group membership so roles whose membership criteria depend on date/time

information can become stale very quickly (e.g., during the lifespan of a scenario).
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21 I n aspects of these enbodi nents, presence
informati on can be kept fresh by reevaluating roles

wo b@s/1dsgend on date/time criteria at a set i nPEr/v81005/017758

Thus, given a set of role nenbership criteria, the
criteria that is considered nost volatile can drive
the frequency at which the,tole is reevaluated. 5 In
vari ous enbodi nents, the néssagi ng APl can support the
feature of subscrjption wherein.client praqcesses.and
g GePegbb htthesh FRORWESHS. BiEASR B MBEoR o g Kel e by
rhVERAGHRL HOS e de%bﬂ(?an HRLAIO critbiia ASPRE tifter9hl. RS Egiven 2
enbodi ments, a presence provider, channel provider or
sett derolp meadssshgaoriteriai tho reritdvianthes ist eonsislered mestbenlaile gan

and notify client ocesses and/.or col | aboration
d5ve eé%‘%’?‘i’yaact Vﬂ’d\’}g ié&;ésgqegyagpaéa&t o receive Isuch
not i frj, GREbQ eRboditiéntU ekt GRAAERS. APNealRasREt e Alure of

provides the ability for a given process to subscribe
stlgscopgorowhemsiteclicot processes arglsqodleberagn pigeesses can subscribe to

enbodi nents,. Users .in a.given.role ca | t he '
repegL Pl ol L SRRl ol i ipabLat «
pdiBhde frbiMBE ¥hardrel peiRidel 0natheapRREdsScaBfmotitve Shanges to role
enbodi nents, such approval can be automated through

memebeuship end motifsclient gragesses pril/eiscallabprating Profssps dhat have
in [ i : Il i.Qn :
St 5 S AEH ot A LBl enmp P
pr@qdssths ylitpr o€ asgiest ps@ress td sabscrbes ém oaetorahoreotodss. In
Referring again to Figure 4, a rm{]i tor ., rogi er 412
agRaststghessembadineyt. e 4y & el Tt Rthe %ﬂilaﬁer ficcept a
. . n. a o S s, f
R
thidse dtmdiméntsresshgpprdval cat heraupomated ehrough haspe of sules
of these epbodi nents, .moni t or. provi der.. can.be
SBHA T WG ek BTk SRE S I CALE Py
cP&os‘é" th|autdr@fiEall UL &Pt Wsﬁcﬁ;ﬁﬁr@ﬁﬁ&@s by pfocBRediddrs in a
anguage, graphically, through expressions, or through
giwep sebefhrelessui t abl e nmeans. A rul e can contain one or
nore _expr.essions that can, 25 substitute expygssion. .
vari ARGENE T B Qo BIRNECT A Gr AAh, DTOLGRT 1y el brovide
nﬁé@géﬁﬁ%ldygﬁnbﬁit&ﬁng f@ﬁé@roﬁ‘i@ﬁﬁl{ﬁ%at%sdﬂdi Aditirt Letivitiedr By
any other information. In various enbodinents, a rule
vearofianenditeitingteremale; & alonitpopiiovisler eandir@dghe Haw of messages

t funct i d | ~at .
RS PP TS P G OGP ol Bdvidban be
cBHBEIted aBiaYagRs thad démimbieswrattediines itswilaftack0 Rules can be

expressi on can be pre-processed one or nore tings to
eppiesssein vanaigpl lengungpseraplueallyn threvsis eXxmesstopp.oitrigrough any

| OF i BRCH R 8X PRSI Do Icbtth | BA! €RbrebBorsNB3E

B R PSP By bt P Gr R SrelRorsBRE can
saqtas S icppesdoe padsbldsl effand fredehye hifodmationheusec opeofile
and spirit of this _disclosure. . .

information (e.g., name, address, position, etc.), or any other information. In
various embodiments, a rule can include mathematical, logical and Boolean
operators, function/method invocations, imacros, SQL (Structured Query
Language), and any other suitable query language. In various embodiments, an
expression can be pre-processed one or more times to perform variable
substitution, constant folding and/or macro expansion. It will be apparent to those

of skill in the art that many other types of expressions are possible and fully

within the scope and spirit of this disclosure.
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WO 2005/ 114383 PCT/ US2005/ 017758 22 I n one
enbodi nent, each tine functionality in the SPI is

SPI (e.g., via an event) so that it may (optionally)
| og and/or act on the information. Alternatively, or

in addition to, providerssygan proactively notify the
nonit or provider of events as they happen 5 through a

speC|aI|zed mopitor SPI.. In th|s

(e. g0 Qg AnbRgimpr cpcdy Bms; i gg?y@s?h ﬁg}\;é cle(%sr?doqle

n%tﬁ‘@)? ?@vﬂieﬁf&h gt ﬁdifﬁedqﬁnthg eSHIr ke dflé/\@@tehﬁft) s® Ehaﬂ of may
is invoked by part|0|pant I n aspects of

(DPWEEIIEM@HM act qnhéae lnﬁmmqu phlienalavelys 01 Wordditjon to,

r _processes sen
%Vd& ers rclaﬁ é)é?ac IV?I& Sno Ith {)j v e?) ﬁg%géﬂsts %g Iﬁ%ﬂ%p?en
thiQu b QWspabRAZdd BLoRHED SPI. OfIn Jtﬁlsnwsys, agbsvarnie.py sendihy and
provi der has exceeded a certain nunber, a rule can be

rsqsaewang megsages, PrerHigal el eseae SrerRnatinhgan hatragked vdisth
)?(% ﬁﬁgsA{)ﬁFs ﬂQ&ﬂed' b%ﬂFa gﬁﬁl&péﬂf? Q Es(re ntgtfngiry;e?ﬁ@&ﬁments the

rhddites pfBidedra® hotfartasr progasdsi(e) Igp dytsending \mﬂssa@ﬂs) of events
enbodi nents of the jnvention, thou h thi gran%
egéﬁ er of

thiat 37 gges reles cRarsxamplf iIf precesy, n%oﬂ’éﬁisé Koy

| r
T
spéctlﬁémwtthtt}lne comdifian specefyingohdt pageess 74 will be hotgfiedewhemrthe

be co;? ned or di |g9\g i.ht 0 separate software,
THESSAT Bice P& conponents. Furthernore, it
wi |l lﬁgéﬁ; b&s aRRALEPIary AlustrIOSE of kédnhRE partidip@itsint various

t hat conponents, Tegardl ess of howthey are
eogwdimeds 20 the idivedtided Alﬂmgbﬂbwud@g@m tdepictsaprocesses and

comput i ng dev or ca tr| ut ed

CRPPPBFEN o RS G B0 B SRRBRT bl G B Mpigive
PUBiosed K il B¢ RBparestutd aldse sﬁqrmum £t 410 Th4FeMB Scontpdnents

varl ous enbodi nents and by way of illustration,

ocEyedi o ﬂm' tliguipann de @@nbl@ ndiviged it lserpgie software,

not her ne or_nore 0. n
FStag i of hy B SO oD B0 it R s Boerent 0
tROYEEIH)ied 34 HHRMrPthevdudR E:Smb&mntss P@Mﬂless d howthehark leembined
messagi ng | ayer is based can optlonally utili ne_or
mléldxwpmrba&@@tq Rn She \vane sopputiae edeviEnde 0%§§af§%t§1buted
N9, P @gﬁéoﬁnﬂtﬁiﬁe&%?ces DR OBe dimblY Setworks or other
aInH ration e are two coll dboration processes
sﬁ@ﬂﬂé%@ﬂhﬁﬂumﬁynbmsmmess processes 500 and 516, and
two client processes represent 30 browser.s.
508 dRdaneps embodiBIFg Hisk bY F@Yi .q(}éﬁ%{st@“eﬁ Fpatf} pEcipants
cléﬁeéoxéxﬂﬁlﬁﬁtécﬁlth 8 %%tﬁ%‘i'd%f] oY & %9@%%&%29 Nusing a
xecutes on a server browser 508 1's being
essygng yepsoe fTh aspdsloftheSermtmdinemb eropasuicaiongroGdeors
IS, bein driVﬁP . . . -
(not shown) upon which the messaging layer is based can optionally utilize one or

more XMPP-based IM servers 510 to exchange messages and propagate presence
information. In this illustration, there are two collaboration processes represented
by business processes 500 and 516, and two client processes represented by web
browsers 508 and 512. Although not required, a client process’s user interface
can be driven by a pageflow (which executes on a server). Here, browser 508 is
being driven by pageflow 502 on Server A whereas browser 512 is being driven
by pageflow 514 on Server B. In aspects of these embodiments, pageflows and

noni tor provider can be notifi eRCHYS1008017758
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by pagefl ow 514 on Server B. In aspects of these
enbodi nents, pagefl ows and WO 2005/ 114383

wWEANSWEB8D5/ 017758 23 browsers can communi cat BCTIEE2995/017758

the Hypertext Transfer Protocol (HTTP) and/or the
secure version of HITP, HTTPS. Since browsers can
comuni cate both with HITR;and the nessaging | ayer,
t he nessagi ng | ayer nmakes |f7' possible for a web

browser to receive data, outside t he TP
bpoweas poLerBRTE peane S FhRefe ThatsS AREe i anilor
thdidchat ResibY o PHREREHITAWS. FinddVbraRsdd i ERfMasiatt O Rith

rowser. In the l'ater case, the UR of the request is
HEKERrand theamesshging dayesrthamassaging yemmakesat pagsibif €01 4 web

browser to determne if, i ches a predefined URI
bg%\ﬁeég?)aqawglat@&u 1‘%1@%%%‘?“‘%?%8%‘&5. If so, the server
can itRivhiigliCeribtRlit it NEBEITREDFIREEss @an Be hdtihte@ by taligeflow
browser. The newy started 10 busi ness process can

or fearan FBYTRweeguest fepnna hrdviser-t forilje fateriease, dg BRI of duirpquest is
the. hr er t ' ' .
RSPy RBERB R AR ofRY G 3RRAL 0
TRALEISR SSprefidRRAIORBEdredpoiRlitid & abusihésy pravespaifis, tfe deheer
systemto performoperations__on behalf of user .
oxniigitiaist therbusiess pracess qib el Abtheobrogen, dagmely started
r)- e oper K - e . or

tpllntes proB@8ccho, dRaORET LY B8 KO BiRtng MdatoR AERG Re
Hrbwesepriovarl egmepfifite apagpowf carrasp@rding ypiana¢rdyuseh eppletion
that started.the process. Privileges (also called
reqired by e PSS PEXRSSwhat a user can and cannot do on

a sy %%fb@}soﬁmcﬁl 3Ghe Qﬁli% g)\rf ?taf@ of Y Q&RES tpatdrof¥ations

user om perform ng ons whi'ch the user woul d
ondtehblf ofmtusti. Sthist wot{oe. ig simithe |te themptminl ofof useh& Phix@sbased

20 file system_rebooting the system etc.).. Here,.a
FPTRHE UFIebo LR oS RGO LRt 411 BiaTsichs
FRERe Wittt RIRRERSSSa Vo‘%&ﬁﬁ‘d Dsep2Bpically eRd uidraBRSHaredSthe
started or is "owned" by a particular user. In order
trocess Rrolilegérotadso @l codidemsents) goavetowhet & usarap and cannot

R R

Refidhé Mfchi the 854 WD A6t Belerdtifled 15 (evd.) &derngodil dihthe Zes in
user. In this way, a collaboration process can

2 filepastsontebeoting thesydam. eisadrHetena given cellighogatiogrprocess may

.SEr Vi Cl. | i ent  nf ' j
R e
TAETRRh IS Abdrficidihieser. Th Skdee Sor Pealtbemesn ppagss toqwsform
and client processes (e.g., web browsers), m@ﬁther or
aeteint pReyationg as acBivER USH- Lhels@ieeuigra EOIHF%’Y‘%F instructs the
‘}th%%h{‘ig Wit bk %ﬁrtgﬁﬁiﬂgtoggram}ﬁé 82 SoRhRES Fhe pravileges of the
Yrkew Se’ pagefl ows can conmunicate W th busPness

Reo e gie svagnal calldbenttion prdreshean ‘Gmpesbndtéiegifierant negs dethe

on the sape or.a different conputing_.device fr
course of serv{cr;?ng client processes and tlcmsnﬁamtang the integrity of%‘g system.

Business processes can communicate with other business processes,
pageflows, and client processes (e.g., web browsers), whether or not they are
reside on the same or a different computing device from the business process.
Likewise, pageflows can communicate with business processes and clients,
whether or not they are reside on the same or a different computing device from
the pageflow. Scenario participants can also communicate in an asynchronous

fashion since the messaging layer allows communication has direct support for
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t he pagefl ow. Scenario participants can al so
communi cate in an asynchronous fashion since the

wore®sagi3sy | ayer all ows conmuni cati on has di r eBCT/US2005/017758

support for WD 2005/114383 PCT/ US2005/ 017758 24 this.
One upshot of this feature is that information can be
transferred from coll abor %ﬂ on processes to client
web browsers wi thout the néeed for HTTP (which is a

ynchronous pr.otocql) and w thqut causing, clien

oy 8o Fodr b b oo g g be rtferted from
&%1&6&%?19{?0%&%ésetoedmﬁ%ef?ﬂfo%vseﬁ%ﬂﬁfu& ehePRel ifG TP Swhich
can utili1ze controls 1n the control layer 504 to
iass sgtchtdrens iptotacadd rpd i withowy dahsing dliesk Srowsletshitsu girasheor
follow ng discussion illustrates control functionality
1§ @gladﬁ]?g”algﬁ different control types, it will be
appr a6l Ap&sk bidbseSathbbdimbsit, RBMrd parbdParte ca&PRilizeedntrols

into fewer controls or spread across a greater nunber
iofthe oorttrad [layeniSOM deasstké dhem imaccomphishing theiptagleso Pdthangh the

irit of the esent di.scl-osure....ln vak. .
Bl iqssion, ThEEas ot AREHORALEY Bockiigg g different control
t?iﬁ@b il WUBbe applecisiedthit! sueH fRAOSliGTcah Hedortiihdilinté Fwer

e nmessaging |layer APlI. In asgect s_of . these . .
aontyolsiavsnress agtess AsERatRyAUEbSE PhForiidls WitheHwleyiating from the
0 ' . | Cl ' pjfier ("participant id")
%cgéeagélghc%ngﬁ%rﬁéﬁ%%g%gﬁsg@g&gﬁ on process is attenpting
t 0 19ncamsus embbéinventd) a thessyge ¢anti®] ea pohividend &igh-level and
participant ids are used hy part.icipants_involved |
mplilethieans fAr serartingovity dirmessagng laa{ﬁbf*%&rm aBpcli) (e
o ol B 311 St oA SRR phAR B idRRifer
(Spartieipant lidi")afpeedch ofientheseolbbbordioneptosesspa tatteinptimg to
ids can be dra fromand returned to. a pagl data
PRUEHEAE. YO0 a8 VRESe CARORING B ogt ot 9 dsed by

lveRah bl SERATY inl S8eCRNABRIHRINE an%%lan%y of a

In nature when transports such as Sinple Mi
imalisjsmgtill@tetios,qartf@EpanPjdsanan besedgnadde vabmRrtahusers and to

articipant id can e te to,an e-pmil _.address. nce
BRbcyianeBieptin S it Bsp bRosfupaner ERERE par B 8o
BSm EarliBdturRéd 16 S5 8olr i sHushAN 8 fadiltaRSPeR! Susd. Uheasker
enbodi ments, a participant id can have an associ ated

qalsstiwenfsqradticipat adsuean leomeredtpgsmenent’ T afnafure gvhen dransports

B Shoten PP CippBR ikl Gl o By spare.

peRapsht 9@ o e ® Ané-iaiBdddesss. Redce! thiern@rtigsdnd idsowill not
Figure 5, a client can_itself contain one or nore

ke frapmient jpoeaiersegs criapibraddepsses rarely mhapeeyn aspects of these

I L. O LRI C S, fo o Ghd L staty
RO Sk T o s She380ciR0 B LS s
Stelimpichd refer 10 "thp platusalfithapdcipdtit)id @athebtmea of itgosdtiom  This
each cljent process %nd to each col | aboratjon process.
qag be used to base decisions that depend on presence information.

Referring again to Figure 5, a client can itself contain one or more client
processes, referred to as “Rich UI” applications 522 (“Rich UI” stands for “Rich
User Interface”). In various embodiments, an application identifier (“application
id”) can be assigned to each client process and to each collaboration process. In
aspects of these embodiments, a combination of a participant id and an application

id can be used to specify a destination (i.e., a “routing id”) for a scenario message:



10

15

20

25

30

aspects of these enbodi nents, a conbination of a
participant id and an application id can be used to

wQp@siti4psn destination (i.e., a "routing id") POF/US2005017758

scenari o nmessage: WD 2005/114383 PCT/ US2005/017758 25
<Routing id> _ <Participant id> + <Application id>
Figure 6 is an class diagray of an exenpl ary nessage
control in vari ous enbodi rrents of the i nvention. A

I\/lessageCont ICI ants 5 to
send and re ﬂ%e g%?’é’ﬁmpﬁ 1% 18?1“%‘1[&&

l\/lessageEntlty 604 instance that can be obt ai ned from a
MessageEnti t yManager 602 using a participant id. Upon
cr eat Fignre § itjes stoge disgranobf enxemplaphmessage control in various

nt i n
SERFARERR H MR RS, A Y REhed Aol BOP ROt by perciipants
todseﬁﬂ thnd redd6s agedagtd. Tadépeaas oh WA@E@&Q&EMU‘? 604 Hastaix@nthat
be used for asynchronous nessage 10 delivery back to

Webqvézt@lag@@@m aMeSS¢g¢E@éWmnﬂgef 602 psing e m3ginpARhid Upon
%f%bti]%g@%gﬁ?&%%w&?h a%;ethéJ é!s%ﬁ eEr %ﬁ&lﬁl ;F*) etﬁ dgeé} the

oration°process can
Mady’agéEﬁteyl a‘sbignaﬂ tot he It Massthge@eglsueolltsoapyhmDmtldu msd a
a Particlpant-id object as _a nenper v i abl

Messggerdiback §P3 F@Plﬁﬁﬁptaflan thati cars R Ried: eaa%yn? §WS. TBfsage
%ifi/eﬂf’lﬁa%k% HeOAGS ecébnbloﬁ 15 associ ated MessageEntity
e

I'n a‘transient nman MessageControl can use the
Mes s alpe&artaint pf tlesel wmboﬂinyenw istheartbe MeaasmgeCentres %ﬁgb@ used

h I ti f
Wi scoTebratien bR Bt 6 bharrras soaud gRPRt rEih e
M%sa%k@%rdl RS inBint-Bhea P&rtztcljb@zhﬁ idl §bjB& asABHSASE variable (i.c.,
avai I'abl e for “recei ving. synchronously receive

wesiswge partidigan? 6d méwgw@aed rngion)hend yess. it 4o access its

wai t.For Vess on the MessageControl can serve

apso¢ipfed ?@df‘@%ﬁﬁ%dﬂ a%@{iﬂfﬁl& ¥t he cal | back. The

Ves s agRCMss e dontrblIchn GRS theVAIKSYeEAHIpIibessRge @nd and

t he MessageEnt i t%@ whi ch configures the l\/lessg%eEnt it

1eQeiY e EASHAECS. eiym pegpl WQMIFI%@&?SW@G@G yned with a
r| v .

ESSBYE AR B0 0 0 R G Do R kaRR e o

masdap@cdoallaBle fdﬁerecalvingngr@rmﬁaﬁonom@ M&&g@ﬁstagteg/, the
uses a_ Connection 610 object to interact with

Messgaeieiipanb cpar bsertsetg messagédorpyage gpgqt}m n@n the
”H é& rol ! gélj" gl a8 ?‘{ Hﬁﬁtl@ﬁ'ﬁﬁg@ ¢ tﬁ t%lﬁ’g%ﬂbé’ck. The

1S n curren regl ster
Mesﬁzgge&molhy tirorcairooké a)aﬂFa;tMmagnr actssVasagedntity, which

o0 ol S RS lZEe N M ek s ne
ﬁnfggssggég)gévtgg FRYDELHENM SplicRioPRY ThIY QMBHK Yan' BES Y er the
MessageControl to callback into the calling process. The MessageEntity uses a
Connection 610 object to interact with the messaging API for sending messages
and registering callbacks.

In certain of these embodiments, when a callback is not currently
registered with the MessageEntity for a collaboration process and a message
arrives from the messaging layer, the message can be put in a MessageQueue 606.

Subsequent attempts to synchronously or asynchronously receive messages can

consume messages from this queue.
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consune nessages fromthis queue. WD 2005/ 114383
PCT/ US2005/ 017758 26 Figure 7 is a class diagram of

wW@roosserspsd ary presence control in various enbpdi/m82W5017758

of the invention. A PresenceControl 700 can provide
application and user presence information to
participants. |In aspects of,4 hese enbodi nents, an

Appl i cati onPresenceManager 2%6 i nstance is responsi bI e

for ngintajning.the.5 current presence status,o
scengﬁ lggee 7%@%&%?&%%?@&1%&?‘!% 4P PTESENGE PR ﬂrblv%nous

dridodRABMS %tf'tﬂfg ihJ3Bti AR PA | 7153t dre s R AR MO aEIBYidel dpblication

associ ati ons between a participant end-user
andenstr gresnse {ndfowpation tevpirtiopents) l?m pspectsof tbgqerpmi:zmlgyents an

nt ssoc i at
%méw@g(g re%qae]%%wgeg a%(?{) Hls &ds rﬁ%on\é\frb I fc%u%a}énﬁ%lplng the
A¥hl gekdict atud oFlall @BerRABS. | Sé@aﬁbs}?ﬁtal.fé%vbéﬂ‘v 020is3esponsible
enbodi nents, the 10 Scenari osPortal Servl et can be a

foe rpﬂlpetaﬁlpg obe sé&pnlisatenPresemceldunagen e\ylthn‘cwﬁocm&lé opRiween a
d_f
e ot VA RS L A Bl <108 BI: Gl

e SRANHe Sastédlate@nvish 1 piveh rdﬂﬂtuseﬂSarﬁOapplmaﬂioratﬁxes that are
render and/or interact with, applications that have a
pieestlyicavailable hior oh B1vels PRISIRE it Shawiions corbpdiments, the

lelngr%s}%'}% ?’ﬁfz‘ ch Y€ a em@%}gﬁﬁ@&s/ﬂ%’éa t%nﬁ examines HTML

cenari os Servlet or ot part o e system can
@bsdsés dedtinad plok cai iendrusdratou detehyinexehain ppjicelidA. types are

responses to determcp when applications go.int
SHRDp praseriplr (heieend el St DBbaIPes sepanagi Hegnotpns to
fﬁit}’al? defBha/Bf ﬂﬁ@rgét withl a ﬁﬁﬁ’caﬁgns {Hat HS¥e AbtRBncel ih tB& end-

i‘cation is rendered first response, but not
iser’a Swdis euevier roes pmihere clidne giretess ofn t bee embodiment,

lication, would dd t at
S hanieior@iseraibr .ot el ot IS BRGEr Cop i Ak b ifiop dfftos
PRE&EmihMe TV BégdaEesabetiiBR vhen ApPREAITDAS 26 Mt ¥PE out of
and status informati on can be obtained fromclient

wope dseesire whiivh or efuspanded)nEasagiivey Ichﬁ}lﬁrpr\%ﬁéh By way of

| i cati.ons resen their
ARy Ao BT SR BT b iRbresBisk B Bt s diPpegpen
R@ﬁdﬂs@ | tA8 BtafusSST thé appladation Pauld Eax&%t‘sﬂsﬁrﬁe&.’p pratus €ie.phot
any changes 25 The information in th

‘Motive’d aﬁlmct@npts a9dpRESyn ARsurteah el Pegsd &% gl Wefa‘ﬁnbOdlmentS

GRS RRE B BRSPS gy roceses

ﬁhﬂ:ﬁ@élﬁthe&ﬁ&sé@@’a?&&ﬂmeﬁ:ﬁppltcﬁume pment and what their status
notification fromthe nessagin

isal Thia adymtion can bepislayedey Waggast %Oﬁ%sggwcwéfé shhall

. i%pﬁ .cat | r eManager can be updated to
ﬁ%aélg%{gc ngs:%qf%ﬂggﬁl g enbodi nents, the
AppPr Esem@ixntioh yn ﬂmm;rpéemwé’remta]\f[amtar o lf upgdated by an

a Ilcatlont es associ ate th articul.ar. cli.en
ﬂ?&g@@c yp7 ainstance dhlvﬂ can % ascs:cl)ngtedC Wﬁ'lt th

ScenariosPortalServlet. For example, the AppPresenceEntity can receive
notification from the messaging API (e.g., via a callback) when an application is
no longer present so that the ApplicationPresenceManager can be updated to
reflect this. In various embodiments, the AppPresenceEntity can receive
notification of the application types associated with a particular client process and

update the ApplicationPresenceManager accordingly.
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update the ApplicationPresenceManager accordingly. WO
2005/ 114383 PCT/ US2005/ 017758 27 The PresenceContr ol

get User St at us net hod that provides that presence
status of a given user. The PresenceControl also
depends on the Applicati onPi7esencel\/anager for
obtaining applicati on pr esence i nformati on. The get

UsersWt hRol e net ho Presence tro
col | abs Gtaserrehr @g CNEsSRgILg S@’E dgﬁ? Y L;%T’ué’po
QFQSta‘Mst ﬁeﬁﬁo@ Eﬁt‘ ﬁt‘élvﬁ%s rﬂ?it eprEé%ﬁEe BAMR &2 afddnVeser. The

ppl1cation nmatching appType.” This is useful for
PreseticaGokiralt azlscodemqusr op thicadmlicativrityeraace Managen doiehteiging

based.on a role a an a i cat Amot e
PRI [ Reines BRowaRn. bi LDl bRl RRIEA  of the
P8k @Rl ElITwE EMRbEREb btd%@ssstb&iﬂﬂzﬁn aflis? P s RdilaBRS®RErs
on providing a participant 0 id and an_ application

vithe. particulan iob that hbesdiamraetive, ap@hs@mmma@hmrﬂppd}/pa: alrhis 1s

e.a straction.for cenarl o-
SR o o R F BoireP a8 Ry AR Rl BB Bited on argle and
& AlicaRdd Bpe. ADihdrGiapiant isad GHoided bedUsdSianan d/hlch can
access to shared state. A scenario session S a

bfb‘gqedéﬂ) detemming the rediritres status of p aper kapqshen Rroxklingepartigipgnt
ar.i ion can be 15 established during any
ag émogpléﬁgélg? Ci o, but is typically created at the

ear I YIn wdrid@e smbAdiBRRAnRA b isterfies Sogfoldanprovide ag abssatioh Yor
equate with an HTTP session or, portal |ogin session.

sPRe#TO-Teafod activitiess iFlBdias t5eRasio §68ﬁ18n¢’6?%%n s figalization,
|
éesskgﬁ anﬁ??&gy %ﬁ?ﬁghﬁﬁ%%c%s tm?l%d%gté | RsEenafib @@srsid?l is a

ons o e span o sessi on.
Iﬁgfealsﬂmnﬂne costesision pamcmantd;esmgagalharaesbeamm A rsmshmmasrhe

cified i Bt o BT Aseetio ARt i BBy ot e e, oy

%&‘g%% Rnscﬁﬁa[hob%séﬁﬁ’ld%géeﬁ&e&c@s%aﬁl 18ieSHRR tan TRPTP session or

cenari o sessions are simlar to TP sessi ons or
PHOFEP Segin | sestsqu Ubstesmiay behasest Wasredhere e nousstl degis tsesseon

et o tr|b S that are. accesse
GripmtgbsciokD o iers By ir3E sighprin ArsEioBF SRR Qv 4 span of
89$PiseRidmy populate and retrieve these session
attributes, though in aspects of these enbodinents

the tBhalscaiasiobsdssioy pbvides ra Shared duate echangap i @lpws
I%ﬁlél ) ﬁﬁgtﬂeggﬁ%’%ﬁggh o eastg' %harg 1%Formk3¥oﬁ hfn %g}%ec s 9 \g@othese

sessiton IS assli

stibstiigehtd, ahadssioancdde bblsmﬁbld:rﬁerﬁ&dl% £ Qs tap. Ienario
obtain the session i nstance. THXS partici pant can

sesyiershare simailas de H1JW, senvorsar T HPSaydeikedueserip hitiagt qande
1(1]%?% %{6 déMaﬂci f& bféo? atthtég th%% llre pa%{:és's&i Wgts&déai\ﬁgntlﬁer key.

All participants in a session may populate and retrieve these session attributes,
though in aspects of these embodiments the total visibility of attribute data can
depend on entitlement information that is set by the actor who creates the
attribute.

Each session is assigned a unique id that can be used in other contexts to
obtain the session instance. Any participant can attach to a session, however in
various embodiments a session will persist until all participants have detached
from it. In still further embodiments, a session can automatically free its resources

when the system detects that its attached participants no longer exist or are

directly to supppCT/US2005/017758
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fromit. In still further enbodi nents, a session can
automatically free its resources when the system

or are WD 2005/114383 PCT/ US2005/ 017758 28 inacti ve.
I n aspects of these enbodi nents, when a partici pant

detaches froma session, ot her participants who
are attached to the sessiorncan be notified so that

they have the opportunity to detach fromit qr take
Berbie- 4 pepssts vﬁﬁwaer eohedigiBis I"YheRt % pariic _fng?t?@es from a
%gﬁsﬁ,oa{ngctﬁﬂerﬁ{a?ﬁ’(d'ﬂﬁltg Bfo R LigwhO8 o glefs%k%ﬂ onedd hdtificd so
eat’e a scenari o session and provide a correspondi ng
theethey havesths spyaortundy to detdth fah it @ takdottiet atibnf r om a

scenarip sessjop. ™ Store, retrieve and del.ete shared.
ot 3% cVaFLRNE CQmDOCHINGRtS 4 SEASTAI FOFERI ¢ 485 BEYiGe Tpe Aollowing
ARsti@RL; participant id to a participant. * Provide a
participant id to be used by the MessageControl for
med's agieaty a wendnd tessien and provide deomespondolg spenasiodessiguid.
arguggﬁt%tt haE1 c%gh e used wthin the scenario. These
ar qureted 0#RI 45 PO PRI P quest that 15

or ingi Sk eottibR: HdSINES ShalddORAS Falues.Bi nd a Scenari o

User to a Scenario alias. ™ Bind a Scenario Goup to a
Scé&naBind agledandt pariieipant] n vari ous enbodi nents, shared

state,functionality.can be. aced as a 20 shared
st at eA%%gﬁ?B?mfwg?“ﬁli%%pa lcﬁ%{é{‘lt ifier to access a

pemsi Bloeldle A1pdrticipaitatnb dg uséd by shaneskagt@barslafonmeddaging
control allows participants to have access to and

shar e2CVitigénmon set of information within a scenario
SesS| PlvideO) s?f(% afsed! 1 Pfi't ﬁl&%ﬂﬁﬁfsotha’c SaWe! hiscdr QU the
t he concept of a document review process, one
conpostendricof These sigamedisstat eomeufidmbeha HETRrrequest tthat
a docunpent | cont ent managenent system 25 In
aspec‘f%gl’é?te‘iﬁ’@iéw]é‘ﬁﬁdm"f?é%ts, the shared state control
SURPOBY A3 RALS) BEEL a SEOMdRGHLEN functionality that

al lows particlpants to associate serializable objects

wi t*h BindiarQpekays Grdogrtd iadcpaariosgroep Aliesice a scenari o
session id that is used by the control to |ocate and

| oad the appropriate persistent map. By way of

LT usty GdridRS enthéRinERS PhRASEAS FuMitiohalityRlaf@d Mirfaced as a
popul ate a 30 session's shared state, Wwhile pagefl ows
shiated statpicontrolytheonssarm iflerdifier hacesiin pagrsigenitpan eontaining

tﬁiﬁg a?gc}] Istg#%%%hg rc‘:or?t%o oa‘fllo%ts %grtlcwiﬁalﬁtsttlg %axsf’eh g‘crc%gs t%ta%a %hare a

common set of information within a scenario session. For example, if a scenario

is built around the concept of a document review process, one component of the
shared state could be a reference to a document in a content management system.
In aspects of these embodiments, the shared state control supports a persistent
collection functionality that allows participants to associate serializable objects
with string keys. Participants reference a scenario session id that is used by the
control to locate and load the appropriate persistent map.

By way of illustration, business processes will typically populate a
session’s shared state, while pageflows will typically consume from that shared
state to render information associated with the shared state into an HTML
document. Other entities can also use the shared state control as long as they have

a means to obtain the session id. This could be useful for handling asynchronous

its attached partici pants no | onPEr/US005017758
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asynchronous WD 2005/ 114383 PCT/ US2005/ 017758 29 data
requests froma client process that retrieves data

out - of -band using the nes ing layer rather than
perform ng an HTTP request. I n various enbodi nents, a
ghared state control can sﬁrow de. t he f ol

HACES AR, o 3o IonEPH ot AL GREIBR (5s BUe Gng dising the
05 EIBIeD R o ORAL A SIPIRTL OS] On and

pr ov correspondi ng scenari o session id. " Attach

t o anbh deicms knfbodiments essharedctae seitonl.can pBoade the following

é@%tr'%%:ﬁf'and del ete shared state values. ™ Returns a
“ining all current val ue keys. 10 Shared

st at eBirfdaRe BsntRE ES4cali6A bhRE oh&e@dr ge | ifecycle of a
col 'aboration process and can be accessible from any

node Create ssenato ssissien and proyvidea) dorrgspemdingcenario session id.

R e S i

ref'er%%‘w‘%eth@véjzﬁﬁtdmé shaadisthic fvektgel es in a content
rep03|tory or a content nmanagenent system This

al I"ovBersreest pamtapirgtllontret Valurkaydnger than a
scenari o session since it resides in a separate
system Content repositories can relate structured

cont egiliaréd) gtated Sdah Uit pursisted abi €et erftiee Jifecydlegod alcbitaboration
scanned paper docunents, XM., Portable Docunent
mepssaEnd ganbe agpessiblediiem apyinode g gever ogster s daikqyer and

RYE LA ﬁ%ﬁg@ﬂ%osésaw bi nary data, etc.) into a

searc rpus. Content repositories can be
coupl Edvarioupembodisgnaf thd shartd staterdoatro! caarbegseditt manipulate

syst ens. ntent na enent syste can row de for
EREIGTT i FOUEIFBIe S LHOREA (D & ROPRD TPPASIIORG A dh bontent

TG oRM e @g e&ﬁr Ol aﬁ&'&zé’ BRhlel PHBEALN % aged fbgt | 'tﬁ£h a

event- driven content processing, process tracking and
sendrantesdioh i sigeyit tresideshiar a sgsraasyst2s. KGonteat renpsitories can

odj ment ort end-user .i teract'on
Feh, St coisp M nRATUBS ShiisRo (ks laitolh Skt Boer
&chhﬁﬁ@empopbﬂwé DoctiMentChérank, HPMIGad&ctoalt AlafOimages,
prowdeauser interface. By way of a non- I|mt|ng

‘@dmdaaucho streasps, iraw dirfazy: dafeatc)) ieto wdksarshable comys eCoritent
gosd one§ 8% 2)? & %%)A} ? L’?Eg egrgl(etdusetp kcl?BpeE rrbaﬁg erée%’“sg/stems
Cenear AenfRnRnBQydémplcay pleMie Forotomen] Bt eflo hadagement,
\lf'lesfselgm?lg,r cecEnlterg’jcl re\%ew%?lda}atglpgvta a%’%rr{a%%pc%g‘?en% (c)lag’s?fl'ilga%%n event-
driven content processing, process tracking and content delivery to other systems.
In various embodiments, clients can support end-user interaction with one
or more collaboration processes. In aspects of these embodiments, the client
process can also provide a user interface. By way of a non-limiting example, a
user interface can include one or more of the following: 1) a graphical user
interface (GUI) (e.g., rendered with Hypertext Markup Language) rendered on a
display device or projected onto a user’s retina; 2) an ability to respond to sounds
and/or voice commands; 3) an ability to respond to input from a remote control

device (e.g., a cellular telephone, a PDA, or other suitable remote control); 4) an

ability to respond to gestures (e.g., facial and otherwise); 5) an ability to respond
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and/ or voice commands; 3) an ability to respond to
input froma renote control device (e.g., a cellular

4) an ability to respond to gestures (e.g., facial

and otherwise); 5) an ability to respond WO

2005/ 114383 PCT/ US2005/ 017758 30 to commands from a

process on the same or another conputing device; and

6) an ability to respond to inpu% froma conputer

tqsBeEnands fiom & eyasew ot herage ofPAtheAMPUiaE J5Y1oF; #Rd @ @n
- ' I hgs Kj ' ! 1 Thi

ST BRER Tpld £ol08°Ertuic riched Bnbiof Bbodt, | This

disedodurd ligy nod lihiitedtthearscparticlanil. sphoset obEkiflhinsthe art will

di sclosure. In aspects of, these e di ts, e such
TGRQEIZE Rl BIEh RS N PEARES %%P%me P Dol D 456 Sgppe
0 of Sﬂ?ig hi@FosiheS rIﬁfsz%P%ﬁ Jof th&¥eCEMBEdifaéRs ObRE such user

avall able from M crosoft(r) Corporation of Rednond,
itesfacagerobe rendaperd watibthdi aid i, a wveb| hrewserp seche 8s Migrosp®

RS B i, S B PR P REfhuona
Wakligsiognd JavaScript functions enbedded within a web

page 1o enable collaboration functionality. Applets
can sendnanembasiminte aredisnlg@sooghs cepebe @qﬁ@g@m@ using a

| ayer,. en, _a _scenari0 nessage arrives . ete C

e SAGRen PG LR TRBRRRT e e AR £
AR agel JAAStoet | fihceskedanddded twithipagewe®npage e enable
responsible for all user interface updates, user

qohpkergien dnctipaghiyh aenleth gcdin gends epdii Teeine JueigRees via the
PP RAP) S R0 A 2 opld 3 PSS
fanetigiesn thepagd ol eekdleethib ankissappt JavaSdripa\eynbaddghin the page can

can be downl oaded and run ithin qr in_.conjunctign

b xeRpensihde, fogr dlvagst m%fﬁcqwa@g#ée Hsex JBisEaTHeR J@at% ﬁm};ﬁm@oand
- jnaf ' _ . .

BRSBTSy 0 B LR ARG sl i ot

ddeb aot regquitdempdfettionst thadeh browederset of capabilities

for executin entire plication pot ent. al

consi LaRthenFhe eBEﬁS%aW'WEﬁP? Cﬁ?‘ﬂt éf”&gf idBWniﬂyafl‘Ffl gnd run
WREY S i SOHNE{MEiBR Qvith GORER! Bl &Mek Fnt VIR | kel dugiented with a
bi-directionhal notification of events necessary for
srownerr hebger ol plegrirs forothisdpurptss. e aficatgede prageemingigemodel

S BET SER S B 0 oSkt B2 gouine
&R fiRadiid, SbhithRRohasith dfandGRlsedinitBo’ ilteAgEon with a
(either directly or |nd|rectlgéthrough a script).

fReesab bynchmmons cemmwauicatism ol allew du-dirsgtienah metification of
SebBarhene BreGHonCiERY SotRERY wnlad AR ey somi
pHiélstent data storage. User interface elements within clients could be represented
using controls and could be bound to local data storage (either directly or
indirectly through a script). Reusable controls would maximize code reuse and
streamline application development.

In yet another embodiment, a light-weight client can be downloaded and
run within or in conjunction with a web browser that has been augmented with a
browser helper or plug-in for this purpose. A browser helper to work with
Dynamic HTML (DHTML) and JavaScript embedded on the page to provide

asynchronous communication and user interface data binding to a client data

a PDA, or other suitable renote coPtT/UBl005/017758
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30 run within or in conjunction with a web browser
that has been augnented with a browser hel per or

with Dynam c HTM. (DHTM.) and JavaScri pt enbedded on
the page to provide asynchronous comuni cati on and
user interface data bindi ng/;to a client data WD

2005/ 114383 PCT/ US2005/ 017758 31 store. The

li ent; si . i del | d not_incl o
PreaniS] dent i cProgan R g ghodfbor koo GEBEE sigtaide
P2eAbke %Ocdl}éﬁsragSﬂVpg&\éé%skl%ﬁlﬁtbe%\l\*ﬂto P RLtRE RAYERSt down

without forcing a page reload, and the client would be
talshebrowsshwithounfbrcingl aepagg aglesd, and theorlicahwonld be able to show

acti vating.di fferent, DIV. sections | e _HIM. .5
Al A% B M, ooy bR sBlep R SorlidfsaR fog ML
dotueichRCR BdRRML Obj¥dtt Modelt (BOML) | @MiheCader ftetfad elethents
read and mani pul ate the user interface elenents. Data
wibinihe pbenigan berased toread aadmensdite thoussoimtpieaseremens.
B33 060 Howld (Ih § 180l B UofX RIBOR YropbtdS bl Aldagh of 2
vve% rowser an an app?lca I on Sserver I n varil ous
enbodiigand 8 ioin bhenplivydihdterfion Af & hadbdrowBérsandi adgipdlitation
depicts 10 conponents as l.ogically_ separate, such .
SGEYST AR VaHos; empp@mentsef the|ipusntign; Mdheygh,Hus diagram depicts
e Ll [ t €; :
REyRARA P 10RcABOREElL S | Pplchln o il KA ilustive
mrpatiey.i dedvillnte apepeartabethesf slied in thé artwéhnie ttencdmponents

har dware canponents. Furthernpre, it wll also be
RABAYEN {15° B0 G2 149 FREOIRD ediided; g SgRfpfe software,
HAPRRERIR: hERGAILERSoRhh MtRENAR! & WANREDBE abparbiit to

di vi ded, can execute on the sane conputing device or
these ddlediis thd drtithetisuch womgoukints, esgandlessafhowi they aevombmed
connected by one or re networks or other suitabl
oo et b, BF ek coipie, faticon cabgri Sarsied
anedngedifféRet b&ﬁ#ﬁﬁ%sdeﬁ@ek AbRARANY BiPeEMIASnetHafks #Qdher
and 804, all of which can execute sinultaneously.
suitplda comaminaigs mean0 832 i ncl udes one or nore Rich
U cljept s 824.. 82 ng. 82 heh ar I hl f
exeoul i Tuidriph BaReoh Eryehiad el 2hBeE aRA BiSeckles
808 B0OZ iapd@ 1803, Alb of ShMHOEahetkebite sheultResaly. Tidndyeb 536Wser
As previously discusse t he rressa%i ng |ayer provides
0

d
83 weludas ope O FBARURIBAYT GHows Mo SR tandt 828, |vieh are also

' r ' [ r oy . i de LyYLCes.
e L e e
suppércddebly ihe ssaginigday«r, 808 Fsapienigupiy aliscalieded, dld massaging
parti ci pd%nts to utjlize multiple and differen

leYrdePToyidey &b ARSI | OHIBHUFAIONS PlatfPHnaE}Héc%Ut@Wéf different
eseephadi r abi; i -

o IR bR RIeRs 16 Uro PO rliBlh B ARSI 9 & Hniform

mauver.vAlimsgaged depcted einmiiss afigurg, messaging providers allow

participants to utilize multiple and different underlying communication channels.
In aspects of these embodiments, collaboration processes register with a
message manager 806 in order to send and receive messages via the messaging
layer. After registering, the message manager can provide routing information to a
collaboration process which it can then provide to any participant that wishes to
communicate with it. In aspects of these embodiments, the routing information
can be embedded in a response to the first request a client makes to the

collaboration process. The routing information can include the routing id for the

A browser hel per t oP@DUKR2005/017758
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that wi shes to conmunicate with it. In aspects of
these enbodi nents, the routing information can be
enbedded in a response to t first request a client
makes to the collaboration process. The routing

[ rmati on can include the routing,id fo he WO
S5l Bl TR rossen ORI B TEAT AN bt HOBIabF grgeed by a
PLAGESR BNektaTEh QoBhudifHtdh Rith QP Ihlhﬂﬁtrlll‘ép wksbche thet routing

required by a participant to establish conmunication
wfarmation camirclidetibe name of e XMPR sergent dmsigan 1V fidentidier tmuse

fag@ﬁi ncl udlg t he narreél?f an XMPP _server and an | M it
OGN TFYRr FRTgmEase FOyFng PUTOSYS, HI° MESPETEREART o MATE™
RIS RATRS ,betwien S FoE oIS IF I iekioptosabdtt /idNth8ir corresponding
associ ati ons between the routing ids of client .
YrigewslsResoyrae Identifiers §URES pa ridicamporagyijof dxcsastemrasen 8&¢ In
| denti ki.ers RLsS) in rsi .
PE bh IR stPlblentd B IR Aaellr AR Rt bog BB os i
1EBAAGE meSRBeP Goul phRicifadtsn@. asbtaining GLEIEGe, IS YL the
fromparticipants (e.g., obtaining the source, UR
MeAing dayerand tgi seyroe 3gEingiddram diesmgssage Henkhi ddengep can
' f G :
1 S LIREERASRE pbaFry Lol ABRHE R OURE B S it o
mbsnagsending it a nessage. The nessage nmanager

accepts outgoi ng nessages fromthe col |l aporation .
pr ocebiuiestige Frapgedascenis ﬁ}“tgemtgrf@esr?é%@a‘g‘?fﬁg&‘? §9Haboration

s .
%G%g?%a%f;ﬂgﬁo_ R&Ym tfthe MBa 1ih Glyed ﬁﬁéﬁﬁ%ﬁ?%@g&%m

ration process's rou g information, the 15
abastrict at messapabbsedi graatbBabooaitonngocass s rmoating mi¢maagion, the

R ot S R R R e B B B g presence
RBLLSHeh thé ﬁl%%gﬁigg%r m%%dttﬁhemgﬁfag& tdntents. In aspects of

commruni cati on provi r can be used to Send the

thesssagendiments uihe efaul syevenicatioe raeviden ¢ancmvagdite sendthe

rovi de an send th sage through the XNMPP serv.
RreS nin G FRPrdn e ER R Rm e RS vifRE cap S e
MBS throEdhafhe X 0P RwP tRAGBO edtHaash @%ﬁﬁﬁﬁﬁ&e@iﬁg‘. O'Re
t he nmessaging layer and route themto the appropriate

0eiSPEhBIEnRges FaP PHORSSER INCqIpng Angssagss dram dhaqmesspgingHayer
¢ g . |
PRI IR apBOPrad Aol R ™D, 1 2 et on.

Conf | mU¥agioln BmbodingsneR theomessape Benagip ah dfkstintiaéatldssaging
provi der, such as an XMPP server address 25 and an I M
IpyRsn compniqalon SRR @§nRet Phdts dnitiRlizationr \fepniiguration

. _ e - Caci :
HREERNR o3 b oS ARh protider BB RORTASIEP Srv ke
gndrani IMUidentifieraamise fvhen cameeiyigty thaistivgr Mhbsoof skill in the art

i nformation and that many such S exist, .
w1r1]1 apprec&ate gnat Hgs dlj;c osure 1sy not depenvc\{%%{t on or l?mlted to any particular

means for conveying configuration information and that many such ways exist
and are fully within the scope and spirit of the present disclosure. The
configuration information can also designate one provider as the default transport.

In various embodiments, a. web browser helper 816 (e.g., a browser plug-in
or other suitable means for providing asynchronous communication and
displaying information) can facilitate asynchronous communication between Rich

Ul and collaboration processes. The browser helper allows -collaboration
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30 In various enbodi nents, a web browser hel per 816
(e.g., a browser plug-in or other suitable neans for
provi di ng asynchronous corrre%ni cation and displ ayi ng
i nformati on) can facilitaté& asynchronous comruni cati on
between Rich U and coll aboratign Processes. The
mpesREss o s epnignt Bnareh Arpwsss éi‘tl‘i%BH YEsIE0RY theseigrent web
/ / 7 3 0 t
RSSOy Hhe ERimptZ THEOBRRSRE thfpel SRy lals ot
mesdsagedmahager exathp| servef e thatdtveaen rowgb peessdges dvifioms Rich Ul
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t?ﬁ gro%@s@%%%lgéﬂ i§|e’x§@seﬁ heitT B aRbWEr AU apt edginAsP@et $ wafl be

ese e I ment 5 the browser hel per i's exposed to
inveked odtenlarRivk &i1'esalded page iegidedkoswhethamepsaganedds e sent.

[ d when. i ch Ul,. | ed i s | oaded.

A e SR R e B
Bt 1 disp1he Rond™ 8o abofidh \peodeEs, lafdl thidh (6elatet Bidn@es the
records to display froma coll aboration ﬁrocess, and

astleboretien phﬁ)pasgelgncﬁhgd] ghesundated data toatherRich 4H qliepie S¥Ben the
B L A

tHP data I aritEeEmbodiglchBCe gdraphidit ak@oadrfact tan datwpdated in
vari ous enbodi nents raphi cal user interface can be

nitabecising HTEME- by eisheratipsr Vroccas dBty aber ahqase (o send
eS8 oY (v RaRLRR b AL PRl e necas

8 rd-rusified vEedme dventb@ pgpiettkiofdhest enthodirearas)tthe kollaboration
aspects of these enbodi nents,_ the coll. klor ation, 15
vag oF

RIPEEREEN BRIFTHR ACUALE VARSI AmeHPRSe gt ant foppibing o the
%‘qugkll’g%b ﬁ)%gg,trc{i“ dg%))};%naﬁ Biert HRdan® fen SeMB PR to Me Rich

I splay an*alre ,-and then send the code to the
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of mati on 820. Those 20 of skrll in the art will
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1P AR AT O TS IS O REPE fo e Bl s Ry e ind ot 2t e
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o ing s, 3Y Ko 8us SERERES Rl fbAde Vil B
R&GhRE dtdniHerP AURIsY e AttemPraBROr pebiskapatp820{ In hijess of

enbodi nents, the browser hel per can_popul ate the map.
thesej empedinientss the browser helper can populate the map as it receives

messages from collaboration processes (e.g., obtaining the source URI from the
messaging layer and the source routing id from the message itself). The map can
be used by the browser helper to look up a collaboration process’s URI when
sending it a message.

When it receives a message, the browser helper can extract routing
information from the message and invoke a Rich UI client (e.g., via a script

method) with the message body and the routing information of the participant that
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these. enbodi nent s, fra nts c optain routi
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andg fnustan¢ hases,pihk ilvaideotifiendussfl tyhthat applicetiorankhe paylasdngan

cases, the IM.identif.ier used .that appl.ication.,_ The
FRD 1 Wi D AIHUE b 5% fipRn; RERFRGR 4% irupe of
B AaH b HlaiR&] fl thE RRdagbhe type of information
contained in the nmessage. 20 Figure 9 is a flow

di agrRiguid 9 iserflow dingoim Flustratipn of Réely Ul slientanitizlization in

in_.accordance to, various .enbodi t f tLhe. -
AERRRREOR. AR O SRS o Eunoemien: oy Bbugifis g devicts
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illustration, the process is not necessarily limted

negesgayly gimitedctol ay nartiratar rdes or sgeeRERNt Of sigpe (e dyiied in
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adapted in various
ways.

In step 900, it is determined that a Rich Ul client will be rendered on a

web page that will be sent to a web browser. (Note, there may be more than one
Rich UI client on a given page in which case the steps in this flow diagram can be
performed for each such client.) Once this determination is made (e.g., by
detecting use of JSP tags or other evidence), the system can include or “embed”
information on the page to assist the Rich UI client in initializing in step 902. In

aspects of these embodiments, this information can include some or all of the

TPET/I8g»05/017758
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partici pants. 5 Table 2:

I nformation in Various H8gdf QnguReation
recei ved by the web br owswith othgepagfisigants. c|jent can be

initialized by the browser helper in step 904. This

mayrentall |n|t|aI|2|nIgIthe . . .
able 2: Exemplary Rich UI Header Information in Various Embodiments

When this page is received by the web browser, the Rich UI client can be
initialized by the browser helper in step 904. This may entail initializing the
messaging layer based on the provided communication protocol and configuration
parameters. If a timeout period is specified, it will determine the period of
inactivity that must elapse before the browser helper closes any open
communication sessions and/or detaches from a scenario session. In aspects of
these embodiments, valid activity can include end-user interaction with a web
browser or other user interface, web browser activity (e.g., page loads, refreshes,
redirects, etc.) and épplication/framework messages sent or received. In addition,
if seed data is present it can be placed in the data store 814 which is accessible by
the browser helper and all Rich UI clients. If a collaboration process routing id is
present, the newly initialized Rich Ul client can be associated with it in step 906.

Finally, the Rich Ul client can be rendered with a web browser in step 908.
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ure 10 is a flow djagram
Qe fearrrdopeRaIedUn Bartlish cqmhipechpndag pdptsd,n various

ways.

In addition to header information, pages sent to the browser can include
the participant id of the web browser on pages that don’t contain Rich UI headers
so that the browser helper can maintain the state of its Rich UI clients. Upon a
page transition, any active Rich UI clients are suspended and the new page is
examined in step 1000. If there is not a participant id encoded on the page 1002,

the browser helper enters “offsite browsing” mode in step 1008. This can happen
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a priority order) by the appropriate Rich UI client(s). In one embodiment, any

messages sent to Rich UI clients that are not present on the new page are
discarded. |

Each client process can be associated with one or more

collaboration processes. In aspects of these embodiments, client processes

(e.g., Rich Ul processes) have an state that governs their behavior to some

extent. By way of illustration, exemplary states are describe in Table 3

below.

i llustrati onPCT/Eig2005/017758
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Process States in Various Enbodi nents
In various embodiments, Rich UI clients in the same web browser can

functi ons. SuspendediRlch U
resu
on th

processes can

send and receive messages to each other. In one embodiment, this can be
accomplished by adding loop-back functionality to the messaging layer wherein
the messaging layer can detect if a routing id is local (i.e., identifies a Rich UI
client in the messaging layer’s process space). Messages whose destination
routing id is local are “looped back” to the browser by delivering the message to
the local destination Rich Ul client without sending the message over a channel.
In another embodiment, the browser helper itself can catch local communication
and redirect it before it reaches the messaging layer. From a participant’s point of
view, there need be no discernable difference in the communication mechanism
for local communication.

In various embodiments, when a client process is in the active state it may

also be considered “associated” or “unassociated”. Unassociated client processes

are not currently associated with a collaboration process. In one embodiment, they
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may clavmmanu hbis pvéacefs ﬂw@at moepssun the [‘assppiatpdingateodf the

callb I.n furt
client lennP]iOC%&Se%asf unc %ﬁ sISO lategbﬁﬁlraglﬁFlgg (re%uttmg id the newly

f unctdpesificie rHutedy Ud Chdcoities Mee Célidnt @mew@v\rﬁew default
hel pecgo-mmumcatlons endpoint.

» The ability to remove the client process’s association with a collaboration
process, if such an association exists. This places the client process
instance is in the “unassociated” state. |

» The ability to send a message to the associated collaboration process.

» The ability to send a message to another client process in the same process

space (e.g., the same web browser).
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initiated functionality can be represented by
functions, methods or rai sed "events"” 20 that the

whedlosar43shvokes on the Rich U client. |In variPUBUS2005/017758

enbodi nents, client- initiated functionality can
include: ~ The ability to associate a client process
with a collaboration client gProcess routing id. This
pl aces the client process i n the ' assoc:| at ed" st ate

anot b AU TR MWy 2botne FEh DaLFRIL! chan

iﬁ@g@énes the client process's new def aul t

conmuni cati ons endpoint. ~ The ability to renove the

cl renftn)p@ﬁbegherg-laagt@d|fmqt1@nalwyt h a col | aboration
process, .i.f S e

the c ebtlhtﬁstgg g@”zl ns?&llt ?1;008& lﬁg(lj {1 foxIﬁr;ga@rssgcll % §rda,fter

st at dts dh tortitas Bbdd retet by @ csﬂﬁisbraumaea@e to the
associ ated_col | aboratign process. ™~ The ability to

sefd Eherability de initialize grolignt Ripseshinsigpes e anege ﬁ%ffe§]érre

pr@c er). WD

Doos TEAH8T e Bt o aE TR BroteRt oL

enmsoditre abidity o odedieer heipesage richi &b ed cliemtcpiooess| semy by a
can include: ™ Any of the client-initiated

f unctSodakaTatgn PWC@FﬁQr BANgther qligni MPESSsl i ze a cl i ent

process instance for the first tine, or after 5 its

dat a ﬁggtﬁelfgs REG Uil SRR Mol 8¢ RAFOURLHAR pALO fifhg in

N The ize i ent process - i nstanc
atérdine tp aigﬁomﬁémb@hment@ of ke 1abd:ﬂt10hyAﬂbh01$glstﬂlﬂ’tﬁi@ﬂe depicts

unl pad a client pr N The ability to deli a.
fﬁ%%tgla@]es RSP ARITUL |0é T fgrrmgggs:es Qgﬂiusg'sl,tl(gl, the process is not

Béés § f?ﬁl‘té?f‘topa?)?mu% o?d’er%? QhbfEentdnt BF Etel% Qﬁfess%ﬂleHQn

|gure I's a agramill'usttation of
thé |aemtwﬂp)se@prdctaw itlmag; the vasious sthap gertrayedaini thnss ﬁgure can be

nb t t Al t.h h fi
HBPLBaEsd POIY: BargIbL LOsmetE dndt gdpisht o parious

Wsp a%e% Ry bé 1H4sd thah bRORidhEI IKaR6EsSa gﬁleﬂ Phge in which case
necessari | y [Tmted to any particular order or

the stapgiartbistilost disgrpscantreepesioimbe brieacts suchthsadart Sap Figure
%a$ reC| ate that he various steps portrayed in this
r@tﬂ“ itted, rearranged, performed in

par althatanoﬁ@ahbmﬂleat@dévﬁén adantRde inlodddd DS theVirdwser, the
There may be nore than one Rich U header on a given

trayecrihelpahiicrespensdle fqreangwtgsthathqhu I elicifp WpBgpransibydn
s?e% ﬂ%‘bf 1 arTr%Qtnflé) fa %gunds H% thlgﬁ %ﬁq{eadée&le ogfggp%ndmg Rich UI

client will be associated with the routing id. In step 1102, if the application id
specified in the Rich UI header matches that of a suspended Rich Ul client, then it
is determined in step 1104 if the header contains seed data. If so, the data is
copied to the data store in step 1108. The copying will replace any preexisting
seed data for that client. If not, this step is skipped. In step 1112, the suspended
Rich Ul client is brought out of suspended state. In step 1116, the now active Rich
UI client can then send and receive messages, including any that were queued
while the Rich UI client was suspended. In Step 1103, the application ID in the
Rich UI header does not match that of a suspended client. In step 1106, it is

determined if the header contains seed data. If so, the data is copied to the data
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9 and acconpanying text. 20 In various enbodi nents,
when a new page is |loaded into the browser, the

whe@igenshel per is responsible for ensuring theCT/BS2005/017758

U clients work properly. In step 1100, if a routing
idis found in a Rich U header, the corresponding
Rich U client will be asslﬂ]mated wWith the routing
id. In step 1102, if the application id SpeCIerd in

wPEGAISP OB, 1 o S SRR PHPREk T ACRI LY THoRPUL it i

&@ﬁggﬁn@&m;ﬁzg@ seed data. If so, the data is copied
to the data store in step 1108. The copying w |l

r epI alrevaaioys pmbestinsniis ghe Beegpineystanay andvarethofls e be psed
2 h
R AL L e

&teﬁzﬁiol 136a bieom@wcagt béh@erRl Bbh thi¥l agdlicetidn, C aikstéien service
send and receive nessages, including any that were

TenEssedatBEs RiSRe) atfotakadhwih takingraalindEny Gypemgsdio peiform
o eo[Bls ]acl:t?c? %j(i}g ?ﬁrg %&tg)%t 15 %r}eth' Pg%@gg whglectlﬂe U{lstg@glg%ts a

oes no a suspen cli‘ent.

feligfd. Intthissexafiple ICHRREth flest higanhsin dl@d’ntldsoﬁlﬂ a{paﬁemeeday not
data. If so, the data is cog ied to the data
poosss 13Anes fuarmeusso ousrokPPE0 withayt 611% rgar t’é‘teei‘l’pi‘i‘(?‘é of a

lln%n%%[’ Tth%%rhsﬁs%p dﬂ ggﬁtﬁﬁgges @ gzt eF\Ci‘lléf" lifR), B eRrUan

eate tlra n vari ous
edﬂm:dlan‘ﬂanager inhrealf-tme fai avgistyisd. dvinaga alwt wsedscloan ptm;ess

i O P10t ot Bt S b Sl et s @ gesed in

Hﬁ%o%hv&@éﬁonﬁ’e NLah- nldhyt t&iﬁer@rﬂMGSl@E' Qihch C UShwi®Rkion is
service representatives { are tasked with taking

eatdsentéd byma:il@bmmnspmqasmaﬁmamgew@SRdusn@GI ¢mmsctiabne

such tion a.refund reguest cust oner

et s ebet v G el Phesw s Melsra efotRLEt Blogess s
SededQi¥ Bie Yoo HdE rdl&a&}e SRRY. "Phe cBINAHoRGETon BFodBEShY Qlsing
amount's' over $1000. 00 without the real-tine approval

mﬁseaca_onfmnatger caﬁrﬁywlyhalbs tocaie an eydilehle wepaess sunning the

(8,018 e S4B ST PRl 08

ﬁ'ah@%f’s plﬁél?@S@henQ €ca@l- assdcilleCiisdld wdthi @i bolebokaibnaprocess’s
hel per ent that allows themto be engaged in

Yeupg i direenssalieBirocespes CaRdASeI R Mpenarh ramRrny cofighaation
§io8 £ 5l OPm&S&ef ERLB3RRbE ﬂ’n %sS Qb %%gd %és?e&e? 1@ SRmger

nmana ger co
Bélp@dliefts6 %@&EH&I@S tIﬁdlhﬁluB], help ﬁ(ﬂlieﬂtscx_raﬂt dvaluafer the esquest

eormcobtet e S5 B AhuTa  Fbin
e A e e B R PR R, may
dichdsadiate éﬂonmﬁlembﬁdmsuottp'recess or re-associate with another as needed.

In aspects of these embodiments, to support client-based decisions about
association (or re-association) with a collaboration process, the client is
responsible for receiving and evaluating association requests from the server.
Because the server may include arbitrary data in the association request sent to the
client, there is no standard form for the association request message. Instead, any
message received by the client may potentially be an association request, and the

client may associate (or re-associate) at its own discretion by invoking the

association functionality provided by the browser helper.
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manager's hel per client can associate itself with the
col | aboration process's 20 routing id. Because client

WQL@SAsESES can recei ve nessages from any col | abOr/as005017758

process at any time, the collaboration process can
send nmessages to manager helper clients to request
hel p. I ndividual helper clignts can evaluate the
request nessage and choose whet her or not to
associate thensel ves with

[ |
hon PIRITELIGE Gus Py dyaeees ot hes ey egsons: cal

b&lideketdiotRtactiarice t6 'vﬁﬁél%oﬁh@&ﬁ’mfsﬁtg r@S‘fttﬁbemventlon Although
col | aborati on process or re-associate with another as

ﬂlefed@eram Hepials prootponets ah é@c%%wmmatsgch depigtigpisrmerely

ased deci si.on bout SSO |
fou iR BligReReh,s 1Vl BE PR MR wifted B theyppt that the
EdrhSdtenisSporfrEFRIONS tHX Eigh@r canebe chllnBﬁledrtd &vidled dhiongparate
associ ation requests fromthe server. Because t he

seffwase, REywimscandde hardvereagomneaseisi nFurihermesed will glso be
%pga%rjﬁ%? ﬁ}%ﬁé skifled hx?t %Oar{: Jtha? Hch ogﬁ%o%eﬁtg 1‘%& ﬁf ?@ gi”iflgw they

e aSSOCIa I on reques

srRes@adinddesiediviiddpyar Beecalel @nthen@mepcﬁlﬁputmgl demdeeoramn be
associ ation request and the client may associate (or

distribytedc paong  differqnt Qﬂmpu(’éllinécii%‘ﬂ?eénCWCPW@okY QP 19§ more

o o o BB AT A ROBE 017758 42" gur s

12a- cnaFizguex d2p) three Rich Uk a:ltdnt olﬁmtm(“ﬁel’, ¢8| adobf@t)i anel two
C oner call nt,er sce, I n accordance t.0

ijizi’%@gmé@w&ﬁ%ﬁ s apd | %?g 6491 %\P?‘H ?fbﬁ{ne £Ppglgsures
%Jea&e&l% qRAEAL %sgo%m%ﬁse BLSveRS th@%& alfoy g[eatcﬁents‘%h is

epiction 1s nmerely for illustrative purpose
auisbdiatbé vefipeoliabbrationtrromes SKI wherbas wliehte Bit is ashediatedevith

5 nents pog ed ip,.this figyr a nbi ned
SRR RE oy Lo oC dopimecttted R R GRS can
SRR 58nE XIB BRSRIE or Etwﬁieftﬁff&@ﬁteomwtserw I'l also be
apparent to those skilled in the art that such

conpohethissscenasiparila ebust GvRninterestingawish @bfmi “Bédalgas a call

b S8y AR o B e R RO G Bhrane

Bonmesd 8l fsmoaetaild kot ¢he de@l MRl Ifdehatibn @b ®E ﬁ)laced in the
sui tabl e connunlcatlon nmeans. In Figure 12a, ree

wepiarestpi s shatefl istafn hrqughuse ofthe shirgd siaty ccmtr@l tlheustomer
1%1%% Ir%g.\[% tg Ifgﬂmﬁrxgﬁ‘ﬁ %ﬁ‘io(mtlgre%g tha?l d§ 10@6%11 théajt%,tgkaﬁa%dless

I ne encl osures ar e
thas 6i&i rabntha exJeeibiiee olidnt EBU wall aﬁanp'emamﬂ omte ofitheythariader to

Is associated with collaboration process "1" whereas
gt pRFovaly 1y i, gassc Bt esanga B Rl Tediepta o a P8 the Jeessage
ctrol) CPR c%ﬂﬁb ritior ProdBR@SS0CTRL E81abbAEBN %ﬁs“o}g?ﬂé?ﬁ@aﬁﬁble
can are the salme Web browser of Utitize di fTerent
lh’lannmfsrmsmg a rblei ﬁlaSIBqnnes o us¢rhte tEna - meagerCBRhave a presence
intera ftg ﬁﬁth client "B' takes a cal

status o avalla and to be running the manager client. In various
embodiments, the collaboration process can use a presence control in this
endeavor.

The collaboration process then sends an association request to one of the
available managers identified by the role using a message control. In aspects of
these embodiments, if the manager responds within a certain time frame the
manger’s status is changed to “busy”. If there is no response or a negative

response, the collaboration process can send an association request to another of
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waeledodilkssabout the cal l.

froma custonmer. The CSR can gat her custoner
information, including first and |ast nanme and sone

in the 20 scenario session's shared state through use
of the shared state control. |If custoner then
requests a refund with an q@Punt greater than $1000
and the CSR has |l ess than Six nonths experience,

client "B" wll attenpt to associ ate mnth a nager
thetidentificdvmpmagers wilsoneaassepts ghe geqygst dn wep %Itt the
r a
(sPaBorat Y e Gl SFRE BEeochOh "inleel i Ry 3AG7E oy of
itlustrdtimh] the2éollaboratien @ron:ssmcgmasendlaesdcimmonrmthstsefs the “least

usey to be nager, to ave a pre status of
gy PHRBET (gt N AHOBE" ?lah?ﬁ gk fhe ﬁiﬁ@@@twemrws Cqtpsend
B8 iR re§IRRNKLIBRILY an d18erif) DREPLHALLOBr Hfo?&ﬁﬁy%eﬁﬁ@ of the

use a presence control in this endeavor.
scahdrib participents p Otlee sshé¢rhesn arseprbsibém (Gag.sm@msﬂt rqu) and fully

t to one of. t val abl e managers
W@gﬂ% $8R° fm]ét‘?tgﬁ%p’iﬁ‘? éhsﬁ ¥Ssage control. In
aspectS Fgure! I35 € HRTBAHMIBRRL Sliert | “CNhaTBAREBAd SSRENUSh
within a certain time frane the manger's status is

ashlaberetion prodsssy2”. Newthesh slieais 1@ @@qooﬁ eargrasgpciated with

tive res e I rat
e R L AR R T e e
¥t 920804 d Tié 98fund Pequb tb deﬁkliafdﬁldbmﬁ@@pfo‘éessﬁ@” Using
one accegés the request. I n one enbodi nent, the

tho Ishapd stitg @@mml,o@éggmgshs Raehy U sdisnt e examieg, aes pertingnt

1%%%18*1? hbout¥hne ud and htehI %s‘b@ﬁ& gﬂir{ntaﬁselg%k lng%(t’f\fgy t3Rp>
rocess can sen assocl ation"requests to't east

\bhl eypllaboratigeprokesssT2”. Il“helaﬁlﬁﬁrh eliertfBUI am@ rftG> tdredisassociate

col | aborati on process d 5 assgci ation requests
frogn g lig ‘&ﬁ%uB’FH’é%CPﬁ*‘?‘g*‘Sb‘ég ‘glﬁ KHgwregt2enpre properties

of ti lellsé: qRar hig Hﬂﬁ%l‘a?éspﬁﬁt Scheg h‘%r” ﬁ&@%&?ﬁ%s@ﬁ eelp from

possi round robin)
®tleh@rato p;qowsst “bf t HEAPr esddt alibs dnhm; urequested Fiefpur fom

GHEPProLG) PHBORSE] 5oL GEEAD Bravees Kooy eiged gat

rﬁé]ﬁigelcls ﬁfegerﬁsﬁﬂcisaﬂ@éj irdifle tHO nf@bbABREARL | PRe %l%%?éhon
as I ndicated by the surroundlng dotted |1 ne.

ptrm@s poidatan as@ciatian rsmwdt tiot €’y JIf (fed rc@quéss@fﬁmatl‘@ly a the
col | akipn pr.pces har.ed state,”
1Eiseb JOUT A2 I HEO AR b aspocifted it TaB RS pitcBiss

Wwierthiileible tohAE R IO about the request and then
respond affirmatively or negatively to "B" via

col | dowWay o6 a fpﬁﬂ@ﬁrelé@trataon amh@ﬂemwéﬂe scgnfrénisssrowy chahdn
tthS: ap ﬁcatl I Slalgez %1' at %\1 ac::lt?v ‘rbumi st tﬁ gi&ﬁ e%lé psers with

pro R |gur
whdrh $ieyaiag soirbponé lemnrhe B\1dd3f61£st aleq uasalepnap ehdh lfséﬂ Bstatus

(e.g., “online”, “offline”, “busy”, etc.). The buddy list can also be rule-driven,

displaying users according to rules based on presence. For example, a rule might
specify that people on a buddy list are present, have an status of “online”, and live
in the Los Angeles area. Any criteria is possible. A buddy list can be based on a
combination of rules and users that have been manually added to the list.

To chat with a second user, the first user selects the second user from their
buddy list. The second user is then contacted by a collaboration process to see if

they would like to chat. If so, a chat window is activated on both users’ browsers

Thi s information can PET/phmo7758
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col | aboration process "1". ("A" could al so have
requested help from collaboration process "2".)

w@odosabpssat i on process "1" has, in turn, identPE€T/882005/017758

that a nanager is present and is al so running the
manger client. The collaboration 20 process sends an
associ ation request to "C'. f "C' responds
affirmatively to the request, both "A" and "C'" w ||

be assocjated with collaboration process "1" and ., wl |
(on gthep suighle applisiors)a Hhe ey ang(er \J85P1Gr user(F), Fithajso bring
g . i DI e : _
gttt ek BRaCy BTN BB IRRRIAD: Aty yhos.
Thies that haindawsalleassusthér cusenge widshage Snwhartimbeln vamous

correspond with. The bud | ist also can di.s .each
%@ﬁlrgglgg,aa uieé _saés’evegnqqtf{?{éls’er 8§ angﬁsem’ tgelb E@%X&:m&‘ow. In
a%?@ct% of thae QHBCHmEAR! thiPthnleSRcBRplisHed -t Je@Mg all messages
splayi ng users according to rules based on presence.
t5ar codteborptiey process| whinh gin thes heeddesst themeprasp fealbassaciated

bud list ar esent . haye.an status of "online",
%ﬁﬁ(%{?'v'ésersf IHV&HE o} e;&hodlglcégt)ar ea. Any criteriais

Possi &h&s urdieeed i theCaat b Bap@d oo thesamdbcenario session,
conbi nation of rules and users that have been manual |y

theidean @b hae acpess to Toe sepsioni shared sfaleodhe whaed state control
first user, se|lects t 0 ' d
GbhBl W3S o SEhRELSy AR BRE IR 3R, B BTGRP U bincs
iaRicba hded! Fies, @56.2 QRmgside tisteme§sagéd @y finkhet émbbliendnts, chat
chat. If so, a chat wndowis activated on both uysers'

Useis\esa radsoVhapd SPes s Of AUssp pagothzt e by go-peyigated. In
. nShi : il

SRAT of LR UBANLE i 95) oy Bt 3 RO o 00 e

ihterfaed ot hidgve menof thenmsérk e spacifymEURLY Onbe siobgifiads the. URL

The chat .wi ndow al | ows users .t o. exchange .nmessages ..

Gap e seitida a Fﬂl?%bmtwa@m%m%%tﬁs }lseé%gﬁ“w@f Cigg e URL

508 1¥adeh Beﬁ&leﬁs'ef’s G&gﬁﬁﬂ%e\if Bf ﬁ%b@agé?at wi ndow. In 5
t hes

aspects o e enbodi nents, this canh be acconpli shed
by sdndivaipual émbediseges group shaolsl &sditated oby pr ocldaboration
whi ch can then broadcast the nessage to all associate
RIGESSS e S6rVeS o JPI8Y 1, PERPER TR PR Torolip ert i insthe
865, SwihBy @ M8 cliBntt R8c&Rahviedn hewhakt t@foihNR &an® so by
scenari o session, hey can all have access to the

ssading on' obats heguest tt sl colfthoratioar prpcessatvdickomtll oforwarg the

.enahl es ers to seanl essl xchan ; kj_nd .
e 3R Py e CERRRE e HRAEIPH Bllffole RS rihning o
HaPBlgks ARnislRicE). NEIHAHES usdriictliidshBe irtacioh, e bsllabokaion
users can al so share a common_vi ew of a web page that

nrasesheae Giotify ithparbent nrpcesa i dhe Jaihres Qe EiNeole et gser

t he.cha 1 { '
TR TR R R e
dugt. . AOMELpSipE dief ie®tlusel Ban bth sdid wiassapes toehd group and receive

col | aboration process to all of the users. This w |
messagestiipa ppler users in the group.

Figures 13a-e are exemplary illustrations of a group chat scenario in

accordance to various embodiments of the invention. Although this diagram
depicts components as logically separate, such depiction is merely for illustrative
purposes. It will be apparent to those skilled in the art that the components
portrayed in this figure can be combined or divided into separate software,
firmware and/or hardware components. Furthermore, it will also be apparent to

those skilled in the art that such components, regardless of how they are combined
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wo awshi438t ed by a col | aborati on

to be | oaded into each user's common view of a web
page. In various enbodi nents, group chat is

relay a message fromone user to the other users in
the group. Wien a chat client process invites a new
user to join, it can do SO Ry 20 sendi ng a chat
request to the coll aboration process which wll
forward the invitation to the new user (assumning the
aredivissdr cans CHGAIG QB 18 HAC] %Ommmgné%ce eh &tmrcg i %ﬁﬁnbuted
e [
RFERHAR cobuddiadl il Sectacy &ge;m; Brd fRtlbA! Abther

process can n ent
spit@lﬁie%mﬁfunidaaoxflaiehwe O herwi se, the new user

¥ ﬁﬁgcﬁﬁgﬁétﬁk@egﬁ&ﬁ%ﬁé@go i Ot By e 3 fanc
v ec%rﬂlsfg cﬂﬁegollﬁ%}agéﬁ Ero%@ﬁgs (B3S2489 Qre fiRs@4t0 PriRNGbtted

nmessages m ot her users in the group.
Iegenchsulks areusedeto ein@mp;tb asgociations betateen iz ofo.aFgr @umlple

hat genario.in Cc to variq S o,
it 15 eR oot s DAGoh e TqeEhare Chen
£SO ERAS c%ﬁaﬁd?gﬂl&ﬁ}bﬂoye.@ epar@fidt “cu Qé"m‘i’efé@cbdiété@ NEhéh Rich
merely for illustrative 30 purposes. It will be

@heentern sharetthe same wich besvsenor hiligg differeat bltom:sers

conp ts ort ed in.this figure can b ¢ e
or G O Bedierhts Gobmnat daor: v e fipu, SHRR -2
iRRESAVRL S eRPRNQRAS . Tids tdagsd¥DERent i tB'Witd | makesoab@quest to
apparent to those skilled in the art that such

cobipbaration processgad dice swvitef thp gwwershety itarkehaldnbThre golghoration
pé'gcéegé td%ﬁe%%%’r% % Uﬁ%%) %/58% dopfspiin. B cRitvEiRs “ﬁanand “C”.

mput 1 ng devi ce or can

Aldcdtdih$ly] e conzi‘ﬁmgldﬂll ﬁrf)@erse @énde @pgouiatiog relpests as“A” and “C.
connected by one or nore networks %r other suit ?
I dheranis cag ir@ﬁﬁOWa% 3 1qgatty g, 5@8@011% oph eidkerlen cgfaboration

&5&3@? c%ﬂ}grto :I]I%H%éoi( sulch to “B.» 1d or'z; th &‘“%” a";hdt ‘@3’ resepond

group oration pr Gcesses
dffitmigtivielit, élckn thbe willd bitsediatd thomselned wih rcelflalmrmamsmdcetso 9 “2”.

indicate associatio bet ween the two. For e v o
T éiluatsatoq g1 BEESE 13e UL ARESSREC A0 ST B 4 ocBeor °C

wﬂ- lie\’%ﬁf/@raéd ) theBthersBn tﬁesgro? B9 Gbﬁéb%gati@ntlﬂocess “p”,

oration process " I ent " 1's unassoci at ed.
Each lﬁguh: 134 ilbisirates cliemt ‘éﬁadeassheamgrﬁssflétﬁrom ooldaboragion

utiliz feret br ows

b S5 Ehis Foriliche ) FRERl o theEpcte o R Gfring o exit
th@hbeSFibUR USEBust@tes hmht clléts“£ays 8% st tbssoBatddowith
makes a request to col | aborati on process "2" to

doHebaretiethprogessr @” end g aftasantingfto Pawtecdianth oy antp gngroup chat
R . A e
ABEQERS %/1&%ﬁ§b(ﬂf§t$&§1b1@§és@ 17 GEigﬁﬁd B3d) OThe’groap dhat @irected by
collaboration process “2” is independent from the group chat directed by
collaboration process “1”. In further embodiments, clients can be associated with
more than one collaboration process. In this way, a client can participate in more
than one group chat.

Various embodiments may be implemented using a conventional general
purpose or a specialized digital computer or processor(s) programmed according
to the teachings of the present disclosure, as will be apparent to those skilled in

the computer art. Appropriate software coding can readily be prepared by skilled

process that BET/USH05/017758



10

15

20

25

30

15 If there is no response or a negative response from
either, the collaboration process can provide notice

wotoosactsss o "B'. If one or both of "A'" and " C'PCEERINHN017758

affirmatively, then they will associate thensel ves

with col | aboration process "2". This is illustrated

in Figure 13b. Chat message%hnow sent by "A", "B" or

66C" wll beforvvardedto e others in the group by

coIIaboraglon process "2". 20 Fig (g }30 iIIusﬁrates

RIPE@HYmerR awﬁsoas%@as@p&@oﬁ s oreoie i %%lrfr, B L e gRparent
I

13 tﬂgs%%ﬁﬂ%&a in thqgown : oérg)}kht% ifly ﬁéﬂh{ l}/OJI 0 gu %%iﬁ&f bPfhe

prlalban'a;tncrraoﬁmdgmm cxkomets tor b inﬂemonnedtmg garapaspoiatcatedsiork of

with  coJlaboration process,"2" and is att ti 0
SRyl SBRIones D 24 G S A PP TS ‘e easb i
ocess "1". Client "D' accepts the invitation and

both clients 25 associate with collaboration process

"1" (VegenseeniBalimeMiaeinglndeip edmaputeri prograsg mygduct which is a
ol | abor.at i r ) dent .frqgm,t he

S pepmerar gredet BTRs nétruitoah SIOERT BiiFhah oA 1 bg peed

tbUpto3edim Hérap?hﬁ)os@dregﬁe&aﬁ@éu Qen@aﬁﬂgzlpab@@sow&ﬁce to

nmore than one coll aboration process. |In this way,

Rﬂrfoamanmﬁ theafieatiss persented herisire The Kigrpgsmecdiing ¢an ttmde but

Ry e s BT Pl o, REIchR IR0 e 17 4Py e

iaelptEellopdy diElac epteail (dises,PDYDsa mﬂm@ Qﬁﬂ:td’t@lveﬁ th@&to-
teachl ngs of the resent disclosure, as wll

alr disks.t BOMro i IFFEPNp, EERB%%DW%NRAMS flash

fﬁ%ﬁ?ﬁgp B Bt B SRR B s bty gl ARE ocler

pemgryall®)y pafsdsadpaper-bhsedt madnb; agd aaf thpe of rmeaintor device
dlsclosure as. W || be appar 0, those skilled i
SBHEDS olPF R EnASTTUSHRIS LT (1. (Yaious Engdiments nelide a

do%u?éi‘%% ng&fom% thalP EGPEE aaﬂsaﬁuai ovdtloRg %?hﬁ)?e gﬁwlfcuan%r

or nterconnecting an appropriate network

prbnateerrdtwmka twheo=ig dwé@smlssmmmcsludasnsmlctmﬂmew]mehdaﬂ e used
arent to thos Skl led.in the

B o mLaE an U BT ARy of U5 SHhiss SiRseRoahr Ein

IS a Sigfealdhe Or Mtk BMHeTReipder RédHaPR théthmYEledR She present

stored thereon/in which can be used to program a

denhesued inpludss sefivrares ﬁ@cccaitmﬂmg botlpthei htgdware of the general
oce sor./.de forma

RS RB e EP Rt o Bk Rt i ok Enet R Sy or

rﬁ{érdp%oméorltb Mhicpgt bAth #MAn@h u¥eF 6r ofhet ﬁh%cﬁmlblﬁV\dtﬂﬁlng the

any type of physical nmedia _including

rewlﬁS@é |th@a|pr§@@t IpEnEon. lockerEware B umﬂuﬂésgutﬂagﬁbhmﬂed to,
c%%k %nfv? oS L ., 'syste eﬁgm i@?&%@fts/ érs, and
Ash nenor y’ devi ces rragne

IC or op R
#pplictsionnanosyst ems (i ncl udi ng nol ecul ar

Ur—P

The foregoing description of the preferred embodiments of the present
invention has been provided for purposes of illustration and description. It is not
intended to be exhaustive or to limit the invention to the precise forms disclosed.
Many modifications and variations will be apparent to the practitioner skilled in
the art. Embodiments were chosen and described in order to best explain the
principles of the invention and its practical application, thereby enabling others
skilled in the art to understand the invention, the various embodiments and with

various modifications that are suited to the particular use contemplated. It is



menory | Cs); paper or paper-based nedia; and any type
of media or device 15 suitable for storing

w0 p@snusss ons and/ or data. Various enbodi ment SPCTUB20d#017758
a conputer program product that can be transmtted
over one or nore public and/or private networks
wherein the transm ssion ingludes instructions which
can be used to programa conputing device to perform
any of the features presented hereiin. Staored one. ar
pispdedythat Hie c8Rp 9? the mxepiion ke %I edﬁ%f/(‘i?@&f)ﬁwmtgﬁéalms and

. di scl osure' includes software for

tgélﬁtgﬁghl?ﬁg bot h the hardware of the general
pur pose/ speci al i zed conputer or m croprocessor, and
for enabling the conputer or mcroprocessor to
interact with a human user or other nechani sm
utilizing the results of the present invention. Such
software may include, but is not limted to, device
drivers, operating systenms, execution
envi ronnent s/ contai ners, and 25 applications. The
foregoi ng description of the preferred enbodi nents of
the present invention has been provided for purposes
of illustration and description. It is not intended
to be exhaustive or tolimt the invention to the
preci se forms disclosed. Mny nodifications and
variations will be apparent to the practitioner
skilled in 30 the art. Enbodi nents were chosen and
described in order to best explain the principles of
the invention and its practical application, thereby
enabling others skilled in the art to understand the
i nvention, the various enbodinments and with various
nodi fications that are suited to the particul ar use
contenplated. It is WD 2005/114383 PCT/ US2005/ 017758
47 intended that the scope of the invention be defined
by the following clainms and their equivalents. WO
2005/ 114383 PCT/ US2005/ 017758 48 CLAIMS What is
clainmed is: 1. A nethod for a collaboration between a
plurality of participants, conprising: 5 contacting a
col | aborati on process wherein the contacting is by a
first participant; qualifying one or nore potentia
partici pants based on a role; selecting a second
partici pant fromthe one or nore potentia
partici pants;
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inviting the second participant to join the
col | aboration; and 10 receiving an indication of

wob@shersss he second participant can join the PCT/US2005/017758

col l aboration. 2. The nethod of claim1 wherein: the
role is dynam cally evaluated and wherein the role is
based on 15 presence inforgation. 3. The nethod of
claiml wherein: the role is based on one or nore
attributes of the potentkﬁkﬂgﬁgticipants. 20 4. The
met hod of claim 1 wherei tep of selecting
Whel iHdBSmed ghoosi ng a | east busy potenti al
participant. 5. A systemfor a collaboration,
konpri suatlepd far e eblativoatmnibetwesnaqderslitymflpadicippnts,
nessagi ng layer; 25 a first client including a first
8% g layer, wherein the first client and the
col | aattih®h cHll HoLfRnPrecSANBELR tBE cE&ARNNRIIS BY b ikt
through their respecting nessaging |ayers; a second
rari@panti ncl udi ng a second nessagi ng | ayer, wherein the

e e R s T

mes s agladtng ay&ioad participast fromdidams crahdry potkdikibl faytidpants;
| east, one of the first. client and ghe second_ client;
and \ipyBiogsheseaauhpasitaipu spisn e eptiaborattonigad ei n t he

rol e ji.s.: . [ r i one
of ¢ ReeiR8 S e B ARTMAR e R Wi oLl e
cotlbbadtiaf. claim5 wherein: 5 the role is dynamcally
eval uated and wherein the role is based on presence
information. 7. The nmethod of claimb5 wherein: the
F ol e 1% HaRsd oPHaRNE vierdiRr € attributes of the
potential participants. 10 8. A nethod for
est abth¢ si¢ mylyaamidallzibvalnated and whengini the ngje isdvestdien i ng a
role to.dynam cally determine a set of potentia
DSIePPEiAMLon S| ecting a first participant from the
set of potential participants; inviting the first
garticipant to join the collaboration; receiving an
nsweFhamethpé of elging il greraimd

the role is based on one or more attributes of the potential participants.

=

4. The method of claim 1 wherein the step of selecting includes:

choosing a least busy potential participant.

5. A system for a collaboration, comprising:

a collaboration process including a messaging layer;

a first client including a first messaging layer, wherein the first client and
the collaboration process are capable of communicating through their respecting
messaging layers;

a second client including a second messaging layer, wherein the second
client is capable of communicating with the collaboration process through their
respective messaging layers;

arole to dynamically identify at least one of the first client and the second

client; and



15 including the first participant in the
coll aboration if the answer indicates a desire to

WQ 0005/114383 col | aborati on. 9. The method of cl ai P€BUS2005/017758
wherein: the role is based on presence and status
information. 20 10. The nethod of claim8 wherein:
the first participant can agcess a shared state
t hrough which infornmation ¢an be shared with other
particjpants. 25 11. The nethod of c¢]aim 8 wherein;
Phe rehgemdhsleis taiedmupTseNtEIIOBRAIR eidotst Ofef the
@ﬁ%ﬁﬂhk%&l@@%&kﬁhQﬁ&h?- 12. The nmethod of claim8

erein: the first participant is integrated with a

process capable of web browsing. 30 13. A nethod for

rovidi n resence i.nformation, said method

orrprfl%fi ﬁa&owgﬁ%fﬁ%‘% PCT/ US2005/ 017758 50
def i NihBgo1a iY Bty I&hhid8 Sn@whkialihe roletis Psed 8T S
wherein the set of users can vary over tinme and

mksenes mfornetion] e i s based on presence information of
at | east one nenber of the set of users; subscribing
to the role by a subscriber wherein the subscriber

wi || TRCREMEd oBclamh bviteadihon of a change to the
dynam c set of users; notifying a subscriber of a

chancfle rale ishased erapreorsaerestiriggies of thgpetenfipkpasticipime
tep pf i.hi Hle : i.lLng.-permssion to

SupechisHt ERlRul ol RoRbREARE" T 0

user Sevalldtidd a rdlb¢o dpiahacalbf detdraiimg d skt oiipotential phhiipantse

is defined by a set of potential nenbers and

me b eYela§ P @ Hirst @astigipant Bomthe sehef RBENEAL PArtiGRANTS3

wher ei p:.: : k .nor e

ar ¢ nooying tu AR SR| ol SR IR RS © A et hod

CONpriesdinig anansm;titm@aeiinﬁding;eetridon between a plurality

of participants in a . col.laboratjon, a 20 exposing a
et "ol st Prdleioaniin Rt colabgRied g dnsiir fhctes
die to join the collaboration. :

9, The method of claim 8 wherein:

the role is based on presence and status information.
10.  The method of claim 8 wherein:
the first participant can access a shared state through which information

can be shared with other participants.

11. The method of claim 8 wherein:

the role is based on one or more attributes of the potential participants.

12. The method of claim 8§ wherein:

the first participant is integrated with a process capable of web browsing.

13. A method for providing presence information, said method comprising:
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col | aboration, the set of functions conprising: first
functions to facilitate sendi ng and receiving

wore®sagssy and second functions to facilitatePCT/US2005/017758

propagati on of user presence information and

determ nati on of user presence and wherein the second
functions 25 include one or,nore functions for

deternmi ning user presence based on a role, wherein

the rol e can be_d m cal.ly eval ted
of ol dininga sRORE VEnES & CuAETE AU L Where, e AP r AT e
v I BERSInB WAeRES the 1§§ase&‘oﬁ%&@§cef 1ﬁforﬁ1ﬁﬁé(ﬁ Qf £9

an interactive group chat involving a plurality of
lcmtbma:mpmhmsofathdsaoﬁusamess process, conprising:

Iplmutr Iél?l §°§1 H’tfghtgéﬁ# 5301‘? ?HS@{ 8 Sf%%o ?CL ordj Qc%tber Wi ?receive

iREFiCARAATY Bhd B th@&yrﬂaﬁh@ﬁéf‘oﬁ'h&ﬂst he plurality of

partici pants based on nam c evaluation of a role,
wher aiotifyihg asehseriber Qfasrédngmngsheeémmc peidpsmEsiaBA f or
the plurali.t rtici j oi ni ng each one of

t he B’f’]ﬁﬁr‘gfllﬂi‘%ﬂﬁﬁOg%ﬁfﬁr%bubé@;mffsua?snto the group chat; and
S di stri bubitdifing peBsisdaetd subseribeeidh at lasstmhamlmﬁeyome
participants to the others. 19. The nethod of claim
s¢Bofiisersei n: the busi ness process allows the plurality
of participants to interact with one 10 or nore
enterprise business systens. 20. The nmethod of claim

148 WiEHegh&tho@aftlaigne3 oheielre plural ity of partici pants
can access a shared state through _ whi i nforpmation.
can Hhe @%ﬁé@ﬁﬁﬁ%hbaﬁﬁé}ﬁpoﬁt@fm‘?ﬁ%rs Wﬁ@bﬁfs% cfieha.
18 wherein: at |east one of the plurality of
participants is integrated with a process capable of
Meb briewsethgd oP€laia? 13 ®hereiret hod of claim 18, further
conprihs tdlg cartinoridt 6ad bymartdiritigmpiay sridéorjagita exprestiens.
group chat based on evaluation of the role. 23. A

188t hogl GRS doBigiBing:
conveying information between a plurality of participants in a
collaboration; and
exposing a set of functions that enable a process take part in the
collaboration, the set of functions comprising:
first functions to facilitate sending and receiving messages; and
second functions to facilitate propagation of user presence
information and determination of user presence and wherein the second functions
include one or more functions for determining user presence based on a role,

wherein the role can be dynamically evaluated.

17. The method of claim 16 wherein:

the collaboration is coordinated by a business process.

18. A method for providing an interactive group chat involving a plurality of
participants and a business process, comprising:

initiating the business process to coordinate the plurality of participants;
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25 communicating wth a first process, wherein the
first process is a collaboration process;

weomyuni3gati ng with a second process, wherei n PEEUS2005/017758

second process is capable of assenbling a first web
page and capabl e of dynam cally controlling

navi gati on across a pIuraJigy of web pages; 30
updating the first web page]to reflect information
received fromthe first prqcess, wherein the ugdatin

does $dernipiggithep e R BANtHPasRd PR EyauRig fyaluation ofa
RILGRin ﬂiez%ﬁé@s 8%@5 ok @4&@@&&%@%&9% feﬁlgyglgﬁamﬁ@f

érein t second process can dynam ca arige t he
pdroeipadits;navi gati on across the plurality of web pages.

24. A et hod, conpri.sing: .5 sharing informtion between
o1 GRS SEcliong o Hieai i< PRt Tt RO bt

ex pOSdigkgibaﬁé%e& rfRbsabb Aok &&%ﬂtﬂ@%lu@ﬂ@%?p&ti&?ﬁﬁth £ thant

in the plurality o participants to share the

othérer mati on, the set of functions conprising: first

functions to facilitate establishing a context in
which to 10 interact with the plurality of

pAart i ThdRbthsd ofbding €8 WHardimnctions to facilitate
storing and retrieving one or nore values froma

shar ette business prgrssscallowsiibe pivsalisyioSpartieipprys friggasadt pyith one

N ntagrle "Ly e?}?ﬁs%%%i%)e(és' systems.

20.  The method of claim 18 wherein:
each one of the plurality of participants can access a shared state through

which information can be shared among them.

21.  The method of claim 18 wherein:
at least one of the plurality of participants is integrated with a process

capable of web browsing.

22.  The method of claim 18, further comprising:
dynamically adding participants to the group chat based on evaluation of

the role.

23. A method comprising:

communicating with a first process, wherein the first process is a
collaboration process;

communicating with a second process, wherein the second process is
capable of assembling a first web page and capable of dynamically controlling
navigation across a plurality of web pages;

updating the first web page to reflect information received from the first
process, wherein the updating does not require communication with the second

process; and
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wherein the second process can dynamically change the flow of navigation

across the plurality of web pages.

24, A method comprising:
sharing information between a plurality of participants in a collaboration;
and
exposing a set of functions that enable a participant in the plurality of
participants to share the information, the set of functions comprising:
first functions to facilitate establishing a context in which to
interact with the plurality of participants; and
second functions to facilitate storing and retrieving one or more values from a

shared state, wherein the shared state is accessible within the context.



