PROCESS OF BUSI NESS DECI SI ON AND WORKFLOW (a) Field of the Invention The
present iwWegaplsk@errel ates to a systemand a nethod for autperaiso@ied1

busi ness process in various business environnent and workflow) .including a
systemand utility device that can hel p design and inplenent a business
deci si on nmaki ng procedure and workfl ow automation. (b) Description of the
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"% business procedures and nmeke them abstract. Even though a systegygthat can
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aut onat e, certain business procedures is devel oped, such a system nay becone
obsol et e(@sFieldofibelnventionvel oped, because of rapidly changi ng business
demands and environnents. Especially) a systemthat can be generally '

adapt ed for al Tieepresent inventionaekatesto a systent amicha rhethodffor altomatirg ng
devel oped. As general conputing power of the conputer used for business

pur pose iial i t cessor)
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needed automate the business procedures because it is not easy to categorize the

business procedures and make them abstract. Even though a system that can

automate certain business procedures is developed, such a system may

become obsolete as soon as it is developed, because of rapidly changing

business demands and environments. Especially, a system that can be

generally adapted for almost every business environment has been far from

being developed.

As general computing power of the computer used for business purpose

grows exponentially and such business software as word-processor,




WO 02/ 057867 PCT/ USOL/ NN6N1 To achi eve the above object, the present
i nvention provides a systemthat conprises a host conputer, an

adm ni st rgloQpsmeyeb client) a process designer, and a fopgrakei/geel . The
adm ni strator controls the whol e aspect of the systemand the web client is

a tool with which the general user works on the system The process

desi gner defines each process that could be a conponent of the business
procedugsreaﬂgﬁeéf, ’ehsgules Singremaitprograimsarecwidebpreads pagticipantain , an agent,
SQL query and so on. These activities are basic conponents of the business

pr ocedug?epgg@egrgi Bﬁ%g§§ I90GIdUIES BEEGME moreciampltai-ofienteds Altieslighn t he

busi nes ure. using basic tenplates and nodi fying them a user can
easily generate a formthat : she.want &@n al so
enbed i 'Q?fép@@ld?‘ésesBg]ﬁomBHEe?ggﬁghealss%éon ﬁ?lg;}l_gfév%ra;%@teog?)eé@{%ts) dat a
exchanges and/or conputations. By co sing t system.in dul es using

t hese ufepetitive sjmplectasksshoweyefy 'Pgagﬁ&?‘lﬁ% qiﬂﬁeg%mﬂ‘smw lﬁét hod t hat
can automate al nost any business procedures and that can be easily nodified
Wi t hout nsde thej entire baisivesls procedures yaarerpomplicatadhand intreduged maee

acconpanyi ng draw ngs, which are incorporated in and constitute a part of

the Speebgéﬁé’édég{?niﬂé Hidchities. Furthepmdreesuchaiependency entthen) and, t oget her

wi th the descri on, serve to explain the principles of the invention:
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the present ipventiop; PCT/USO 1/446 LS. to:@i~fdigagr am of the
admi ni sBREMA %‘Im%faﬁﬂﬁ? QPPW@%%%PEQ&? ﬁgh%}ﬁgasngﬂ | nvde'ﬁ'tc p'(%’n; FIG 4 is
a schematic diagram of the process desi,gjgte.'r ?f a P{ﬁe’j)er.red enmbodi nent of

t he prewbich rienders thercogrdinatigniandsupendsign;of the GIIGPUSINERR web client of a
preferred enbodi nent of the present invention; FIG 6 is a schematic

di agr anprfcetibre forechelénging. of a preferred embodi ment of the present
invention; FIG 7 is a flow chart of an operation of the automation system

shown in Fl G grdeFt&soffel Suchiroblefss, ivaty attemptsojocautorsatefbusinessct i vity and
the relations; FIG 9 illustrates types and options of the participant;

FIG 10, i1l C efehi dtferiptehavecfailbdntd satiéfyr mat i on;
FI G 1lp}i9°|e§§{ r@égb{aﬁﬁ "2%‘?‘%&'3?@“%@ agl'ub- pr ocesgﬂ;g "
the ever-changing business demand, because they may not easily adapt to the

general business environments.

SUMMARY OF THE INVENTION

The present invention has been made in an effort to solve the above-
mentioned problems and to provide a system and method that can automate
the business procedures and as well as that can be adapted for almost all the
business environments.

It is an object of the present invention to provide a system and a method
that can be used for an automation of any business procedures and that can be

easily modified as needed.




FIG 12 illustrates the operation of synchronous sub-process; FIG 13
I1lustrates the operation of asynchronous sub-process; FIG 14 illustrates
a processwigndmkrsdat a | ocki ng nmechani smy FI G 15 il | ustr at egrhl@14xshange of
process nodel data with other process designer; FIG 16 is a schematic

di agram of the process engine in the preferred enbodi ment of the present

I nvention; FIG 17 illustrates the state transition anong activities; FIG
18 il ustrat ¢g M lDHRE | thepresent inbentipreprovides atsysteém 02/ 057867
PCT/ USOL/ ~14Zafygrﬁfgaﬁ€mnt of the present invention; FIG 19 illustrates an
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3is.a
schemat fhe siistemaand theuseb slientds aHeokwith W@%ﬂ"%@!’!e{{@g%seddm%ﬁ&h BE dat a;

and FIG 24 is a schematic diagramillustrating the work item application
| ocki nggyemaTIseTprddess deEiIneEGEhes eabh PRocess tREESEIERES EVBODI MENTS
Preferred enbodi nents of the present invention will now be described in

detai | WhBoh&hSaNE Buess .ﬁ%&ﬁ@?%@ﬁr&éwég@neimme awor kf | ow of

t he automap?on system i ncluding the steps described hereinafter is

general ly controlled., hogt r ig305e rayiput er has
an acce%‘!b'PEPqﬂsF’%f"%g%f‘%ﬁ?ﬁ&&ﬁ%&rgpﬁo%%ﬁ tﬁe c?l&tevms,. rasour ces and
data. The host conputer has necessary.nformation availahl e t he

equi presarapenents\af dhe business pracedureée f\nﬁrfﬁr %l&?@@?@?.en?ﬁeﬁ@s@"&‘onput er can
be any kind of commercially avail abl e conputer systens ?r wor kstations. In
t he pr ¢hat canl berdsediinthe busipess priocedurgy E@-‘%Bﬁﬁﬁﬁ@rteﬂm ates@Nher at i ng

system of Wndows NTTM Uni x or Linux is used as server. Conputers and the
oper at i RedRYiRG eRBMEausee can easie denerate adfornahgkhie oo she wanteddhe t he user s

!
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generated form can also embed in the cells such functions as conditional
branches, scripts, data exchanges and/or computations.
By composing the system in modules using these utilities, the present
invention provides a system and method that can automate almost any

business procedures and that can be easily modified without any major

overhaul of the system, as demands change.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute
a part of the specification, illustrate an embodiment of the invention, and,
together with the description, serve to explain the principles of the invention:
FIG. 1 is a schematic diagram of a business process example;

FIG. 2 is a schematic diagram of the system of a preferred embodiment



demands and resource requirenents. Business process is a series of

wor kfl ows that have to be executed. In one case, the workflows can be
execut ed @iosldsieeshed within an organi zation. In other casspusoilugdsacCti ons
anong organi zati ons nmay be necessary. Exanples of a typical business
process are handling purchase orders in the sal es departnent, |ending noney
in the banking industry and payi ng the i nsurance coverage by the insurance
conpany. ofip@ dtestRERFeicieess has certain characteristics. As shown in Fig.
1, business process has a starting point and an ending point. In our -
previ ous exanp . S . hi CHeterrédr t s by

. generating a ptf%‘%?egggﬁ%ﬁggﬁgrﬂg@ %f;thgea:a Wg'rgiﬁﬁg’r%e goods. Al so,

busi ness process conpri ses at,cou le of activities and such activities are
per f or rre@"’ibﬁdH“PBb‘i’{cTtBP Riesfen '%Wﬁ‘o@i'ng to a business rule. The activity in
the business process is typically associated w t(? a partici E.‘)ant an

appl i cati on anBIG 4issa sehematic diagram ofheiPEpeRss: designel 9fA R Bired t he
activity and can be an individual) a departnent or a group of people. The
appl i cat g@bodiment sfthetpresentlieverdion; ci pant uses to execute and finish the
activity. The business rule guides the flows of activities and determ nes

| f the activitigss id dsehefanediapanciting wetf eldnvel agrefaredinen f i ni shed.

The application can be any office program It can be a word processor, a
spreadshee r_a dat [ hat are commercially available in the
mar ket . %mi’OaH'%@|‘8§5§@gi%ﬁ'?’%‘§3@%a4l Exanpl es of business rules are
conditions for_conpleting an. activity eadl i n jvity and a
transition confhQi ﬁQﬁ@?e’HEF“eaﬁgﬁ%@ Qfﬁse??fm gﬁfﬁaggﬁ ?&r&(}trl"e\# t he process.
The wor kfl ow managenent system of the present invention enables people to
easi |y agmbodimentrof the presant ipventiods and support to nodel and execute a
busi ness process, which can be a conplicated process. The system of the
present i nventfig) 7istafiowichart of arl bperatios of e autdmatioresystem sRowar t i ci pant
and allows a user to view the work lists. The system can al so provide a

conmon g ) ment for each different application such that the user can
performthe activities nore effectively. In general, therefore, the system

of Lhe presente el ReEd0od BRASASoREE hihe BEACANG g rdutisrauct no t he

wor k processin erro at may occur “in the process. As shown
in Fig. 2) the_preferred enbodi nent af [ ipvention has two
stages. The fiE'&t-e%'ﬁﬁﬁtéa‘le§q§p?ﬁ)ﬁ@‘F PR@%%%E%&%@@“&eond stage is an
execution stage. The nodeling stage analyzes the business, matter and
designs a busiH&ss1QOlﬂb&'é%t§Sttge§8UG%€I H@E@‘%\&H@f?’b‘%@%&ﬁ'&@&%ﬁp%ystem As
shown in Fig. 2, the nodeling stage uses the adm nistrator and the process
desi gner, whi cRIG.rtleillastratestthe structise o sub-pIAGESSie appl i cati on prograns.
The execution stage actually perfornms the activities in the business

FIG. 12 illustrates the operation of synchronous sub-process;,

FIG. 13 illustrates the operation of asynchronous sub-process;

FIG. 14 illustrates a process model data locking mechanism;

FIG. 15 illustrates the exchange of process model data with other

process designer;

FIG. 16 is a schematic diagram of the process engine in the preferred
embodiment of the present invention;

FIG. 17 illustrates the state transition among activities;

FIG. 18 illustrates an example of DEAD state in the preferred



process as designed in the nodeling stage. In the execution stage, the
process 7 WO 02/ 057867 PCT/ USOL/ 44641 engi ne executes activities by

I nt er act i we oMobTs6t he dat abase, busi ness application progr @gg/usoiygsedpr ki i st
handl er, the workitem handl er and the process nonitor. The adm ni strator

mai ntai ns the organi zation and the nenber information related to the
busi ness process. The adm nistrator also creates and naintains the
i nf or neeinbodimentef therpresent iaveM@nity, the role and group used in the
busi ness process. Further, it controls and maintains the business

appl i cation pFEr#rillustratesrarcesamplesofgnergedsfiows obbusihess prodess; and desi gns
. the flows and properties of the business process. The process engine

actual |y execpigsy) [iEsRuPATAMRIRI colii6l W89 REnsUbREBLIA |y al | ocat es
S

the activitie o proper participants, notifies the start -and end of

Security and Heat baseieraioeerdina e TreaterofenplBance, "2

repository that stores the nodeling informati on on the business.process and
the res@@® of activities executed by the process engine. Wb dient

provi des services necessary for participants to manage their work list, to
execut e t hei rFi@r2&isandchematindiagramtidusitadingshe shariag ol applieatiocess. Usi ng
t hese services, participants can handle their works on the standard web

br ows er d fH i fikd iBeAGMErin ke priterréd endbodirient 8P HiE preséat iiventionn FI G 5,
Wb Cdient has a couple of components. The worklist handl er maintains the
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. tin
engi ne. It can nanage and mani pufFate e Wo

f ' X
orwar dalzpaniicténceJrrtn da?a; and
FIG. 24 is a schematic diagram illustrating the work item application

locking mechanism.

CRIP )

Preferred embodiments of the present invention will now be described
in detail with reference to the accompanying drawings.

The whole workflow of the automation system including the steps
described hereinafter is generally controlled by a host computer (not shown).
The host computer has an access to all or portions of information on the clients,
resources and data. The host computer has necessary information available to
the equipments or device that process the work processes. The host computer
can be any kind of commercially available computer systems or workstations.

In the preferred embodiment, Pentium lll grade computer with an operating
system of Windows NT™, Unix or Linux is used as server. Computers and the

operating systems can be upgraded or interchanged to accommodate the user



WO 02/ 057867 PCT/ USOLl/ 446~1 The workitem handl er is used in executing
activities. It can automatically execute necessary application and attach
files andweyifefe?. It may al so perform el ectroni c signat peassolfifs4Pr ocess
nonitor enabl es the user or the system adm nistrator to nonitor on the real
time basis the on-going or finished business process and the history of the
process. Fornms and the business application program are application
prograf@e,ﬁgﬁasghg régglgﬂc@q@qhire,géﬁfguti ng a business process. The required

el ectronic forns an usi ness application prograns are listed in the

dat abase in the nodeling stage. The process engi ne executes the forns and

. other business application programbased on the information listed in the

dat abase. Present i?venti on I Eck.uﬁeé a formgenerator that can design and
operate the related to the business process. Fig.
3 describes the admnistrator in nore tail 10} r yconprises
an or gani zat Busineas pgeeessds eciesieg i wen ﬂ‘ﬁ@é’?ﬁt%ﬁ’e;@m]é;??%é@én&a{ngger and a
fol der manager. An object nanager interfaces the @(‘im ni st ratz%ﬁow th the
dat abasgne Ehse At workflowscandmnexenutedapd iNshadowinin aNL0LgaM| Fom t he
dat abase. The adm ni strator maintains the organization and its nmber

I nfor mifs.'rcggﬁr [—;Qgeéﬁﬁié‘?%éﬁon%%rﬁ@ﬁg' brgunizations! reay beqecessant JxamA®Sa gr oup

in the I zat1 on and control s the busi ness application program

Organi zat i on .manager desi ﬁ-@%r&ﬁﬁs&@fﬁ@@fm theosglesi zati on and
struct upfed tyﬂigglg%‘%ﬂé‘?’s? %HPQE%SEQ%?%%WZ t1on handl e busi ness process. A

typi cal organization is usuall truct u i NArrfiHeVinsWdnden a WO
02/ 05786@3@“@@&‘@“@%@%’?%)?'@?46?%‘:%@ ‘??Qgs@%%f}?f@gﬁ@ﬁt ranks. Busi ness
process may dictate a rank rather than an individual nmenber to handl e

acti vi t i@rerage aytheriesuranee gOMPENYw nanagenent system needs a tool that can

set up and nodify the organi zation structure., Qgg&i zati %g nager can
create an or ypRiMiness process has cedaingshasaetesRticT N eS80 Bﬁg‘t nt, input
and edit relevant informati on on the departnent. Organizati ogn manager sets

up andr gﬁ%}ﬂg? 8?6&5%%55“ A @ihﬂ“gr)éomhhﬁem endingpsint: dniQuE@Prevpdst nent and a

f
| ower epartnent. It al so manages the nenbers in the departnent.

O xR Pbig b §Bs HepBrerf dh tithekd! Grogess shnts bf geheratinglzer s 11 1 he

depart n€ I'on 'manager al so handl es the nmenbers' information:

When nmenbers are absent, the pr.gani i n gésence period
and el epU@f@SGé?rQQ’é?BSteﬁ‘gf‘bé' "ﬁgﬂh@ﬁ‘% ﬁéog%t ?‘\?ﬁ'ib;?‘rﬁerﬂs ihlﬁ'ot he absent

{nﬁrerb renrsrﬂcognn;srisgggiﬁénﬁg_o?ra%ﬁ\ﬂtliezsa;}l N TRnaget Sile Perdried'if AbgRadl manage
order according to a business rule.

The activity in the business process is typically associated with a

participant, an application and a business rule. The participant actually handles

the activity and can be an individual, a department or a group of people. The
application is a tool that the participant uses to execute and finish the activity.

The business rule guides the flows of activities and determines if the activity is

finished and selects the following step when finished. The application can be

any office program. It can be a word processor, a spreadsheet or a database

program that are commercially available in the market.



The rol e and user group manager generates and maintains the role and the
user group in the organization. An individual has a role to play in the
or gani zat \(\@o2/0ktg7r ol e can be responsibility to the depar tgmnisoiAgdss t he
individual is belonging to or to the entire organization. A role of
secretary, a role of office admnistrator, and a role of teller are the
exanpl es. A user group is an ad hoc departnent that works as task force
team A menmbgkapriplés ofBusigessinles asd sanditionsioe cootpléting an actyityedn
departnment but is working tenporarily for the user group. An active

or gani 2gbh gfhd'Rt Gl Bhdd réAsitioneonelio thadidisemineshpdoliditing her mor e,
ol es ahn

., these r user groups are very dynam c as business io WO 021 057867
PCT/ USOL/ 44641 6eve| ops. and as the organization grows bigger. A role and
user gr 8GPVIHRARE P ates and mai ntains such dynanic roles and user

groups. In other words, the role and user, group manager defines a new role
and al | ocateThe W@'kﬁﬁwdﬂﬁﬂaﬂﬁmﬁﬂbﬂ% *B?Pferﬁg"é."a’aeﬂﬁ%?’lﬁ?'eﬁt sets up a

new user group and assigns the nenber to the new group. It can also edit
and del peepleHe emsily Butamate the businessqrogessprd supPat e Hede) aMlnager
generates for and allocates to an individual nenber an authority to access

and hanglegciile RUSISIRESS Protess swhitheandid a copplicaied processs iTinesysfemcess,
such as a role) a departmant') a user group, or an individual nmenber of the

gﬁga{ thgsfgegrggégﬁﬂbéﬁﬁwautoh%ic%n%%H&&-ﬂé& the bEHIVAIGES 5o Padicipams process

ust ness application progranms. The business rul e associ ated
with the busi ness prqcess determ pes i.C G n authority to
access @R laﬁ%‘ﬁ§ian'é§qc{9rvdﬁ% E’H{'}} E‘ﬁﬁ‘i :ﬁ} sﬁspﬁﬁﬁcﬂﬁkﬁggéggr ans. Wien the
business rule is set up in the early rmlg_el i_&g stamtbhe aut hority manager
gener at esmmancenvitanmaent:for gaeh giftarentanricatien syph thaf theHSEr BBber) a rol e,
a departnent or a user group to the authority group. The authority manager
can al sperfoint thmdctiléties moré effeiivaly.nin general.ithgrejors the aystemyet theanager
generates and manages a folder that may contain information on business

pr ocessyrdsknt vBHLiGE cERMYGTBASE bverail predastivity\byt reduciny thie wark mange in the
sane folder all the information fromthe sanme business process, such

i nfor m@'ir?%?géﬁpﬁ@_‘g?ﬁaQﬁé%{f%ﬁ&gﬂ?z%gﬁéfmmh% pPocEERSS i nstances and the

execut i woul pful if the wellorganized folder is
connected to the authority group to allocate the necessary authorities. for
a certain business process to the business process fol der. WO 021 057867
PCT/ USO1/ 4~6: 11 The fol der nmanager can create a new folder and create a

| ower | evel Arghilggture of Qysteml folder. It can also edit and delete the

exi sting folder and assign an authority group tao the folder and the objects
cont ai ned i nAssshown in &g rthe grefested gmbadimeMafithe REesemdn¥entd) ity group
assigned to a folder. Process manager is another conponent of the

admi ni shagtws stagese THeefirst stage is a modeling stage and the second stage is an

execution stage.

The modeling stage analyzes the business matter and designs a
business process to be used in the workflow management system. As shown
in Fig. 2, the modeling stage uses the administrator and the process designer,
which interact with the database and the application programs.

The execution stage actually performs the activities in the business

process as designed in the modeling stage. In the execution stage, the process



fol der manage creates folders for process definitions, process instances;,
process archives and busi ness applications, necessary information are
stored i nyaR@shghder. Process definition fol der stores i ng@fg&hj494y0n the
process nodel created by the process designer. Wen the process definition
is executed) the process instance folder stores the results of the
execution. Information on the executed process is stored in the process

ar chi veerigihd @xecdigs activitiesry interacting with the databaisagbusiness éppligatignt he
process definition are stored in the application folder. Process manager

traces sadrafkni WorkhYERahdibe th&WopkiteriWandIer Rmdfthe processomonlter. pr ocess
. manager, It creates, retrieves, changes and del etes process definition,

brocess i nstapce), pp AGSES AEAMINE ine BB IEFMAGRENR s Lhe process

desi gner whe anges e process definition. The process

» manager, can also list, retrieve, change and delete th SJ

appl i canifRation;refaigd 4o dhe E’“%'Ugﬁﬁﬁfﬂcegésﬁnﬁg %%'Wéf%ﬁg'%@ c%rﬁ%(%%r ocess, to0o.
The process nmanager can change the val ue of the process variabl e and nmay
ret ri evanchmbimtaing e infasmationiandthei membess’iasthenity; the e 880/G50WR i ni shed
busi ness process. The adm ni strator al so has an object manager. The obj ect
managerysgdEiattie busirddsasroctss. Fodieér, itcontmplsoand maintainsthel businesslat a-
process request 12 02/ 0578Gr7 PCT/USA /:1~6:41 fromthe process

desi gn ngs: g@% them The results are sent to the database. Fig. 4
shows ?pgﬁgﬁgé?g |§§'ram of a process designer of the preferred enbodi nent

busi ness. pr ol bragss sRgne! T RARGERR OFRHR Fhy SRR Tng oy 1 7)1

process. The process designer conprises a graphic designer and a property
desi gngpropamniesffihe busnesspiesesss a tool that draws the business process
using a node and an arrow. A node represents an activity and an arrow

represents &He preiess @ngincactually executes fhebbusingss pEacesso bhe gagigei n t he
busi ness process. Transitions indicate the flow of such activities. Users

can si tgmetieslyabcitentiddctivititétoqsidper pantisipantsnrctifipbdhe starhéndan easi |y
desi gn and nodel” a conplicated business process. The property designer

defi n_e%n(alaﬁhﬁ%ﬁme\éi Efbfey\ﬂ?g’éts@ﬁggf% ﬂﬁisﬁga id&‘ﬁ@ﬁie_@{ mgegqhgesi gned)  each

activity e process I ned I n detal PrOperty designer
assigns to.the activity t tichpant th executes the job, the business
appl i cé@PHH{Yp?@F@?ﬁ%ﬁﬁﬁ?ﬁ'&”@l‘ﬁgﬁe@%% the job, the deadline by
which the job has to be finished, and.the ﬁondiéilons. ghat deterﬁjﬁne t he
path of the Ihesdalabaseisaderository thatisiees;thg mrdeling,nigrmation,on the, o
conditions can be a conditional branch and be represented as in-out
t r ansi tiusingsatprecesshang thm eeault of adtiyities exegutadby Hhe pegessEnging.gn and
define the business process and its conponents under a user-friendly
i nterface wiwbbClient peovifiés sévicdshecedban2ficd pasticipants to manage their
work list, to execute their works and to monitor the status of the current process.
Using these services, participants can handle their works on the standard web

browser such as Microsoft Explorer™ or Netscape™. As shown in FIG 5, Web
Client has a couple of components.

The worklist handler maintains the list of works allocated to participants
or individuals by the process engine. It can manage and manipulate the works

by retrieving, sorting and forwarding them.



PCT/ USOL/ 4a6~t 1 The process designer retrieves organi zation information

necessary for process nodeling fromthe organi zati on database. The nodel

dat a genegww) Riskg7process nodel ing are stored in the proceggEiisddsii on

dat abase. The information on the storage and the execution paths of the

busi ness process is stored in the fol der database and other rel ated

informati on, such as process variables that are necessary for interchanging

data anong apple waikiteAthandlér istuseddniexethting attivities. Itigaaizatematiedllyobj ect

manager interfaces the process designer and the database. For this purpose,

t he obj ect n I j gfnentede r glsal receives

. data prSéﬁgﬁrrﬁ%ég?@%%ﬂ\k?ﬂ%ﬁ%ch%égghégﬁaﬁ%r%and proce??gs t hem and sends
themto the database. Now, referring to Fig. 5) a web client that

i nt er f aBEFOIMOETFRRIG SIANAYUTESer i s described. Fig. 5 shows a schematic

di agram of the web client. Wb client allo t he, user - T8l in the

wor kl i st, mafhgeprosesswnanitenenablesdhe UskEO ?Wemt?éjr&ﬁ'll%%@ess. The

user can interact with the systemthrough a standard web browser such as

M cr oS ofhorifir @il reablimedrabld the otegeingrrTinishedbysiness PEaqess i ses a

wor kl i st handl er, a workitem handl er and a process nonitor. The workli st

handl er 4 &3, manage the |ist of works assigned to each
i ndi vi d&%?h%g@%fl}égﬁ%an retrieve and mani pul ate the worklists and may

forward the |Jst to i e ; i idatiog';e6gramis t he wor ks
on his workl iﬁ&'mﬂﬁ’lﬁﬁ%%e‘%‘??é“%#oﬁ@ﬁgﬁﬁ%%Hlﬁfeé S S

PCT/ USO1/ 4~6~11 The workitem handl.er is u i j Snor k process.
It can &Imt(ﬁfﬁtfeﬁﬁifﬂli%ﬁ%@gtﬁﬁuﬂpﬁﬁ‘%ggéﬁg' Hﬁkg\e}lé ggh%{j %&Eﬁ'ﬁ%\grtsp

necessary for executing the processes. The workitem handl er executes the
busi neswmwbthUSbIesprap@haaﬁ?Om@mE@BF;af? Sﬁtqdh'g t&ﬂﬁ?t%?m@stﬁﬁnd di spl ays
them on the screen. When necessary) multiple applications appear on the
screen pishieling gtagé.cThetprdcéss ergine emioutesitbe fewns and SthenbysINGSS necessary

information and selects to finish the work) the workitem handler stores the

Lt o PRt bloBrataseacort ftigkinfoffitionflisted ey theadatabase sRresenhe

unfinis wor ki tem handl er stores the nbst current status of the

wor k. Wor ki t.em.han [ [ i rate thBavanouls and pass
it to tHYVENRPD '[@Eﬁégﬁ fgﬁé Q%%ﬁ%p'émgt&blﬁa%é%}p?ﬁ?ewg%and conmrents are
accunul ated and stored together with the information of the executed work,
even af elgctramnic {gsme e tP&ﬂ?i‘?Feé‘.’s'ﬁg?sbé%‘i?ﬁgty purpose, the workitem handl er

may use el ectronic signatures and request certification fr. e outside
certii'icati drigskdeseribas theadminiswaterin mace de 'eﬁ&e %&‘E'ﬁ%‘%‘égl i cation
programthat is being used. The user may use the workitemhandler to sel ect
t he pat lgohfpriseseamerganizationpnatagar, adole/grong Manager, fsFWHBREYy ul e. Process
nonitor is a tool that can nonitor the progress and status of the business

process.bto gl f) émdgﬁﬁfanbgeﬁa,ﬂhlquéétguaaagﬂﬂint&r@aqasdbﬁess of the process
nodel in graphics. The process nonitor al so provides detailed information

on the vorKflstratd¥ WP iR 85tabbE. TH ddiflinttaitepcan réthieverand sioee wor k

information from the database.

The administrator maintains the organization and its member information,
the members’ authorities. It also creates a role and a group in the organization
and controls the business application program.

Organization manager designs and manages the company’s
organization and structure. The members of the organization handle business

process. A typical organization is usually structured hierarchically. Within a



process. is WO 021 057867 PCT/USAO /~la6~t1 Fig. 6 is a schematic di agram
of Form Generator. Form generator conprises a formdesigner and a form
browser. Jyoyg3ogmger ator creates an el ectronic docunment angcayipl/awirit. It
supports the various kinds of graphic objects, data input cells, graphic
signatures, automatic cal cul ati ons, database access and progranmm ng scripts
to help the user create different kinds of fornms and application prograns

for t h%i@fa‘iélgy,ztﬁéfé)ﬁway"_t% gifieesritganks. dBesipess pratessenay dictatec ranki c
docunents and applications that are necessary for the work process. The

for m dSsiiinSha i3 BUARNA rh6st ® iddle eafitee Fherfomntheaaridiow he f or

. of doc ions. The docunments and forns are easily drawn

' ' | i t dat a,i , | : i li st
poxos, RanRGSmETheyS pangS A Hlala L by A08 ridah ARG RraaBONT) | ¢

cells. The form desi gner also supports the standard database access

pr ot ocastyyctengch as Open Dat abase Connectivity (ODBC) and Active Data bject
(ADO)) so that the data input through the docunments can be interchanged
with the dat@hgpmvzatiBremboagedearn greate ansgpnigation sharts it ¢a Credie or f or
application programor for inplenenting the business |ogic. The script

edi t or JFRYdéles® al¥iainieriP Riput ahd editPeleyantiniomnativreon thedepatment or der to
synchroni ze the workflow with the application prograns. Form browser all ows

browsi ng th Qe paationsHips betwder Ahigherm
br ovvse;t,grwgaq@gﬁglgﬁ%@?'céégtéﬁgan@g{ag?g&t he results %f t he execuéti on. The
user can retrjieve necessary data fromt change data
t hr ougfapkiBgs fBP%%%‘?qa aéf%erl;ggfu a%‘%%ﬂg'ﬁﬁm ?E&%”éggs% 021 057867
PCT/ USOL/ -t: 1641 on the formusing the form browser, aﬂ%d@ tt Si gélpa}%]ure on
the el enembers inithe.department Farexampie, b 6aR ceateypdit eaf ecessary,
the user may put a digital signature after getting a certification fromthe
ext er najf the hierhbens inthesdupaeiment. The organization manager also handles the

members’ information. When members are absent, the organization manager

sets the absence period and elects a delegate that can handle the activities

until the absent member comes back. The organization manager can also

register and manage the members’ signature.

The role and user group manager generates and maintains the role and
the user group in the organization. An individual has a role to play in the
organization. Thé role can be responsibility to the department that the
individual is belonging to or to the entire organization. A role of secretary, a

role of office administrator, and a role of teller are the examples.

A user group is an ad hoc department that works as task force team. A
member in a user group is also a member of his or her own department but is

working temporarily for the user group.

An active organization may have tons of various roles and user groups.

Furthermore, these roles and user groups are very dynamic as business

10



Now) referring to Fig. 7, an operation of a workflow nmanagenment system of
the preferred enbodi nent of the present invention is described. In order to

nmodel a bygiRRsmePr 0Cess using a workfl ow managenent syst e@rsog4fRP! i cabl e
busi ness processes and the rel ated organi zati on need to be anal yzed first.

At this stage, people should collect the information on the rel ated
departnent, nenbers) roles and user groups and anal yze themto figure out

thei r f 4aGhbaasnalid fie'digahizbfion browdibighesi Aecle andossgroBaThanegH | t em and
necessary resources tfor Tinishing the work itemat each step of the

busi ness_proces J el ' r & work have to be
, anal yzeﬁ?'c')%ag@ ga&%éﬁ@%" %ﬂ@le%%oﬁ%iﬂsgrggg t he organi zation, a

wor kf | ow system. i s npdel ed based, on t i i i t he
previ ous s%/eb’) other wer ﬁé‘e"SdHFerﬁ%q Pﬁ?rﬁsuh%ﬁ@gﬁagtﬁ]ﬁéﬁﬁg%ﬁg? i on on
. the departnents, nmenbers, their titles and roles e conpil ed | he

wor Kf | gmlmma(jﬁdnfaﬂ appropdate lemPelftq{éh? erganizaion: ﬂ[asﬁ@éfrsjlﬂrr@&f)bgejr e mapped

to the departnent and its nmenbers. An authority group is formed -and is.

mapped gg, Snd 8LSBAS thel AEmberctotthe mevegroupe it camalsoedit apddelale Fol ders
are created for business WO 02/ 057867 PCT/ USO1/ 4:16: 41 processes and

busi nes&é@)ﬂéﬁ@f'&lé’@ﬁndm@r BF Ss manager |ists business applications that
are necessary rexecuting each business process. The next step is

he or gani zoBnGaRE EhSE e et 30 RT b dediis o BRIDANERl T i nese.

t he organi za ces usi ness process, each business

process is nodeled. First) necessar ctivitie o] s work in
the pr ombqyamaawmgtoaaﬁp%is@mﬁé“ﬂ? Qﬂ?ﬂséﬁ?%o‘g@%le%gt ﬁ@ggdrég%ﬁlﬁ?ﬁgesi gner .
Each activity is connected by transition according to the business flow

Usi ng t inetheriysiness presessiauch@sop eolei eﬁeaaamm"ggl&af gPUOT 2% i vities and
the transitions according to the business rule. After nodeling the process,

t he usepdiAyualthéindeeof the dépertment or orgghizationwaas aniasiorityte process nay
be initirated by an outside event. Once the process is initiated) the

process Bﬁé%srg b%‘h?gg?ﬁéﬁ%ﬁwi fefited bosiness application programiss Huzor di ng

to the ness ru es them The participant can be assigned
when nodel.ing the i.Nes bAm@sdVviieRi cal |y according
to the H%'Fﬁg§5mﬁaggsé'$fﬁedswgb@i?ffgﬁﬁgﬂéfg%&%gﬁt ed, when it reaches the
participant. The particjipant, views and. ex rkitens
t hr oughPeRiSIPAY h@ﬁiaé‘rﬁ‘-.‘thgﬂtya‘ﬁ %ﬁ%ﬁﬁ&rﬁ%%ﬁﬁ‘é%gfiﬁé%%%}é@s%%ﬁgsﬁg calls the
necessary application and executes the V\D{eléi teﬂs. \When t ne Wo‘ﬂéﬂ tens are
nor mal | gpplicationeatogrames.prwbendhe bysinessrleds sehupiRde early MOARINgG, ¢ | ow
dat abase and proceed to the next step after checking the end of the
pr ocess gtage\\PdalhoNR6MaREgeLFeerates 8 new SutbRrity grauer anshalieeRigs @t system
as the preferred enbodi nent of

individual member, a role, a department or a user group to the authority group.

The authority manager can also edit and delete the existing authority group.

A folder manager generates and manages a folder that may contain

information on business process. It is quite convenient and necessary to

control and mange in the same folder all the information from the same

business process, such information as on business process definition, process

instances and the execution results. It would be also helpful if the well-

organized folder is connected to the authority group to allocate the necessary

authorities for a certain business process to the business process folder.
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the present invention is very useful in inplementing and automating the web
based transacti ons and e-commerce system From now on, activity types and

t he propewbigessgee described. Fig. 8 illustrates the acti ycirywsoyigs: and t he
properties that can be associated with the activity types. A business

process has many different kinds of activities, such as data input and
out put, sending e-nmail, sending notification and executing software

program Nl d@iadonaRaGk: GlcRan dheRiduidrieataly adower oLk

effectively nagenent system nust be able to create, manage
and support various kinds of activi Y. leb i S - shown in

. Fig. 8,f0|ﬂﬁé|"p‘{*'@f'é$\f"éﬁ|d§ﬁ‘b8cﬂaﬂ\?ﬁ§° Bphéngeie?égﬁﬁgﬁg[ﬁgﬁﬁgélﬁ agétsi vity types

that can represent jobs in the business gr cess and.th .HpgoRgrhi es that can

be assiagsign amaathdritpgroup tothefaldes@ndihe; te%eo’btﬁﬁl%f Res"GPE exenpl ary

~and not limted to those explained here. More activities and properties can

be def ifpRRerodit U antaRthaerit lofi herasthoatwgrouprassignedegeioldehe preferred
enbodi ment provides a tooY having a friendly graphic user interface that

can easi |y qsiges ithdie?d Enthelcaiporiehi enthertpinisieator. concetha | ed
e actl

expl anati on on Ity types and properties follows. Start: start

activity nmeans the begi nni ; & insfandest i on or an
appl i cé%'ﬂ&h"}?r’l?&rea?ﬁeﬁﬁse@'fg%?%’rfg'{ageﬁ%?gﬁ@@%g@ XSS 057867

PCT/ USQL/ a: ~641 Normal  Activity: any activiti d '

parti cippacasssarchives\ans b'éﬁ"ﬁ$%zﬂﬂf"1%'9"ﬁc@?‘?ﬂs?gg's'%?%étomﬁs%%eﬂ red,;
activities can be a normal activity) depending on the participant and the
appl i ca eaoh heldersRrocdssrdefinitian folderisteresdpformatignanthe RIRGESS gnat ures are
typi cal exanples of the normal activity. Wait Activit i n a business

Pr ocessyodéticreatediby the sroeess designewaWhe‘rmheaproees&daﬁbiéiand%l of time or
until a certaln event happens. Exanples are waiting for 10 m nutes after

finishing.t s sli b 4  fesaltdief thebxéautidmi shed when t he
gpgﬁ@g, %(ﬁég@é%sjtnﬁgtbn%fdl@ért $toees el res Hepbx

busi ne& ha e next step cannot start until the other job
is finished. Ml Activity: | feHiveE fei8edi ng e- mai |
aut omat'ﬁ‘f@HPP?Qnﬂﬁ‘etﬁgmgpye%@ioﬁg%iﬁe %tlatran an S%rggésgr gci p;i ent as well as the

tent of the mil be det'ined dynan call ione: variabl es f
hi s adipnicaiongecsssany o croatas abe Eypegug ineleRbes R teiioh e ) “Gat ahase

stored in the application folder. Process manager traces and maintains such
information.

Among the function of the process manager, it creates, retrieves,
changes and deletes process definition, process instance, process archive.
The process manager calls the process designer when it creates and changes
the process definition. The process manager can also list, retrieve, change and
delete the business applications. It can start, suspend, resume and terminate
the process, too. The process manager can change the value of the process
variable and may retrieve and monitor the detailed information on the on-going
or finished business process.

The administrator also has an object manager. The object manager

creates an object for modeling a process. It receives a data process request

12



automati cal |l y when mandated by the business process. SQ activity can edit,
add and delete data by using standard SQL | anguages. Sub-process Activity:

when nor ewlphBds@ge busi ness processes are connected toget lpefusef/faen
sinplifying conplicated business processes and representing them

hierarchically, a series of separable activities are conbi ned together and
represented as one business process. Sub-process activity enabl es separate

and Conﬂbﬁith%;ﬁﬂo&&é aés@ﬁfban@w&b@@eemme Themesekts aeaisest totbeacti vity to
y-the pr el .

sinplif ocess no Agent Activity: agent activity automatically

acti vatﬁsé@ gr ogramin the server or sonewhere else without a participant's
. interve glapaseror exanple, a 20 WO 021 057867 PCT/ USOL/ ~1~1641 program

that can automatically pay wages.for t freghour s and
associ at ed ef@ﬁs@@%éﬁ%ﬁ@‘ diegram Hf%ﬁgéé%%ﬁéﬁ%ﬁ%% "tﬁg‘aﬁgced after
. the work process. fn this case, an agent activity that a thaal |y

execut eemtioaipent of thepregentininMeptians| ﬂ-&?d %l'oﬁ%"f'sr@?g'g(!?'i @?ﬁ'&‘?ﬁgﬁ h&aput s the
wor ker's work hours. Connector: connector sinplifies a plurality of

conpl i cat i buginess pritelss andhiafineseachrgstivity hatinpedopped A Nerpdel . A
connector may be also used in assigning the sanme condition to a group of

plurali by af. .t m3ashidcSs deSifier 8Mprisés vidriphieesigner ande peopertf t he
process.bycﬁ%gﬁ'the %@gggis r éaches gﬁd actgl v?ty, t he whol e process ends. In
addi ti oa to the activity types, Fig. 8 shows properties that represent the
functi of8€S!GABM-busi ness rul es associated with the activity types. The

process designer of the preferred e i men A | tion
provi des an %heegi'apk)'é designerisa tealﬁngg ey %‘F%@'ﬁ?sesgﬁﬁgggghmﬁi vity.
Fol |l owi ngs are the exanples of the properties. Participant: rticipant
descri baedé aadiar amowt iAdnode repeesents a1 ackyity anggn @k@é’ﬁf%orfﬁgg']scﬁ).
Participants can be an individual) a role, a departnent and a user group.

var i ousykhgilanOfActipiios ae fats that hase (e donetindhe HUSINEISSRTPCFS-or der £ o
attach business rules in nore detail. Application: application is a

busi nesig%%%&rr&ai}\h%@w@\m&f Rakh achatiésr Userkeamsimplywirag amdadrepsor or a

spr eads ogram an software programthat is automatically executed

by the stem ar e exanql Caﬁﬁsc hél eg@yaﬁa%gaen@ an activity

an appl Fsr{ea'ﬂ?%?\s Bﬂ‘ij aHPWgn‘gg’B(%Fﬁ’é&%gpp i cégf;é%ngq{ egistered in the entire

wor kf | ow managenent system 21 '
complicated business process.

The property designer defines each activity. When the flow of business
process is designed, each activity in the process has to be defined in detail.
Property designer assigns to the activity the participant that executes the job,
the business application programs that are to be used to do the job, the
deadline by which the job has to be finished, and the conditions that determine
the path of the business process after finishing the job execution. The
conditions can be a conditional branch and be represented as in-out transition
p'aths.

The property designer enables the user to design and define the

business process and its components under a user-friendly interface without

huge efforts.

13



WO 02/ 057867 PCT/USA /.t.16~1 Post Condition: post condition determ nes
when the activity finishes. The post condition is used to determne if the

wor ker i nwgy BRkfgey activity or the programin an agent actpceidsyr/adeini shes
the activity. Post conditions can be represented by the data val ue

generated fromthe application, the nunber or percentage of the
participants in the activity) the answer fromthe participants) or the

combi nation ?F\eﬁg?&%é‘s bsigWberetmasls srganizaiieminferowation tecedsacatasd) a
separate program my be uged. Schedul e: schedul e descri bes the planni ng of

th tiviti . _ s , e h |
i 1 oebishsS SadintErSnd FadRlgti fpBtsdlomhaTR eIt gendramd hou B0

etine limt when the job has to be

" finished. It can i ssye various, kinds o | I Ln e deadl i ne.
Sub- Pr oby processynpdeling are-slered 1 the p&ﬂé%%é}'ﬁ@oéggggg g' mﬂeehact ivity

. represented by the sub-process activity. It can, al ao define the .groperty of
the act indormmtioress theatosage and the exgeution pahs REthe RUSIRESS PERGHSSJA| e t hat

I s necessary for executing a programin the agent activity. Ml To: mail
to det eggrate tHecfoldutidzitaraseiing ottwrirelated informationasurhias,Rroeess r eci pi ent
can be assigned by e-mail address or by using an organi zation chart. W hen

the recg%riaﬁg%% A6 hel8Bea 1BRIerchifgihy daneamarig applioations is  eci pi ent

can be as a pr ss variable and can be dynamically all ocated.
Mai | Conte con&rgn represents the contents of e-nmail in the mail
Alatizsh

&L; nai | el
activi t?t.o" A tent can be designated as a process variable
and be changed dynam cally. 22 WD, 02/ 057867, P :
Statement: SUneobjectmanages iegaces the REPCesp d&éﬁ%ya/ﬂyatﬂé%g%%%%r s the
standard SGIL | anguage. Ceneral Information: ge,ner?l i nfor rrat'id)ri. shows the
names apgr thiespurpose, the object manager generates an object for process modeiing

and receives data process request from the process designer and processes

them and sends them to the database.

Now, referring to Fig. 5, a web client that interfaces with individual user is
described. Fig. 5 shows a schematic diagram of the web client. Web client
allows the user to maintain the worklist, manage the work environment and
monitor the work process. The user can interact with the system through a
standard web browser such as Microsoft Internet Explorer™ or Netscape™.

The web client comprises a worklist handler, a workitem handler and a process

monitor.

The worklist handler is a tool that can manage the list of works assigned
to each individual. Each user can retrieve and manipulate the worklists and
may forward the list to others. The user can monitor the progress of the works

on his worklist through the process monitor.
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descriptions of the activity. It is applied to all the activity types.
In/Qut Transition Condition: this represents conditions for an input

transiti oRotgh@sks used to begin an activity and for an opipuisol/i@esi tion
that indicates the follow ng workflow steps after finishing an activity.

The conditions can be represented by the data val ue of the executed
application, by the nunber or the percentage of the participants or workers
i nvol ved, orTHe wontem haadler isusedin gxaautiop paeworkprasessnt ¢&t ed
conditions may require a separate programfor setting up conditions. |con:

it can aﬁamﬁgﬁ%gp@c@w Pﬁﬁce%;@@hcﬁ@bbidietqthéwﬂmpoﬁsmrgpmamfwy

. properties, the Pparticipant designates the person who executes the
activity, T i viti can be performed by varieties of nmenbers as the
busi nesé‘egH\Bﬁggﬁ%r@méécssgﬁges. Therefore) it is necessary for the workflow
« managenent system to support that, t er t hat. Cﬂﬁﬁ e activities
can be desig '&QM’*'Fﬁmglwd{ﬁ'ﬁxgpﬂmsnﬁﬁ&§§ﬁ.\%ga.ara’ghgﬁfé\?]vs t ea%‘grti ci pant
types and options that the process designer of the pref ewed enbodi nment of
t he pramass'arwfmtﬂhe)wq)kme%§.anﬂk@SP|9M%§hQiﬂ(9"dei38 L VHRR 1inited to

those listed here, but sinply exenplary types and options. The types and

opt i onsheRRsASy, W@I&méﬂgﬁadtimseapmbrm thesscreer and sandes selestadobyrent
changes. 23 WO 02/ 057867 PCT/ USOL/: ~4641 User: user represents a person

that aghyal \DRHOLEE: eRBreal e Adcedsbreiforrationl amd selects ledlrish fr om  he
art. p d

or gani zation c artnent: departnment is used when the activity is
executed by the depart TR § Sishés tieslwark.ectly from
t he ordgﬁi"é{%i%Wﬁ@t?%&wl%@ﬂ%: |tmfdsm1ua§e i erll a user group perforns
the activity. The user grou an he.sel ected f . f r groups
def i nedVbgnitbe aisgs wiants g{&?\%a'i’&glm !"'%&“‘ee‘!"ﬁ% ‘Wé%@@%@ﬁhlﬁ ps(tadr’%gn Wi th
such a role perforns the activity. The role can be selected fromthe pool

of rol ¢hgmostsculreint stadus pf the wotks eWVagkitemp handlasdnay piach & e ori ¢ i s used

when the person who initiated the process nust pertormthe activity.

Pr oces orihieAl @ thetwork artipassie to theeneadrusen imthe workfloper ABaehethe activity
changes dynam cally according to the result of the previous activity. By

desi gngpi s G e8GHSstordd BYetherdiitti theeimfomaatiorci pant can
be all 3@%?%8&% t %ﬂsacé({??d\/%??@@cliéé{pendi ng on fdt?e result of the previous

activity., Sane a Preyj [ Vi hMe ial fin esents that the participant
t hat .pé{fttg? ﬁéﬂc@%gevy(?gi' é{'%@?f@ﬁﬂye Yvéﬁcrlgqﬁlﬂlér ed to performthe present
activity. ChFcoer saecurity purpose, the workitem handler may use electronic

signatures and request certification from the outside certification server. It can

print out the contents of the application program that is being used. The user

may use the workitem handler to select the path for the next work process

according to the business rule.

Process monitor is a tool that can monitor the progress and status of the
business process. It helps the user to easily figure out the progress of the
process model in graphics. The process monitor also provides detailed

information on the workers, processing time and the status of the previous work

process.

15



participant is designated to one of the activities, the participant becones
automatically designated to the other activities. In addition to the

partici paglp eRg7 the process designer of the preferred eghakow@sh of the
present invention can assign a participant an option. 24 WO 02/ 057867

PCT/USO / d~16.~ 1 Partici pant options are assigned to the participant of a
user type, a role type and an initiator type. Follow ngs are the options

that can be gwgigned schehtaticitiagraai phiiorm Gemegator.oF ormigenssaighat es t he
manager of the designated participant as a person to performthe activity.

Eva! uat ié?)rr\?;%rfges%rﬂé( 88§ipﬁ@ﬂaﬁ§ aXBrRewEEr. PéfRgeneritoMreatss anf @ it
esi gnat €s t

X € nanager o e manager of the designated participant as a
person t erformthe activi en ER{IE ' ' abhigagues and
peer of q??l r%gid&ﬁﬁm?ﬁgptd'%ﬁﬁﬁﬁ s 8h%etﬁ§§hﬂpg§§g} (I;@rwq}the activity.

. Departnment of: it designates the department of .the desi t ticipant
as the mbjeds, detajepubeeils; BEaRive ?W@!m?'rﬁ‘{tﬂ@a(yﬁtqa&@a%%lggg%&%e and

"Department of', the job title and the role can be_ﬁddi tionally designated.

Cont ent i apeesy Bndrprogeaminingseripts dorbielpcdthewisen create gitferest kinds Qf femasis. wien

a plurality of participants are involved in the activity, the contention

option Cb@iﬂﬁﬂﬂé@ﬁowfﬁﬁc%ﬁdmsmtthdbtganimtfdmi shed. The contention option can
only be associated with the departnent type, the user group type.

Fol T owi ngs age Rxabagab 885gAS apAredtbs Mectidricscurents ahe act i vity is

assigned to ers¥in e participant and all the nenbers in the

Dasi ne@ppicalians et pis peressHy Riidh ot ARt IR fornTBeBEhebho¥ 15 (pec
the activity, the activity is renoved fromt hferot hoeirdorg%rrrnbeeﬁtg'anldi st. 25
graphic objects that car represent and design the forms
applications. The documents and forms are easily drawn using various line arts,
data input cells, labels, tables, buttons, list boxes, combo boxes, radio buttons,
check boxes, bar codes and signature cells.

The form designer also supports the standard database access
protocols, such as Open Database Connectivity (ODBC) and Active Data
Object (ADO), so that the data input through the documents can be
interchanged with the database.

The form designer also provides a script editor for application program or
for implementing the business logic. The script editor may also contain
Application Programming Interface (API) in order to synchronize the workflow
with the application programs.

Form browser allows browsing the documents created by the form
designer. Using the form browser, user can input data and store the results of

the execution. The user can retrieve necessary data from the database and

add and change data through the form browser. The user can also put a memo
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WO 02/ 057867 PCT/US01144641 In addition to that, Load Bal ancing option can
be associated with the participant. Wen allocating an activity to a
pl ural it ywefoaRdsskt ci pant) the | oad bal ancing option assigpeTidse/afhi vity to
the participant with the | east workload. The nunber of activities that the
participant has to work on can nmeasure the workl oad. The process desi gner
may set deadline and alert in the business ?roces . Pgs%gl l'é’ busi ness
pr oces Omthe foraeasing itke form Prowsgs AREPU SINAYre PLthe &IBEERNIGS ( he deadline
approaches. The property designer of the preferred enbodi mrent of the
pr esentddouvfariti WBing an eledtranicipenior aemouse.h¥When necessasy.theuspaMayci pant s
. work on and alert the participants when the activities are not finished or
may not ik i ifostiordeaml the @xternd| eértificatioreed to be
abl e toptg(e%t&'Pﬁéeggﬁgﬁge?(@?%gte‘gﬁgggger%i ng to the business rules. Fig. 10
+ shows different types of deadlines and alerts. Each deadline type can be
conbi ne® Wt h nul t i ple alert information. Follow ngs are the expl anations
on the types of deadline and alert information. First is arelative tine
type. This type sets a deadline by calculating a relative tinme period from
the tinme when the activity was first started. It can designate the deadline
by days, hoypperati Vodtdlowbvanagaemene pySiCiidadl i ne can be set as one day
four hours and thirty mnutes after the activity reaches the participant.
It has two NGwoRifering to®ig. 7,arsoperatiohef acworkilow menagemenhsystam ot her i s
since the activity starts. The first option starts the calculation of the

relativg éﬁégp{%fg\ﬂeg%rﬂgg&ﬁ?en?gfﬂésépés'eh@ﬁwbﬂatiéh iedéseribeden the activity

arrives € second option starts the calculation of the relative tine
fromwhen the agtiyvity,i r WA RAGN- | periodi c
time type. IW'E' qrée'b@rfvéﬂﬁé?\EE’?'nggPP%cpé%%p% %3‘.9‘?: T rremgea%?trﬁgﬁf or an

activity that occurs periodically. Periodig ti ty |
ol | ouisyglespithe anpicabie,usmess Ribkerserant e fiaet oapEarbhPeeis: ne
specific mnute can be designated. Every Dax: sgegific hour aﬁg m nut e of
ever ydde armalysed first. Ad this stigenpeoplecshould srllect thenforpatoned thenut e of each
week can be set as

related department, members, roles and user groups and analyze them to

figure out their functions and authorities in the business process. Each work
item and necessary resources for finishing the work item at each step of the
business process and relevant business rules for each work have to be
analyzed.

After analyzing the business processes and the organization, a workflow
system is modeled based on the information gathered during the previous step,
;sing the administrator. At this stage, the information on the departments,
members, their titles and roles are compiled in the workflow management
system. Then, the roles and the user groups are mapped to the department
and its members. An authority group is formed and is mapped to the relevant

department, role, user group and members. Folders are created for business
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deadline. Every Month: a date, hour and m nute of each nonth can be set as
deadline. Every Quarter: a nonth) date) hour and m nute of each quarter can
be set asw@an@kisge. Every Half Year: a nonth) date, hour agd/usofyses1 of each
hal f year can be set as deadline. Every Year: a nonth) date) hour and

m nute of each year can be set as deadline. In sone instances, the deadline
for the business process may vary depending on the circunstances. The
process pigsdstearar bosinesdapplicatihse The procesmmaneger listadusingsied by
assigning a process variable to the deadline. 27 WO 02/ 057867

PCT/ USCLL 6o ds il ard hagesuay Rexeeuting eath bushessprotéss. i e when | t

_hotifies e participant or the relevant people of delays of the activity.

e ™ SRl S gEhnfupe bublEs phbciss Ry shuammng A

Interval, as art Tinmne 1s the tine en the

. activity delay is first notified to_the partici nt

peopl e. mppem%@ljrﬁétqrdnoa%lt"@r%rﬂiga?'ﬁéﬁ‘b’é%PSE“‘T’ 6?%?%%%&58%@t®§%pant i's
notified) starting fromthe Alert Start Time. Alert Intgrval is an interva
bet ween proeess, eachdnsindss probessjganedeledy (Firsh nacesialy #HVIIes #Fer ent t ypes,
dependi ng on the nethod of notifying the delay and the neasures taken when

the act ighiok¥n if6r 85HWork inMel protbsssby deagging ppd wegpping @raphigiiconsin; he
participant or to a relevant person designated by the process designer.

ot {1 C3hé BRapiic SRERY. FERARAVERR dihrserd bpubhsitidaziosording tethe | ¢! pan!

or rele erson no the "del ay of activity. Server Application: a
spect 2l RRPlSHAEnUSAY (RE (r355H) Bdsighek, BparR %L Bssiyiied 1R t he
activities and the transitions according to the business rule. ’

After modeling the process, the user may initiate the process through the
web client. The process may be initiated by an outside event.

Once the process is initiated, the process engine allocates the workitems
to the next participants according to the business rule and notifies them. The
participant can be assigned when modeling the business process or can be
assigned dynamically according to the business rule.

The workitems are executed, when it reaches the participant. The
participant views and executes the allocated workitems through the web client.
In an automatic mode, the process engine calls the necessary application and
executes the workitems.

When the workitems are normally executed, the process engine stores

the results in the workflow database and proceed to the next step after

checking the end of the process.

18



Priority Escalation: a priority of the process can be increased every tine
the alert is issued. Exception Path: a different path fromthe regul ar
transiti ogoRlorss® taken when the deadline is passed. Sub-pmasesssus used
to sinmplity) nodel and design a conpl ex business process. In nost
or gani zati ons, business processes are designed and nmanaged in a
hi erarchi cal manner. Hierarchical design and structure have an %dvantage in
easy anal ysi SugR@ worKflowemaaagemenTsysiemaas the pretarred aahadipentors  wo
02/ 057867 PCT/ US01/ 44641 the business environnent changes and al so provide
i ndepe ”ﬂﬁ‘ﬁre&@ﬁﬂﬁ%hﬁbﬁ id VergTusbeil i implenenting-drdomeemaling: the wetef er r ed

nt™o

. enbodi ne e present 1Nnvention enables the user to design and

i npl emept such a hierarchic i rocess and to maintain consistence
bet vveenB?ﬁPeéjﬁ'?Bﬁ%? 'orﬂse?%&%h@r%'ﬂgﬁiﬂé tor\ﬁier hi erarchy by sharing information
. among the hierarchies. Fig. 11 shows an exanple of nodeling a business
process by using a sub-process. Each process can be independently designed
and i nplenented. Such processes are conbi ned under parent-child

rel ati onshi pActiyitwEypes ahe EROpeliedcess activity. Wien the workflow in the
busi ness process reaches the sub-process activity, it activates the child
process. |n Fhem$itw Bhosemstyagpésang thepropedies afeodesariogd. fd8i fes t he
activity name) description and the child process to be cg;?ecéigé Gener al

i nfor map | i ng}r;feg hepepbities that darabe asseciated wi th for the
child pb@§Q§§5§@ﬁgﬁﬁﬁg¥ océggﬁ%an bg initiated manual ly or automatically.
In the manyal, option, the participant assigned to the sub-process activity
initiat@gUW“@VEE%-process manual | y) when the workfl ow reaches the
sub-process activity. Under the automatic opti ; Ll d process
i s executed ARUSIRESSCRIOCESGHBS THARY &%m%ﬁ%ﬁﬂ@s‘m&%g@ gh?agrcgéé%ss
activity. The information between the parent, roq&ss and the.child process
can be mpubandadtput, sendingie-mailcaendiag otifeRiqn-an EXeCYHNG ROBERIE ni nes i f
the application data are exchanged between the connected two processes.
Attac hegrég'rbﬁn. Optdraar tehidel and detigntthediusingsscproress mare @S@sﬁ&ﬂged bet ween
t he processes connected. Comrent

a workflow management system must be able to create, manage and support

various kinds of activity types and properties.

As shown in Fig. 8, the preferred embodiment provides various kinds of
activity types that can represent jobs in the business process and the properties
that can be assigned to each activity. The activities and properties are
exemplary and not limited to those explained here. More activities and
properties can be defined and created as business environment changes. The
preferred embodiment provides a tool having a friendly graphic user interface
that can easily define and create such activities and properties. Detailed
explanation on the activity types and properties follows.

Start: start activity means the beginning of the process. Any user

initiation or an application program intervention is not necessary. .



29 WO 02/ 07867 PCT/ USO1/:~46:11 option determ nes if the connected

processes exchange the conmments. Process variable option determnes if the

connect edypl@esmeesS Share the process variabl es and exchapggsifsiad ues via

paranmeters. Sub-Process can be executed either in a synchronous manner or

in an asynchronous manner. Fig. 12 shows a schematic diagramof a

synchronous option for a sub-process activity. Under the synchronous

opti on) whemNdrisal Wwtivity:camyodctivitiesithatinvolve i pasticippntie dtery@dioRea’e he

sub-process activity) the child process is executed. After the d(;hi | d

process fini ibd S\VBK inds. inés eah bera AGmalcadlivity adépendingiext

_activi ?\?Ph%é%ééﬁrggéggg‘s«nggr?ftgggwgﬁée i nformation bet &/eenp them ei t her

when the chil d, process, start s.lk: ' thE 6| rocess

Fi'ni shéd thewanBpatt sny s ebPideEn TEERtagTabbxetiig e (06 Dita

. Sub-process activity. Fig. 93 shows an nchr ongus .opti on. Under the
asynchinput@ndopignatures pee W‘M%?E&P&%oéﬁéﬂoé"\ar@c@&&wti on, when the

wor kfl ow of the parent process reaches the sub-process activité. Unli ke the
synchr onous WaltiAutivitytia apbusinessprocess, waihactiviydietatesia Weltfeg 1ol | owi ng

the sub-process activity, without waiting for the conpletion of the child
Pr ocesgenAirb&ricd 8f tiffecort Uil Broeris esentdrappensarp@mpiesaramaitingnl y when

t he chi Fg process starts to execute. In this case) only the parent process

P10 if R iy IR e Prel ousljBLCON hiitingammbothengob s ce versa. Many

peopl e proc plurality of participants with a

proper authorit access, vie ' | . In 30
WO 02/ 08‘?9%%’7%5"5'@5&5”'8(‘?}%@%3 E{ejdet:)lh% ﬁgxﬁon I&Sé{rg\‘r?g?alrgﬂﬁ e process
nmodel data, it is necessary to keep other participants fromaccessing the
pr oces ¢herother jolnissfinighed t he process nodel data is being nodified. The
process designer of the preferred enbodi nent of the present invention can
mai nt ai n t hetaibAstivitye adusiriessipropess: may requise sepding@rAlbh t he user's
check-in and check-out. As shown in Fig. 14) if one participant checks-out
the pr%ﬁﬁo?ﬁaﬂi@éilg'. TH s@stidri i Fedipiéhf andicopy yecipieat apavell as thent s cannot
access the procéss nodel until the participant that checked-out the nodel
checks-in : } iing Vakalsiebdorthig t i ci pant may
check-SHPtet"ﬁé?gFéoQ%é@m e?eﬁﬁ%@%ﬁ??ﬁ?%}éﬁogr ef erred enbodi nent of the
present invention sets up a check-out table in order to inplenent the .
proces@cﬂ’ﬂﬁ’el data | ocki ng nmechani sm When a user requests to check-out a

busi ness process, the process, designer refers to th k-out table to
Con 11 m t haBQlndicevine Sk eciity srregor tbs pRofsalbe diigbase 11 he

information is not found, the process designer al the requegior to
check- autorhaticallysviners mandated by dhe buSIREES MHOERFS: I‘§8£5Iﬂfél¥-'t¥ L?@ﬂt {' e the
information on the requested business process and the requestor. If the

checkoyydtaHd Geletdaiaty singistdndardtSQb lamguages: equest ed busi ness process,
t he '

Sub-process Activity: when more than one business processes are
connected together, or when simplifying complicated business processes and
representing them hierarchically, a series of separable activities are combined
together and represented as one business process. Sub-process activity
enables separate and complex activities to be bundled and be represented as
one activity to simplify the process model.

Agent Activity: agent activity automatically activates a program in the

server or somewhere else without a participant’s intervention. For example, a
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. ease.

process designer keeps the requestor from checking out the business process
and sends a nessage to the requestor. \Wen the user who checked-out and
fini shed e @@kiget he busi ness process asks to check-in thecareesssr t he
process designer deletes the information on the process and the user
fromthe check out table. 31 WO 02/ 057867 PCT/USOL/:1:1641 Fig. 15 is a
schematic diagramillustrating how the preferred enbodi merp‘t of .the present

i nvent i g%ﬁh%gcan putsmsticaliy paly wiages far the werker bgped O8tNgN Yner . The

process signer of the preferred enbodi mnent provides a tool with a graphic
user | MGl bidicisea’y ns6€ wheIthé votllesr finisttesethis jeb ceseplaseds wit h
As”S n kg

own | . 15) the process nodel data conprises graphic data
and property data. i 'a‘?@g} aBRty thiab dalonaatidaig wor kf | ow of

t he busgﬁ%"s‘éeﬁyﬁ%e%rgﬁ%ogwe&%ead%{?a S oév?vﬁt he Iyogi cal steps of the business
- rule associated with the business, proce : gher can provide
data stexrauteethe HﬁYroierSOSrm m%‘&ﬂaﬁ& @5%%%?8?%@%%@L@ﬁ§ %]a structures

maxi m ze the systemefficiency and enable the systemto exchange data under
t he di sworkentsswodybouwns, and anong di fferent systens. G aphic data represent
any graphic information of the process nodel, such as activity, icons,

transition agpAnBcloreednritetorsimpliftesa plutality of complisatadblrarsitiorR ) 8ner . stores
the information in the format of SVG (Scal abl e Vector G aphics), which is a

st andarﬁgll g}‘%r%?b% t'?_dg?ﬁ’é'sé ocBSs Wudetl K denieédtor Bid e aisoiuseaninXM.

(eXtens anguage) type file including encoded inmages, |ines,
arrows and descriptions, Bro h&tighgati on on the
propert?%ﬂg'af‘gﬁﬁﬁ SBN& ﬁ%%(s{"ﬂ?g%é@gﬁé)gfepﬁpﬁ]ﬁgggﬁrg?g'rlr ed embodi nent stores
the property data in an XM format usin rkfl L QL G uage
(WDL) of VWER€! end ﬁﬁh\ﬂb’eﬁ?@n’ﬁsﬁﬁi'ﬁ FB%%{ M".‘ﬁgﬂ-ﬂb%’ég@%a’ esi gner of the
preferred enbodi nent stores the information on the process nodel in the

st andar gba¥hks femdradtivity, theatdale tpiecess endso 021 057867 PCT/ USOL/ - t 4641 syst em
exchange process nodel data anong different workfl ow managenent system

Process engi peadditionts thé actvityaypes, Figl & skows propertiep thatgepresst|  desi gned
by the process designer. Process engine automatically allocates activities

to the @‘g’.i’bﬁi‘i?@%f"ﬁ% bRsHess rhla8 BeistéPithaRe activitylyipesaiThe t he schedul e

of the _ manages t he security of the bysi ness process. The
5 Spapos S0k eh i ree BT SEGinARL e SegEnL pRenien spomes g
it Rtee:o]; gggﬂ?fggﬂéém%%m}fansé‘é’s%n %rospceh 08d Gadh a8ivity). FolldWings AF€ e €ngi ne of
examples of the properties.
Participant: participant describes the information on the individuals that
execute the job. Participants can be an individual, a role, a department and a
user group. Various kinds of options can be assigned to the participant in order
to attach business rules in more detail.
Application: application is a business application program that a worker
works on. A word processor or a spreadsheet program and a software program
that is automatically executed by the system are examples. The process

designer may assign to an activity an application out of the pool of applications

registered in the entire workflow management system.
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. referen

The request manager handles all the requests comng fromthe clients that
users are using. The request manager receives and responds to all the

user's regeashsisesuch as log-in) reference to the worklispcgndog¥sites the
activity. Wien a user logs in the systemfromthe client) the request

manager verifies the user identity. If the external certification is
necessary, the request manager asks the security manager for a

certificati %gtr@ghaingn%§icdﬁdmentde?émnéswl‘mrtheractivitbcﬁniﬁhes-user
successfully Togs in the system the request nanager initializes the user's

i ndi vi dyal P@ét?ftﬁﬁ‘s%@ﬁg“gi Sﬁ?%bstoit cg]et&ﬁninw el woiker Irf a hoemabactivityprdbes a

e request nanager send a query to the

dat abase and returns the resul. . IS er iohi he33 WO
051057 cparoninen agengetviniisbed he pET o P cbifichs eBhbed | D

- request to manage folders and creates,, deletes and. edi der and

r epor t srepeesented bydhesata valuggengratedfrrm fae PPPE?%P?‘S hﬁ%ﬁbnﬁgi p |} ni shed the
assigned activity) the request nmanager stores the resgl ':p%rl.n the queue so
that "t heardbsiagecdiaheqramticipantsdn theactiitye the answerdrapdne icipantsy | 'y

executes the activities according the request stored in the queue. It

”ansmérﬁhh%n@ﬁhbgbﬁ ¥f ifssel dI5 Whehhsostzbabitien becokas canplicaled: dr age in
t he database. e di spatcher also sends to the security manager a

certification request ssary. Wien the activities are finished
nor mal | SEPARE ngfﬁﬁ'crﬂg?%%l o?gt es the activity to the participant of the

next step and notifies t articipant. . T i e deadl i ne
and the wai tS%ﬂﬁd‘-Uﬁ%h%8§W'%§§Pi%%n®ﬁg?ﬁﬁ?éﬁ't’%?ﬁeﬁagﬁrﬁ'es, t he
schedul er takes appropriate steps as defined in the alert information. Wen
t here i'Bhascrmdldpmamdpaignafeo@XRP@‘%@é@'I&QQHD?FaH‘}a"tﬁ’@" hedul er redirects
the workflow to the exception path. Al so, the scheduler directs, the

wor kf  ow t o pbsdiireideadling ipus thettimetimit whea ithe joiehas o befinisiedalt ¢
activity el apses. Security nmanager receives the certification request from

the r e?{ghifﬂssﬂé‘%ﬂﬁﬁs kﬂ{d‘s‘lﬂt\ﬁmmgfbl'regehﬁdgltm deadiineasks the outside

certif Iron server tor a certification and perfornms encodi ng or decodi ng.

Dat abase br oggwggg%sv:gsgﬁg@r&};gg o fi 48inSarPBcLBFpFiioss o ane Hbtivityequest

manager disp cutes the requests and returns the
represented by the sub-process activity. It can also define the property of the

actual process.

Parameter: parameter defines the parameter value that is necessary for
executing a program in the agent activity.

Mail To: mail to determinés fhe recipient of e-mail in the mail activity.
The recipient can be assigned by e-mail address or by using an organization
chart. When the recipient changes depending on the business situation, the

recipient can be designated as a process variable and can be dynamically

allocated.

Mail Content: mail content represents the contents of e-mail in the mail

activity. Portions of mail content can be designated as a process variable and

be changed dynamically.

22



result to them 34 WD 02/057867 PCT/USOL/ d~t6al I nterface agent uses
wor kfl ow XML (W -XM.) to exchange data and information with different types

of procesgyosR@kiag; | N the business process, each activity pggasoi/Mediigh
different states. After the activity is initiated, it changes its state as

it is executed. The dispatcher in the process engine nonitors the states of
each activity and controls themthroughout the execution. Fig. 17 shows the

states of acdhyidiafsment Sdlestatement isusedifegthenBQLiadtivitplandst ate is where
the activity 1rs 1nitiated for its execution. Fromthis state, if the -

partici pant start I4\ih _mai | activity or agent activity
) consumﬁs"tp@?,nsttﬁ@ Sz%ﬁ‘%ﬁ’;%égr@f% S its state to "running". Wen a

sub- process requires a nual inter t s LA t, the state
transits to ©gaeal °ngﬁ%n'&eé}eéaﬁpﬁa]#@ﬂt%ﬁ%gg%'%alaiéét ﬁgdg@éf] ivities can't
- be reachabl e or be activated by the workf| ow @(:ccirdi ng to the current path
condi t i descripiens bbttre aetivityg It isappligdite iafi ghe epiY WBEShe entered only when
the activity is sub-process activity and the |inked sub-process has to be
started manyajbut PrarshipnpGonditiopzthis represants gongtions fer at NPty ( manual
start option ). Wien the sub-process activity is activated, the state of

: E:t agﬁﬁlﬁlq@é{'} fﬁa@rilﬁbééd E}d BBhinidH aétiity dndl fonahtoutpuit traffsition thatpar ti ci pant  of

I'nishes the preparations to start of the |inked sub-process

oS S Sa ETPlhAT5Rd g peig T oot v 1

transit unnrng | ustrates an exanpl e of

"dead" state. If activity 1.isS C | eed : Chi,¥Yhd Yy 2 according
to the qaabe {:QMGF?P'GHW%ﬁ&qtgivﬁﬁgoﬁﬁﬁe?@%ﬁ%ﬁag#gp gf E’W’%t her words) if
the current sets of path conditions do not al] ow.35I ¥\D 2/ﬂ157BG7

PCT/ USGuUmiéridr theepercentageof the prrisinants of Workers 1aYQVeE«F RY NG hi s case
activity 3), the activity transits to "dead" state. However, in Fig. 18,

af ter cognertitdrd tiee paricipant. Mdre qmn,biiuamedibohdiﬁoﬂsﬁw{%llﬂf&k%n. Then t he
"dead" state of activity 3 and the "conplete” state of activity 2 transit

;gegnfi%i?%ﬁljeadrag%ﬁtf& sétﬁﬁ%‘ﬁb%hdﬂiﬁk‘? indicate that the participant is

€ activity elther automatically or manually. Wen the activity

finished norugh! iy eah Wesiindié e ispd r bcr SCHvyaySe.

Among activity properties, the participant designates the person who
executes the activity. The activities can be performed by varieties of members
as the business environment changes. Therefore, it is necessary for the
workflow management system to support that the person that executes the

activities can be designated in many different ways.

Fig. 9 shows the participant types and options that the process designer
of the preferred embodiment of the present invention provides. The types and
oétions are not limited to those listed here, but simply exemplary types and
options. The types and options can be extended and created more as the

business environment changes.
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The activity enters "conplete” state when the activity in the state of
"runni ng" or "overdue" is normally finished. The activity may transit from
"conpl et ewwol@sigey tial” by a loop transition, as shown inpeergsodfesiihe
activity in the "running” state enters the "suspended"” state when the
partici pant suspends the activity. The state again transits to "running"
when the participant resunes the activity. The activity enters the

"term nat ed" Wsest useirepresentp arparson that actuallyperiormsdbe @etivibst Itw@ny. The
"error" state indicates that errors have occurred during the execution of

the act ibééelectﬁﬁetﬂreﬂtlghﬁfmﬁﬂi@omtioy\ cheecut ed or the automatically
. executed activity such as mail, agent and SQ. activities, nmakes an error,

the activity sidHmeht depBiifint iSbsewhERTnOAkilie/ iggggbcnwu BptHect the

error and the actirvity then enters 1nto runni state.” Overdue state

- 1s entergd en,t activity i ) Lng g deadl i ne.
The' act (PPRYTRY Rt dar Asbtesiegh Mol Fof fE°0aation°3E ' "o
02/ 057867 PCT1US01/ a: 1641 The preferred enbodi nent has the process engine
nove t h€hgfocess fromone activity to the other activity as the activity is
conpl eted. The process engine controls the workflow using transition count
in order to iUsenGroupalt is beed whienes usen grovp perfoamsithe agtividy.difhg usert he

busi ness rule. Wien nore than one transition nerges together) the

transi t igfsups ath belxlldtted ot B peblasTUseP grédls defiriettby roleases gréupw. Fi g.
19 shows an exanple of a nmerged transition. Using this exanple, it is

expl ai nﬂﬁrl%%\grthe transition count can keep the consistency of the business
process OW. 1t is assunmed that activity 1 is conpleted. Activity 2 and

i 3 b q di hal. L 7 s
s activity Roie gmsREnanes pagron spoueh A [PEReMEP R BEHIVIT L AT Zed e
the sane tine. If activity 2 is conpleted first) ][,hen the transition 2 is
i ni tiat dhedele eanbe isglqgt\ecifrpg'l the: paaliof relegroyps defined By rgledusRiss rule for

activity 4 requires that both transition 2 and transition 4 are initiated
i n ordegrduprmahagextivity 4 to start, activity 4 has to wait till the
activity 3 is conpleted and the transition 4 is initiated. In order to

handl e such [titer: it iged when aRnpesonrwhy inilidted thé prodeds mastise t he
transition count. i s explained using the exanple of Fig. 19. Wen the

It
activit IS td 866 the transition count of all the transitions that can
be procég':sk%%ﬁlxn a&l?o ward direction is all set to zero (0). Therefore, the

1o corpl ot Eiptendatdir feofFRubnbs 5% Bersort RES I REMBriihe Aol <t om
from acéri\a\n/rilg} S dlyn%{rﬁ}icesxl(i})E aégor%%% t%lthza'reglgl\{vzaf Ehrea;r)]rseivttoiu%na&%'ﬁw SByOf
designating the participant as process variable, different participant can be
allocated for the activity depending on the result of the previous activity.
Same As a Previous Activity: it represents that the participant that
performed a certain activity is required to perform the present activity. Once a

participant is designated to one of the activities, the participant becomes

automatically designated to the other activities.

In addition to the participant types, the process designer of the preferred

embodiment of the present invention can assign a participant an option.

24



transition 1 and transition 3 are set to one (1 ). 37 WO 02/ 0578Gr
PCT/USOL/ -t ~16al I n the sanme way, when activity 2 is conpleted, the
transiti oywgaReigePf transition 2 becones one (1 ). The tr pagidsogmegpunt of
transition 4 becones one (1 ), when activity 3 is conpleted. If the
condition to start activity 4 is set as the sumof the transition count of
the transition entering the activity be two (2), the activity 4 can only

start agicibdet bt drecissignedtts the pactidipantaofa usentype.ammletypsition 4 are
one (.1 ). The exanple shown in Fig. 20 is nore conplicated. Wen activity

1 and i2H i c ; tthisidptioRs AREt @ bey absigAedanttie start ed.
. Supposgﬁ?ha\g[lhglcag?e{y?? T@?%@ﬁp?gtte gr?g the transiti on95 is initiated.
However, .activity 3 may transit to transition 6 rather than to transition
4, depBABIYRPYN the business rule and the execution result of activity 3.

- Let's assune that actjvity 3 transit to transition jyity, 1 has to
be execut ed Mapager th@ﬁﬁs'ﬂéﬁlﬁ?dﬁﬁdnﬂ?ﬁgq{éﬂgﬁ% I%ﬁ?“r‘ﬁggf‘@%ﬁ’“&%ﬁ vity 2,
activity 3 and activity 4 are to be executed again. In such a case, the

pr evi opersonctoupértorny theubctivity. valuatiops of leaaployeescan SEALEXRBPEd t he
initiated transition 5 nust be deactivated. O herwise, by sinply initiating
transition f@fdder of Mamageriog: it designaiesithy réanagariofithg managersfaie its
execution based on the previously initiated transition 5. Transition count

may pfeggiaba?éﬁcaaﬂt% n¢88 a a{&fr%anttéigfrbmlctﬂe@ciﬁity.ni tiated and activity 1

starts egin, transition counts all the transition in the forward

he.pr ovi ouBBp Phit deridnetefife RBllendudsiii bBer of ferioianal®l ™) Y £5)11 "

activity 5 cannot be started unless both activity 3 and activity 4 are
conpl epadicipand asithe persen tperdonm e aeViont rol the busi ness process
dynam cally with consistence, by using transition count. 38 WO 021 057867
PCT/ USOL/ t aBepartsent fof: ihdesighatesdhetdepapimentfshg designated arts, the
activity is allocated to the participant, who executes the activity using

an appphfieigatt aRthe pRisonl ttep@ddrny theyaetivitycat ed to the participant is called
workitem The application programthat is used for executing the workitem

s called ik SARIRARPIPdeforOind FDBparindt YT, thegols titandithairdlest or age of
application data 'generated by the workitem application program Wrkitem
applicatign i .cgé}eﬁzﬁte referring to the activity application that is

assi gn€@n PB qaat! 4 eﬁ'ﬂ ??'ng t he busi ness process design. In nost cases,
process designer assigns application programs to the activity. However, in
sone cases, the application programnmay be dynami cally determ ned by using
a process variable. Participants execute workitens using workitem

appl i cat i on€ontentionraptiang ean be elso: combiped; with ths parigipaid oplieass or

executing one workitem Application data generated as the workitemis
execut peherps Dl ofgidricipantseateiinvdlied in the agtivitynthe/sontention aptiohcat i on
tabl e keeps the file identifier representing the address of each workitem

appl i Cﬁ{a{e%'ir%f@h?n itie %ﬁ\ﬂgy is QinfgHed. "Eh&vebltdrtidnagptioncedn onlywd h t he act ual
data frlfeinthe tile system
associated with the department type, the user group type. Followings are

explanations of contention options.

All: the activity is assigned to all the members in the participant and all
the members in the participant have to finish the activity.

Contention: the activity is assigned to all the members in the participant
but if one member finishes the activity, the activity is removed from the other

members’ list.
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File identifier allows the systemto share the sane application data while
executing different workitens in the sanme business process. It is

i Ilustratwe daasfse®- 22. Each workitem application table npyrksendedie sane
file identifier In order to share the application data executed in the
previous workitemw th the next workitem This is the case when the
business rule dictates that the result of the previous workitemis to be

used by the partici &iRg optish cenbel dsyocialéd withahe2/ 057867
PCT/ USQL/ 4. ~£&f@ﬁ@§52?é¢#§gegﬁgggiln§rﬂp of the present invention provides

1 ex b ierdeieATt YRR aoGRUAm PR 2eudfy RES plrfy 98 oBichart, BRREE 0 12 o1

data sharing options anong activities,in the sane, busi s. "New'

i s an opalancinghaptien easiQBSéhenéﬁl'\élwp‘Pi‘Bstﬂa&'?'%%{la{é“"m 'Il‘!'% I&ﬁgﬁwgfg@gu ing a

. workitem "Qpen" is an option that opens and shares an existing application
dat a fi ITheofurhber shastivitigs thattheoparticinant has te werk op £aRMEBEYENMehat creat es
a new application data file when the activity is first executed and then
the exi gidrRi@adpPp! i cation data file is shared when the activity is repeated
by a loop transition. Application data may be nodified at the same tinme by
the participants that execute the sane activity or the different activities
when the application data files are shared. The preferred enbodi nent

provi des an appl | on, dat.a.l ocki ng nmechani smthrough check-in and
check-out st AdIREANGAIENJNQYPNMYRLY he consi st ency of the application data.
As shown in Fig. 24, if a participant checks out _ appligcat.l data to nodify
them other [ietprocpssdesignet mayset Bng ﬁ@dﬁi‘?@?'ﬁ&ﬁaﬁ‘t‘s'[’ﬁg‘? checked out
the application checks in. The other participants cannot check out and edit
the applprecdssorUsiailiy, business processdasha dradinenand the wosker negds i ment
provi des a check-out table in the database to inplenent the data | ocking

mechani $ian'50 117 Besdline MsproatkesieThe propertedsigner epiile prefeseddat a, t he
systemreters to the check-out table to determine that the table contains

| nf or Mt Gn fRehl Bt (BIHESEAfingBRiAT Bah 38t ddeddiiné ohReddtivitiedthat not

contain e requested application data, the system 40

WO 02/ 057867 PCT/ USOL/ =t 4641 st ores..t.ne i | QLR uest or and
the reqRagiciRANBMATK QN ﬁ%hﬁﬁm%'pgws%gé@% ?gﬁ'\ggbnét Qf\eoﬁgﬂeck out the
application data. If the table contains, the information on the requested
appl i cafinishedzranay net Be finishegddastheoteadingy t he data to be checked out.
When the partici pant who has checked out the application data,finished
editing the $uch deatlinesaedtaletts negddr benablado ggt in vanRUSIRIMALS jel etes the
information on the requestor and the application data fromthe check-out

t abl e. @gb?%t@mfmgmgmi Fignt19 stowshdifferentdypes of deadiiemand been

descri be tail hereinabove) it should be clearly understood that many

variatiQns,an idd Gk hnd@With moNiple aleet inforaeation. her ei n
t aught %@?sangé%g%ggﬁr{é[ @tteh%s?,gbéé)kﬁ I e%l in~ the gr esent art will still fall
w thin spirit d scope t r ' | fbrmationn the
appende?@?ﬁw. arpgﬁeg%g aéﬁkftom&h%uﬁésggf g?égﬁﬁé’t gﬁ?hagé;é in the art that
Lgﬁaggﬁgﬂﬁ | SCFgltCsznpﬁ a ,lnélgti\l/)ee ti%%ptlybgg THis ?&p%esretgrae&‘eéé]ﬁ\te G\ BafelRity & Wor kflow

relative time period from the time when the activity was first started. It can
designate the deadline by days, hours and minutes. For example, a deadline
can be set as one day four hours and thirty minutes after the activity reaches
the participant.

It has two sub-options. One is since the activity arrives and the other is

since the activity starts. The first option starts the calculation of the relative
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WO 02/ 057867 WHAT IS CLAIMED I'S: PCT/ US01/446d 1 1. A workfl ow nmanagenent
system for automating a busi ness process, conprising: a host conputer that

control s wbagyssem an adm nistrator that prepares for apcengbi/agsi he
busi ness process; a process designer that creates and nodels the flows and

properties of the business process; a database that conpiles information on
the adm nistrative steps and properties of the business roce|sﬁ§' a process
engi ne timetfromavherctheaantivity agives andthe saceadontiopsiads the ealcyialPhe

i nformati on on the adm nistrative steps and the flows and properties of the

busi nesgf tREGERENE tAneBrt Whentthe aotivigris apartédhy thenpartisipant: t hat can be used
. for the business process. 2. The workfl ow managenent system of claim1,

wherein the adg RISpEASAE i he! ICRTINVERRNt &segsaipstiodivtimenager ( hat

can create, mai a departnent; a rolel group nmanager that can

. create, ,del ete and I ntain a I u O . ' manager

t hat ca‘?ﬁ?ﬁh@&tf&" aﬂtﬂr@f’gyg?ﬂqoﬁﬁ{;ﬁté‘?rﬂ&iﬁ%ﬁq&@y@%@gg?gﬁp eé E)]ﬁgl ness
process and the application programand can allocate the authorities to the
rol e, tfioHowin@ePtians$:t he organi zati on nember; 42 WO 02/ 057867
PCT/ USOL/ 44641 a fol der manager that can create, delete and maintain a
fol der. 3. TBeemwoFikid: deadiinegambetsed gyeahheur andithe speqific Mte G8Ror i si ng

be designated.

Every Day: specific hour and minute of everyday can be set as deadline.

Every Week: a day, hour and minute of each week can be set as

deadline.

Every Month: a date, hour and minute of each month can be set as

deadline.

Every Quarter: a month, date, hour and minute of each quarter can be

set as deadline.

Every Half Year: a month, date, hour and minute of each half year can

be set as deadline.

Every Year: a month, date, hour and minute of each year can be set as

deadline.

In some instances, the deadline for the business process may vary
depending on the circumstances. The process designer allows the deadline to

be dynamically determined by assigning a process variable to the deadline.

27



an obj ect manager, wherein the object manager interfaces the adm nistrator
with the database. 4. The workfl ow managenent system of claim 3, wherein

t he dat abgeifosiskher conprises: an organi zati on dat abase; pegiUsoi/idey1
dat abase; and a fol der database. 5. The workfl ow managenent system of claim

1) wherein the process designer conprises: a graphic designer that can

create and design an activity and a busi ness process  usi r}%&q raphi c
interface; aksldeaglingpepprpacbesglert timesetsdhe lere waen it nRl it\§ to be
executed in the business process. 6. The workflow managenent system of

claim %aerp?géﬁi 8r tHeerefsvamt peoplecafieiays of thetdutivity oAtert tse can R Fett manager

~that i ces the processor designer with the database. 7. The workfl ow

MANAYENEIh B 1T e, AIBHD Gratibh el e 1RtehVal, a¥EhOWNOS TG B dat abase

conpri a process definition fol der that contains
information related to th ' : ke fdacdtd Hder that
cont ai ns dat%‘e&:%@ﬂa-[-'g?f '53'1?H@"‘%ﬁ’@?ﬂgég%ﬁg‘?ﬂ@%g;ﬂﬂﬁ‘ iﬁgn; and an

organi zation folder. 8. The workfl nagenent, sys f g 1, wherein
t he welparticipant and the:Feleam mespie. g%ﬁyraﬁtgp %ﬁﬂﬁ'@%?qhg\%ﬁblatfg}m handl er ;
and a process nonitor. . ,

which the participant is notified, starting from the Alert Start Time. Alert lnterval

is an interval between one alert and the subsequent alert.

Alert may have different types, depending on the method of notifying the

delay and the measures taken when the activity is delayed.

Mail: this alert type may send e-mail to the participant or to a relevant

person designated by the process designer.

Notification: a special message can be sent to the designated participant

or relevant person to notify the delay of activity.

Server Application: a special application can be executed to take a

special step when the activity is delayed.

Priority Escalation: a priority of the process can be increased every time

the alert is issued.

Exception Path: a different path from the regular transition path is taken

when the deadline is passed.

Sub-Process is used to simplify, model and design a complex business

process. In most organizations, business processes are designed and

managed in a hierarchical manner. Hierarchical design and structure have an

advantage in easy analysis and implementation. They can be easily adapted as
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9. The workfl ow managenent system of claim8, wherein the worklist handler
mai ntains a work list for a user. 10. The workfl ow nanagenent system of

claim9) woahRsfet he workitem handl er supports the busi nesgeTRIOUSFES1
execution. 11. The workfl ow managenent system of claim 10, wherein the

process nonitor checks the status of business process. 12. The workfl ow
managenent system of claim 11, wherein the process nonitor further check

history e blisinbys enepsnBEaAtesangestardialsoprovide indapeneiens regpnsibilityiess
process. PCT/USO /:1:46.11 13. The workfl ow managenent system of claim 12)

wher ei n %Fgm s monitor further nonitors the resource utilization.  14.
. The work én'at'gément system of claim 2, wherein the organi zation nmanager

further creates el et es .and ' [ | i ibme
departments, %&Pxéf%ﬁ&smi'b? ﬁkgﬁaﬁéﬁhﬁ%ers %sgﬁ{ewﬁgg%@mnt. 15.
- The wor kfl ow managenent system of claim 14, wherein.t Egani |
manager Boablesrtheasies ie feSigRandemplement gush ?#f%ﬁfﬁ%‘ﬁ?%i%‘%ﬁ%?% ow
managenent system of claim 2, wherein the rol el group manager can further

al | ocat e ahfeo Meaibtain consistencel ietwedn the higher higratghy and thenlowes: ki | ow
managenent system of claim 2, wherein the authority manager can all ocate

'réﬂcﬁg 6fsﬁd?ﬁmgriﬁ’fcﬁmattibﬂ Ahong tnHictdrehissgani zat i on menber. 1 g.
W nanag

the auth {e'
The workflo enent” system of claim5, wherein the property designer

can allocate Ee Acidid ¥n'eXampiéof hddefiRg a Biisiness process by using a
sub-process. Each process can be independently designed and implemented.
Such processes are combined under parent-child relationships by using the
Sub-Process activity. When the workflow in the business process reaches the
sub-process activity, it activates the child process.

in the Sub-Process activity, general information defines the activity name,
description and the child process to be connected. General information also
designates the execution path and the storage path for the child process.

The Sub-Process can be initiated manually or automatically. In the
manual option, the participant assigned to the sub-process activity initiates the
sub-process maﬁually. when the workflow reaches the sub-process activity. |
Under the automatic option, the retated child process is executed automatically
when the workflow reaches the sub-process activity.

The information between the parent process and the child process can
be exchanged in many different ways.

Application option determines if the application data are exchanged
between the connected two processes. Attached file option determines if the

attached files are exchanged between the processes connected. Comment
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WO 02/ 057867 PCT/USQOL/.t46: 11 20. The wor kfl ow managenent system of claim
5, wherein the property designer can set up a business rule. 21. The

wor kf | ow wana@sigent system of claim 20, wherein the businegg/usdl/gsesincl udes
terns, conditions and a transition path after conpleting the activity. 22.
The wor kf | ow managenent system of claimb5, wherein the process designer
further conprises a check-out table. 23. The workfl ow managenent system of

clai m &gy W‘E‘e{t@lhﬂ'rfé%‘if fHeesdhneted pridcessemexihangerthecommentson a process
nodel c r'Pent y checked-out by a user. 24. The workfl ow managenent system

of ol 251 23 YBRLEE bR, AMEH LK AARe ZAHELRA discsireaietibrathe pr ocess from

. bei ng erring to the check-out table. 25. The
wor kf | ow managenent system of clai er el process engi ne
conpr i ¥gcesmVanales 20 %@bﬁ?g? h%ﬁ %@ks%és@ﬂéér*g%wth ot her process

. engines information on status of the business Err ocess; a req_ug manager

that recei veSub-fyoesssscan benexequled either it 8 SYPRWORPHE JRMEH LB &y handl e

the requests, and returns results to the user; 46 WO 02/057867

PCT/ USQ@gynéHombus rdannet. CFigr 12 ishowset schenatiadiagesn of 8csyncheonfest s and
stores résults in the database; a scheduler; a security nmanager that

ot apa BT R B o Y ee engi ne an (he. dai abase.
workflow of the parent business process reaches the sub-process activity, the
child process is executed. After the child process finished its execution, the
parent process can start its next activity. The two processes can exchange
information between them either when the child process starts its execution or
when the child process finishes its execution, according to the property
assigned to the sub-process activity.

Fig. 13 s‘hows an asynchronous option. Under the asynchronous option,
the child process starts its execution, when the workflow of the parent pro'cess
reaches the sub-process activity. Unlike the synchronous option, the parent
process continues the activities following the sub-process activity, without
waiting for the cﬁmbletién of the child process. Therefore, the two processes

can exchange information only when the child process starts to execute. In this

case, only the parent process can pass the related information to the child

process, not vice versa.

P Model Data Locking Mechani
Many people can manage the process model. A plurality of participants

with a proper authority may access, view and edit the same process model. In
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26. The wor kfl ow managenent system of claim 25, wherein the activities
handl ed by the process engine conprise states of: initial; waiting; dead;

runni ng; waésRRResd; conplete; termnated; error; and over gdg/user/44cine
wor kf | ow managenent system of claim 25, wherein the schedul er manages a

deadline activity and a wait activity. 28. The workfl ow nmanagenent system
of claim25, wherein the 47 WO 02/ 057867 security manager further encodes

and de%&&g%toi ;gé}%fr gﬁq &ﬁbis@ﬁ&% iARR/pr46ess Mddelldatayidikhecassamniyke@ht system

of clai e activities transits anong the states according to

a business rule, 30.,The eh thé progeds, wherein
. the prdﬁé@%l)@ﬂ&!ﬂ?é‘?%!{ﬂm8@5@@%@% ow ugpﬁgdlagbmnsi ti g:‘] count in order
to keep a consistency of the business process transit. 31. The workflow
managermodeldatadenbgingmadifiedo, wherein the process engine sets to zero the
- transition counts of all the transitions that, can btemgrocggé dina forward
direction frrme processidesignereidhe praferied emiodimenteLPRIeSeHy - The workfl ow
managenent system of claim 31, wherein the process engine further sets to

one t h‘?n\t/érmﬁi a9 aintait theodormistendyeot tharprocesshmodpbeataeihraaihile om t he
activity, en the activity is conpleted. 33. A nethod for automating a

busi ness, Py 0Gess. . COHP, lsdkdsutst eps of : nodel i ng the business process;
desi gni“fﬁf?tsh%‘ S'Pnessél?)érd&méss; conpiling the business process in a

cat abase: 2k Shsuo T A RERboRaSEA Sk SOpERRetele Al orus] s

where neéit?:g (s)ﬁ ren%d?fficartrig?\?l){hg? ptarr]t(iacipants cannot access the process model until
the participant that checked-out the model checks-in. Once the process model
is checked-in, the other participant may check-out the process model and
modify it.

The preferred embodiment of the present invention sets up a check-out

table in order to implement the process model data locking mechanism. When
a user requests to check-out a business process, the process designer refers to
the check-out table to confirm that there is information on the business process.
If the information is not found, the process designer allows the requestor to
check-out the business process after adding to the check-out table the
information on the requested business process and the requestor. If the check-
out table contains thé information on the requested business process, the
process designer keeps the requestor from checking out the business process
and sends a message to the requestor. When the user who checked-out and

finished to edit the business process asks to c_heck-in the process, the process

designer deletes the information on the process and the user from.the check-

out table.
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busi ness process further conprises: generating an organi zation chart;
creating a role; and allocating an authority to the role. 35. The nethod of

cl ai m 33,wohehsisg; t he step of nodeling the business procesgriusoi/iei
conprises: generating an organi zation chart; creating a group of hunman

resources; and allocating an authority to the group of human resources. 36.
The nmet hod of claim 33, wherein the step of designing a process further

conpri ses: iﬂﬁnﬁswgr&hgma@ictdiagmm tlustatingbowthel prefetred ermbedimaa
property on the activity. 37. The nethod of claim 36, wherein the activity

conpri sgs; t; loH tGédss rioféiadaa witheother pedcesst i vity t hat
. invol ve@ﬁgﬁ?)lr%%égﬁtv'gn |t!§)\# %%Chtghgg??i cipant; a wait activity; a mail

activity, .a SQ.activit hat | ' dP§ foola

sub- pr o8esignelc{ N8 P?qeﬁéﬁeé&%?ﬁiggég'%éﬁ?g?ﬁdy o? bgngf"gt e activities; 49

- WO 021 057867 an agent activity that automatically. acti program a
connect with agraphicyuseiintesface ptanables etqﬁsﬁrq?(gﬁ%@ethﬁmﬁ%%d of the

process. PCT/USQ /.14641 38. The nethod of claim 36, wherein the property

conpr i sgdcess Mthtéasiepaks shovah inlEig: i) e RIPCESS imedgl data RMEBEE Ut es t he
activity; an application; a post-condition that determ nes when the

2 el § B R T Focat 1 o and e opt | n-of 1he
S P OGS0 e blsir <8 rBEBE  PidRiy it RBwAnEabeansteps ofthe f or
buéiness rule associated with the business process. The process designer can
provide data structures that are optimized and standardized. Such data
structures maximize the system efficiency and enable the system to exchange
data under the distributed system and among different systems.
Graphic data represent any graphic information of the process model,
such as activity icons, transition arrows, text descriptions and so on. The
process designer stores the information in the format of SVG (Scalable Vector
Graphics), which is a standard format for image in the World Wide Web. SVG
file is an XML (eXtensible Mark-up Language) type file including encoded
images, lines, arrows and descriptions.
Property data represent information on the properties of the business
process model. The preferred embodiment stores the property data in an XML
format using Workflow Definition Language (WfDL) of Workflow Management
Coalition (WfMC).
The process designer of the preferred embodiment stores the

information on the process model in the standard XML format to enable the
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the agent activity; a mail-to that determnes the recipient of e-mail in
the mail activity; a mail content that represent the contents of e-mail in

the mai |l {etdasisgy @ general information that shows the naggfsanducshe
descriptions of the activity; a transition condition that represents

conditions for an input transition and an output transition; and an icon.
39. The nethod of claim3fi) wherein the p tici\pan Cana(ﬁg%;f one of or
any conbystemi exchainge precegs modebaatanaeng diaraat WeTKEOWS': 057867
PCT/ USO1/ : ~4641 40. The nmet hod of claim 39) wherein the participant can be
a rranaggyvstg,fn_the participant. 41. The nethod of claim 39, wherein the -

. participant can be a peer of the participant. 42. The nethod of claim 39,
wherein the participant can be a departnent of the participant. 43. The

met hod of claim 39, wherein activity is allocated based on the workl oad of

- the participant. s~ .
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activities to the participants, stores the execution results, maintains the
schedule of the activities, and manages the security of the business process.

The preferred embodiment has a process engine that comprises a
request manager, a dispatcher, a scheduler, a security manager, a database
broker, and an interface agent. Fig. 16 shows a schematic diagram of the
process engine of the preferred embodiment.

The request manager handles all the requests coming from the clients
that users are using. The request manager receives and responds to all the
user’s requests, such as log-in, reference to the worklist and executes the
activity.

When a user logs in the system from the client, the request manager
verifies the user identity. If the external certification is necessary, the request.
manager asks the security manager for a certification from the outside
certification server.

Once the user successfully logs in the system, the request manager
initializes the user’s individual status and sends it to the client.

If the user requests a reference to the work list, the request manager

send a query to the database and returns the results to the user at the client.
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In the business process, each activity goes through different states.

After the activity is initiated, it changes its étate as it is executed. The

| dispatcher in the process engine monitors the states of each activity and
controls them throughout the execution. Fig. 17 shows the states of activities
and the transition diagram.

“Initial” state is where the activity is initiated for its execution. From this
state, if the participant starts activity or the mail activity or agent activity
consummates, the activity transits its state to “running”. When é sub-process
requires a manual intervention from the participant, the state transits to
“waiting”. The state transits to “dead” if the activities can’t be reachable or be
activated by the workflow according to the current path conditions.

As shown in Fig. 17, “waiting” state can be entered only when the
activity is sub-process activity and the linked sub-process has to be started
manually by the participant of the sub-process activity ( manual start option ).
When the sub-process activity is activated, the state of that activity transits from
“initial” to “waiting”. When the participant of the activity finishes the
preparations to start of the linked sub-process and the sub-process starts
successfully, the parent sub-process activity transits from “waiting” to “running”.

Fig. 18 illustrates an example of “dead” state. If activity 1 is completed
and moves to activity 2 according to the path condition 1, activity 3 enters

“dead” state. In other words, if the current sets of path conditions do not aliow
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’ “complete” state of activity 2 transit to the “initial” state.

“Running” state indicate that the participant is executing the activity
either automatically or manually. When the activity finished normally, the state
transits to “complete”.

The activity enters “complete” state when the activity in the state of
“running” or “overdue” is normally finished. The activity may transit from
“complete” to “initial” by a loop transition, as shown in Fig. 18.

The activity in the “running” state enters the “suspended” state when the
participant suspends the activity. The state again transits to “running” when
the participant resumes the activity.

The activity enters the “terminated” state when the participant forced to
stop the activity.

The “error” state indicates that errors have occurred during the
execution of the activity. When either the manually executed or the
automatically executed activity such as mail, agent and SQL activities, makes
an error, the activity enters the “error” state. The participant may correct the
error and the activity then enters into the “running” state.

Overdue state is entered when the activity in the “running” state passed

the deadline. The activity may enter the “complete” state when it is finished.
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business process flow.

Fig. 19 shows an example of a merged transition. Using this example, it
is explained how the transition count can keep the consistency of the business
process flow. It is assumed that activity 1 is completed. Activity 2 and activity 3
are to be executed according to transition conditions. As soon as activity 1 is
complete, transition 1 and transition 3 are initialized at the same time. if
activity 2 is completed first, then the transition 2 is initiated and transition 4 is
not initiated yet. If the business rule for activity 4 requires that both transition 2
and transition 4 are initiated in order for the activity 4 to start, activity 4 has to
wait till the activity 3 is completed and the transition 4 is initiated. In order to
handle such merge transitions consistently, it is helpful to use the transition
count.

It is explained using the example of Fig. 19. When the activity 1 is
started, the transition count of all the transitions that can be processed in a
forward direction is all set to zero (0). Therefore, the transition counts of
transitions 1 through 5 become zero (0).

When activity 1 is completed, the transition counts of all the transition
that may stem from activity 1 are set to one (1). Now, transition counts of

transition 1 and transition 3 are set to one (1).
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of the transition entenng the activity be two (2), the activity 4 can only start

when the transition counts of both transition 2 and transition 4 are one (1).

“The example shown in Fig. 20 is more complicated. When activity 1 and
activity 2 are complete, activity 3 and activity 4 can be started. Suppose that
activity 4 is complete and the transition 5 is initiated. However, activity 3 may
transit to transition 6 rather than to transition 4, depending on the business rule
and the execution result of activity 3. Let’s assume that activity 3 transit to
transition 6 and activity 1 has to be executed again. Then, depending on the
execution result of activity 2, activity 3 and activity 4 are to be executed again.
In such a case, the previous execution result of activity 4 has to be disregarded
and the initiated transition 5 must be deactivated. Otherwise, by simply
initiating transition 4 after completing the activity 3, activity 5 may start its
execution based on the previously initiated transition 5.

Transition count may prevent such problems. When transition 6 is
initiated and activity 1 starts to begin, transition counts of all the transition in the
forward direction from activity 1 are set to zero (0). In other words, by setting
the previously initiated transition count of transition 5 to zero (0), activity 5
cannot be started unless both activity 3 and activity 4 are completed.

The preferred embodiment can control the business process dynamically

with consistence, by using transition count.
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that is used for executing the workitem is called a wdrkitem application. Fig. 21
describes creation and storage of application data generated by the workitem
application program.

Workitem application is created referring to the activity application that is
assigned to the activity during the business process design. In most cases,
process designer assigns application programs to the activity. However, in
some cases, the application program may be dynamically determined by using
a process variable. Participants execute workitems using workitem applications.
A plurality of workitem applications rhay be used for executing one workitem.

Application data generated as the workitem is executed, are physically
stored in the file system. Workitem application table keeps the file identifier
representing the address of each workitem application’s data in order to map
the workitem application with the actual data file in the file system.

File identifier allows the system to share the same application data while
executing different workitems in the same business process. It is illustrated in
Fig. 22. Each workitem application table may keep the same file identifier in
order to share the application data executed in the previous workitem with the
next workitem. T‘his is the case when the business rule dictates that the result

of the previous workitem is to be used by the participant to execute the next

workitem.
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same business process. “New” is an option that creates a new application data
file when executing a workitem. “Open” is an option that opens and shares an
existing application data file of the same application. “New and open” is an
option that creates a new application data file when the activity is first executed
and then the existing application data file is shared when the activity is repeated
by a loop transition.

Application data may be modified at the same time by the participants
that execute the same activity or the different activities when the application
data files are shared. The preferred embodiment provides an application data
locking mechanism through check-in and check-out steps in order to ensure the

consistency of the application data.

As shown in Fig. 24, if a participant checks out application data to modify
them, other participants must wait until the participant that checked out the
application checks in. The other participants cannot check out and edit the
application data until they are checked in.

The preferred embodiment pfovides a check-out table in the database to
implement the data locking mechanism. When a participant requests to check
out application data, the system refers to the check-out table to determine that
the table contains information on the requested application data. If the table

does not contain the information on the requested application data, the system
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system deletes the information on the requestor and the application data from-

the check-out table.

Although preferred embodiments of the present invention have been
described in detail hereinabove, it should be clearly understood that many
variations and/or modifications of the basic inventive concepts herein taught
that may appear to those skilled in the present art will still fall within the spirit
and scope of the present invention, as defined in the appended claims. For
example, it should be clear to those in the art that the invention can also be

applied to other area that can employ a workflow management system.
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an administrator that prepares for automating the business process; |
a process designer that creates and models the flows and properties of
the business process;

a database that compiles information on the administrative steps and

properties of the business process;

a process engine that executes and handles the business process based
on the information on the administrative steps and the flows and properties of
the business process,

a web client; and

an application program that can be used for the business process.

2. The workflow management system of claim 1, wherein the
administrator further comprises:

an organization manager that can create, delete and maintain a
department;

a role/group manager that can create, delete and maintain a role and a
user group;

an authority manager that can create, delete and maintain authorities to
access the business process and the application program and can allocate the

authorities to the role, the group and the organization member;
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database further comprises:
an organization database;

authority database; and

a folder database.

5. The workflow management system of claim 1, wherein the

process designer comprises:

a graphic designer that can create and design an activity and a business
process using a graphic interface; and
a property designer that can define an activity to be executed in the

business process.

6. The workflow management system of claim 5, wherein the
processor designer further comprises an object manager that interfaces the

processor designer with the database.

7. The workflow management system of claim 6, wherein the
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an organization folder.

8. The workflow management system of claim 1, wherein the web

client further comprises:
a worklist handler,;
a workitem handler; and

a process monitor.

9. The workflow management system of claim 8, wherein the worklist

handler maintains a work list for a user.

10. The workflow management system of claim 9, wherein the

workitem handler supports the business process execution.

11.  The workflow management system of claim 10, wherein the

process monitor checks the status of business process.

12. The workflow management system of claim 11, wherein the

process monitor further check history of the business process and current
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14. The workflow management system of claim 2, wherein the
organization manager further creates, deletes and maintains relationships

between the departments, ranks and information of the members in the

department.

15. The workflow management system of claim 14, wherein the

organization manager further registers the members’ identification.

16. The workflow management system of claim 2, wherein the

role/group manager can further allocate the member to the role and the user

group.

17. The workflow management system of claim 2, wherein the

authority manager can allocate the authorities to the role, the group and the

organization member.

19. The workflow management system of claim 5, wherein the

property designer can allocate the activity to a participant.
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business rule includes terms, con s and a transition after comp

the activity.

22.  The workflow management system of claim 5, wherein the

process designer further comprises a check-out table.

23.  The workflow management system of claim 22, wherein the

check-out table contains information on a process model currently checked-out

by a user.

24. The workflow management system of claim 23, wherein the
system keep a currently checked-out process from being checked-out again by

referring to the check-out table.

25.  The workflow management system of claim 1, wherein the

process engine comprises:

an interface agent that can interchange with other process engines
information on status of the business process; |

a request manager that receives requests from a user, directs the

process engine to handle the requests, and returns results to the user,;
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certification server outside;

a database broker that interfaces with the process engine and the

database.

26. The workflow management system of claim 25, wherein the
activities handled by the process engine comprise states of:

initial;

waiting;

dead;

running;

suspended,

complete;

terminated;

error; and

overdue.

27. The workflow management system of claim 25, wherein the

scheduler manages a deadline activity and a wait activity.

28. The workflow management system of claim 25, wherein the
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activities transits among the states according to a business rule.

30. The workflow management system of claim 26, wherein the
process engine controls the workflow using a transition count in order to keep @

consistency of the business process transit.

31. The workflow management system of claim 30, wherein the
process engine sets to zero the transition counts of all the transitions that can

be processed in a forward direction from an activity, when the activity is started..

32.  The workflow management system of claim 31, wherein the

process engine further sets to one the transition counts of all the transitions that

may stem from the activity, when the activity is completed.

33. A method for automating a business process, comprising steps of:
modeling the business process;
designing the business process;

compiling the business process in a database; and
executing the business process; and

monitoring the business process.
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generating an organization chart;
creating a role; and

allocating an authority to the role.

35. The method of claim 33, wherein the step of modeling the
business process further comprises:

generating an organization chart;

creating a group of human resources; and

allocating an authority to the group of human resources.

36. The method of claim 33, wherein the step of designing a process
further comprises:
identifying an activity to be executed; and

allocating a property on the activity.

37.  The method of claim 36, wherein the activity comprises:
a start activity that starts a process;

a normal activity that involves an intervention by a participant;
a wait activity;

a mail activity;

a SQL activity that accesses an application database;

a sub-process activity that comprises a plurality of separate activities;
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a connector activity; and

an end activity that represents an end of the process.

38. The method of claim 36, wherein the property comprises:

a participant that describes an individual that executes the ac@ivity;

an application;

a post-condition that determines when the activity is completed;

a schedule that describes planning of the activity;

a deadline;

a sub-process that describes a location and an option of the sub-process
activity,

a parametér that defines a value necessary for executing a program in

the agent activity;

a mail-to that determines the recipient of e-mail in the mail activity;

a mail content that represent the contents of e-mail in the mail activity;

a general information that shows the names and the descriptions of the
activity;

a transition condition that represents conditions for an input transition

and an output transition; and

an icon.

39. The method of claim 36, wherein the participant can comprise one

of or any combination of a user, a department and the role.
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42. The method of claim 39, wherein the participant can be a

department of the participant.

43. The method of claim 39, wherein activity is allocated based on the

workload of the participant.
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