13 September 2006 1 Systemfor controlling and nonit Qg sgfeRodpbORESS 5
Herein disclosed is a systemfor controlling and nonitoring a process
performed by one or nore actors characterised by roles, wherein the
process.is associated with a conplex object, e.g. a docunent, in which
constituent objects, e.g. chapters, 1can be distingui shed, and wherein the

- system conpg Frgﬁﬁ] £0r, L 0 d storing a nodel of the conpl ex
object; 10 -ys:trglz'r%r or g'gf'gr%“ﬁgﬁg'ﬂ?qglﬁﬂ?&eaﬁ abstract nodel of the

process, wherein the process consists of actions; - neans for creating
-action-gbj ect dundindtlossss a syatem Jorfcdhirdliinddnddnd by 4 FrodsdsipRRSrmdi|RNs for

est abl i shing_whet her  an @Ct I,0on- obj ect %‘g‘rébi_nat ion is ready to be exécut ed,
15 and neaLePHMORERSIYY Caaractarsen by rales: Wiereibihe drocsssisi nat i ons avail -abl e to

" act i t i : temis kno Sarin et

oF Lo A" 2etateB B SRS SR e 8 climBh b e ol el PR GER S cor's
bul | e:! n, Zhéptsts. gan ba gisfitglishEd) @@Mr@iﬁtwt@gmms;?nﬁﬂséshe d;af i ni ][ i on,
execution, _ . ation of  organi sationa
processes, gﬁﬁaﬁgﬁ?%ﬁ%ﬁ@%{‘gé@ﬂb gﬁ&%{g’} %flctﬁg S?W"BWé’gjeﬁgt work service. The
known - 49 st enmeans tanidgfining ead stodng anpbstracbivodeltofithye piovbsd, Whereln the pfocassy

smal | obj ect&ns%o%&gnén appropriate granularity is left to the user.
Sarin suggests econposi‘'ng the conplex object into as nany smal | er objects

- as possi bl e, mpang for creating adtiankabjdct cambsinationt; concurrency. Thi s woul d,
however, ir Igﬂgp .known system as it would have to naintain
nmégnsafopﬂiu r?gér%ﬁ?ﬁ%qs’ obj ect s.

state information a According to a first aspect of
t he ‘i nventi dneanstfer estallishingwitedivbr an sigidreohjéctrcofibireioh isahdy1e b skeantett or i ng
a procgss pegr{dor med by one or nore actors characterised by roles, wherein
the process- 1S associated with a conplex object, e.g. a docunent, in which
:const.i t uent neegnsdosmaking exehuigiieadionabjecbeortbinbiicigldvalrable (e Bctorhwikieihe t he
system corrprz_; E@ﬂgga.@ for defining and storing a nodel of the conpl ex

obj ect ; means For 'ning and storing an abstract nodel of the process,

wher ei n t he 3Bushacystencisimowh fronf SaiiétaNs'A Poasss thodel ahe 8y4taa for

. action- .0bjsﬁﬁﬁorﬁr?&&lﬁ%llaﬂggWOHF,%OIS bulletini, 2 2/3, p. 213-224. This system supports

20  the definition, executioAn, monitoring, and dynamic modiﬁcaﬁon of organisational
processes, and is implemented as an object-oriented network service.

The known system can only process a complex object by dividing it into many
smali objects. Choosing an appropriate granuiarity is left to the user. Sarin suggests
decomposing the complex object into as many smaller objects as possible, to increase

25 | the fineness of concurrency. This would, however, impose a burden on the known
- system, as it would have to maintain state information about many small objects.

According to a first aspect of the invention, there is provided a sys.t.em for

30 controlling and monitoring a process performed by one or more actors characterised
by roles, wherein the process is associated with a complex object, e.g. a document,
in which constituent objects, e.g.: chapters, can be distinguished, and wherein the
system comprises means for defining and storing a model of the complex object;
means for deﬁnihg and storing an abstract model of the proéess, wherein the

35 X . . . '
; process consists of actions; means for creating action-object combinations; means

fqr linking roles to actions; means for establishing whether an action-object




for linking roles to actions; neans for establishing yhgtighoerRoos
action-object 13 Septenber 2006 | a conbination is ready to be executed,
and nmeans for naking executabl e action-object conbinations available to
actors with the appropriate role, characterised in that the conplex object
is nodelled in a hierarchical nulti-layered tree structure of constituent
obj ects, in which parent objects have chil gren in a lower |ayer. According
to a second aspect of the invention, there is provided a programrabl e
processi ng conprising one or nore of t he conponents of a system according
~to the first aspect of the invention. According to a third aspect of the

i nvention, ' u r j on a
comput er . e Rt EFELy e SRR meRhO R RIFERARL a6k AoHERbES
adapted to mbmahr@staveilatmmamtors Wﬁh;ﬂn@qnwmwm mle, gharaetegsethindestithe of t he
second aspegl g, E:@gctj fQK\%Q%ﬁe%r]n er!a%h%gi rﬂBftl %er%cf tré’%jsﬁru%m?ggf‘ e
invention to provide a sys erern ec can be proceéssed in
an ef f ecti vebjects, :Bmcd:upammwhpctsAmelcﬂlldrgthmatda.(erlayelt em according to one
enbodi nent of invention is characterised in that the conplex object is
nodel led in a hAmomling\tocabecumﬂtaispécay)éﬂmdnwmien thenetjspmviaiedfa consti tuent

onl y oyt e CalEBEe HRieer hEChTabRiT it bR orele St Bl Rk e
obj ect may adcoodibgtodbe dirg aspatt oithainventian. I igent way into constituent

objects, which are conbined with the actions. The systemtherefore my
al |l ow acti ons ofcquading taod thlrltﬂmpectrqﬂtmmoejnt&mt thece iseprqnm!écba cedputer

si mul t aneous| y inste tenber uen |aI ading to a
more effici®R '%“%83%?%?%\%{}11‘@% ?&SBWP&%SSO hﬁ?'th éF‘f-"‘éﬁ*ge odi ment  of

t he syst em progendisreaptbletdiier adaptatd to@Essumirng them‘r@bemecpmgeammté its

const it uent ob ect s, have ggtrlbu stemmay conprise neans for

aut onat i calﬁ’ ??H}ggﬁ’eﬁ'bcetq anak GFQ%C?B&"&I'”V ﬁ? d and parent objects of
an obj ect, ana ute o heo ect afe tripbutes of the
ohi1d Cand par ahE wogpiect &' ehg eBhoigentetiiiveltion Biraid PRl BhSRRG  obj ect
Thus, a chaggepléxobjédiecamtbe provess |ﬁbn@ﬁectnbjaﬁ@éfﬁc@m\ra§zut omatically |eadsto
a propagati on of attribute

Accordingly, the system according to one embodiment of invention is
characterised in that the complex object is modelled in a hierarchical multi-layered free
structure of constituent objects, in which parent objects have children in a lower layer.

Thus, not only may the process model be decomposed into actions, but the
complex object may also be decomposed in an intelligent way into constituent objects,
. which are combined with the actions. The system therefore may allow actions on parts of
the complex object to be performed simultaneously instead of




changes through the hierarchical multi-layered tree syjygghdthser 260 exanple
when actions on all the constituent objects of a conposite object have
been conpl eted. The known system may require the user to assign actions to
objects, thus creating a task in a procgess. Although tenplates can be
used, creation of an active |ob requi res associati ng appropriate objects

with the job where opject nanes hgve  been defined but not bound in the job
Lol ate. | TR Ugln hEEH L 7 e BRORNHEPa AVl SENG  equi ro | 1 Lt o
effort on the part of the user of e system In the syste he conpl ex
obi ect and 115 Bdeieretenton st of BBy SR HEoh A" o heans
for defi ni ngbnipleX eletainawe ebndiient 6HjERts ihaee Bldites and Bssysiont imag an obj ect
type with an action. Thus, thank@‘éto this ob&‘_ ct-c&gtsurcﬁﬁqjaﬁé)roacp, a user
* may need t cCBMINpeARFINSdor uimaisply ehangia the g ﬁﬂ’rl‘?ﬁ: #Nd PFRB syst em may
aut omat i cal dbjedts BKarl Hie@bMeST &n attribkd16f 1ABjoBRCt ARSEEhg e dtiiBuRBRI Gy dHilti e
tasks. Both opject nopdel and process nodel . can be used again, savi niﬂ t he

user tinme AN AreRtabiecthis charesshin A agtien PeifRiMed oaihg aRisddThys, AGERET Nyet ai |

wi th ref er ofigattibutbd6f dHel Mjdteimay banidicalRf eyt plpagationssri@bdtecal | y
shows an exanple of a s%étem according to'the invention, as used to create

a -document ,changes throyghdie hieraseniedl muti-layereddrassirbeture fanexampliswhen exanpl e of

- a nodel of [yBROINEI tHERDHSwerlt ObjcdRSfidbdmBRsitS YISEQRaPé bEb®lcorhplefddd. 3
schematically shows an exanpl e of a database for defining and storing a

model . of the f/wban s??ﬂeﬁ%a}%q@ﬁgﬂ@@é@r@é&sigﬁad{ibﬁs RYoWjéuR, aqeor ding to

the invention. Fig. 4 Schematica shows an exanpl e of an abstract nodel

of a proces¥ealings Bpk ina rrocess: Allbeugh tefmplates o) kevsedp areption olanyactivrej n t he

system of Fj ek : oal =1 se,
conpri sed ijggg%qhgﬁggg?oﬁgﬁtﬁgg?ﬁ_%mget_@iom%nt i gﬁpéﬁbobﬁﬁde ioﬁlle%{gn%ﬁ?gfa%?i ng an
abstract ndween dsfinehbutmobbeunst.in e jsbterapiBler 2006 3 Fig. 6 schematically

shows an exanple of a flow chart, describing various phases whi ch t he
~ system accor di ndersysteemeaneier definiaa therosesssngh. requise litlesiiodas the gerty

shows an erdqol NENof Ble Ssfht IF RAGERNT Y coRpleX BojeBl & itsWonstituent
' objects may have an object type, and the means for defining a process model may
comprise means for associating an object type with an action.

Thus, thanks to this object-centred approach, a user may need to only define
the object model and process mode!. The system may automatically link the objects
in the object model to the appropriate tasks. Both object model and process model
can be used again, saving'the user time and effort.

| The inventio.n will now be explained in further detail with reference {o the attached
drawings of which | |

Fig. 1 schematically shows an exalﬁple of a system according to the invention, as used
1o create a document, e.g. a product manual, .

Fig. 2 schematically shows an example of a model of a product manual, for use in the
system of Fig. 1, ' '

Fig. 3 schematically shows an example of a database for defining and storing a model
of the complex object in an embodiment of the system according to the
invention. '

Fig. 4 schematically shows an example of an abstract model of a process, appropriate
for use with the object mode! of Fig. 2 in the system of Fig. 1, '

" Fig.5 schematically shows an example of a database, comprised in an embodiment of

o the ihvention,.for defining and storing an abstract model of the process.




as used to control and nonitor the creation of a docunBRpiehBdr 266l € a
product 5 manual. It conprises a server 1 and three conputers 2-4, which
are interconnected through a network 5. Each conputer 2-4 conprises a
nonitor 6 and the usual other conponents, such as a keyboard, nouse,
storage nedium etc. The network 5 m ghtzbe a LAN, a conpany's intranet,
or the Internet. It is not essential to the invention that there be three

conput er s Fig. ®rschérastically shawsrdnsexamptesieefiowlchalll @ss2Abing varbuspRash! ver |

could 10 be carrj e‘??‘otBUt\és(d?g one 8r nor. e .of éhe co%t erﬁ 2-4. The whol e

configuration i WG JOF Sesiem AGPPiDg 1R theyinveption,pah IqIBIRMG el ess, t he

gogf'l gurat i pg \eiid. 1 smiemané@ms?m amém.l Bedimentiop a%yﬁtém\n&g}bgﬂdingtt?lf@iﬂ\zbﬁﬁorﬁ!et wor k
oes provjde ver advant, S. .a preferred enbodi nent o e

system IOi nf‘ﬁrﬁﬁ?%?f’ gl 'HP'H%’Q&? ‘Erﬁ%m&kﬂ? adopunentfar expmple B(Pé%cé'cﬁ s stored

i n dat alsas esariual. itcolvipeissees ververlt andhesd@nputers Ray which@rdinegtamected t he

process caggthen be acc times. using one of the conputers 2-4.

i gj%%:g at all . (

If the prod@Q4oa neworicy. SRMBHES 3L Frises f @onders aruchthe usual Y,

accessi bl e doynpeneris, GOBIDHS & keytsRid, ntdide PRoksg® nddiurd, Rec. TRE Yifwolk 5 fright Bk er 1 ed
enbodi nent qf, .t he %stam rir‘akes u?l(;,of web- t echnol og{ to provide the users
of the co @ oompagy’s ntrangls octhe dnteinet. dyjs petgssantikto the invemtiondaatithare can be
20 sent t 0 behieree bymputeri -4 oPthat fie¥mpAsE 4 SdridreN PrédetsdydrtheBEeN Ehgy need
usi ng ment of the stem several other

Z br?)vvser. I n,_ anot her errbogﬂ{ lsqé : 1

conput &P pPEGRIIR o4t an ong eragprealing camputrs 2:4, Ihe wholercontigyratian js proyided

i ntegrate yporely sy aceanpis if the process nonitored by the systemis the
creati on of an_ el erﬁ{eionitéegoc ment , r exa The users of the conputers

t, f | e.
254 each play Sf¥erhelessy @i“fqt'ent"‘fbtﬂé’Q"\th hierd coOBNQGIRULIO;AFEIVAT 1t he
ocument ,  gdwougtth Negwork 5 Hetisprividd sevelaad@dritddes. MNbreRBRY At dintedt of tR¥anpl e,
t he user. of tthe .f# rst. conpuier 2 m ght &e a. manager, .overseeing the whol e
process. THEWRLER °8?afme°e§%@m$&°e'zﬁrﬁﬂ?fg ) 8ndrihgiirogsss is stered i daipbages iner |
wher eass t hthe seswir 10Mhfdrivatishatiolit fRPEGress & the pRcedifcah tHEY BS aBHRSEd A& neer

responsi bl g for the devel opnent of e product described in the, docunent.
30 ICI%ach ‘Of'ﬁwﬁﬁg‘an%ﬁ%?@%?g’i H%ﬁé‘ﬂ- '%i{?"e reqess iribe steqljen of 9 eleelradicocess. In

a typical . dbamgst,ohgadps acteuzibid by exdh doniifiterBer, BatlBé kaptGPtHedelvepiit h each
Gontrol s and raRIEre aHeodipa e delemale et welechToloa S BvEeof ¢ he
activi ti-esthefustisef #w cntputerd 2-PWie 86RO RANAE sYReMET 4Kk loh RRbrm 2800 Egh bdhe
S O bl o e v B Pt ol e a owb
: In another embodiment of the system, several other computer programs are
integrated into the system. It is useful to integrate word processors if the process
~ monitored by the system is the creation of an electronic document, for example.
4 3 ‘ The users of the computers 2-4 each play one or more specific roles in the
- 25 _creation of the document, éccording to their particutar skills and resources. For
example, the user of the first computer 2 might be a manager, overseeing the whole
process. The user of the second computer 3 might be a technical writer, whereas the
user of the third computer 4 niight be a development engineer, responsible for the
de\)elopment of the product described in the document.
30 Each of these actors is involved at different stages in the process. In a typical
| large organisation they will not be in daily contact with each other, so it is important that
~a system like that of the invention controls and monitors the progress of fhe process and
the results of the activities of the actors.
The process needs to be defined, before the system can be used to contro! and
s 35  monitor it. The managér.of the process could, for example, enter the definition of the




13 September 2006 4 process into the system using theskpemberdguter 2. A
definition of a process conprises three main elenents: a nodel of the

obj ect involved in the process, an abstract nodel of the process, and the
actors involved in carrying out the process Fig. 2 schematically shows a
nodel of a product manual, as an exanple 4of an 5 object nodel for use in
the systemof Fig. 1. The manual is a conposite object, as it consists of
a nunber of PRCREINfEpesxstem ysing the fi iesh apeLiter 2. feféqfrntmg ohA@rosEBEPRINRIESS The

nodel of t hﬁrré@ﬁﬁﬁ'elén@édt@%t rﬁoélé? &f ﬁ\@rﬁﬁfé%t inGola iHtISe Pock e aR Bb&ikiet PMdeI of
nmodel ling it in a hierarchical mul l'ayered tree structure, in which

parent obj eﬁlesi)f?‘i?s%r?é'dlt%éffto'ﬁdv‘@lﬁﬁhﬂﬂ garmning eddhe piecess ower | ayer. 10 At the
top of the Str Uhus SeiofalcdlfGHEREa riodeT i SRt ARAHIEE ob BF cRabi Gy BRNUA

The docunent 7 corrErr ses two chapters 8,9 and an appen ter one
8 conpr i Sesobiedmasetiotvsaindha systan ofiigr badhedmrnmekis atwr@steﬁlwwts@sl one

section 14. cﬂse?s%f%ﬁﬁrmb%r of &Rkr Mé@é’%cﬁ@é‘b@ 14O Wedsi &%dé?tdaapggﬁ&;u%osect i ons,

conpl ex structure th nore chapters ctr'ons an
but this ex@Rf#le g"@f"ﬂﬂf@élsfeﬂ@dﬁ thammmsée ﬂﬁérel(!f the ebiesthy erodsfing ifdn @ nvent i on.

Each of t h%r@r’éhﬁ’r%ﬁm@m%e'réd e b rﬁ@crﬁmﬂ’tchg:ﬁgﬁ@esfégtstrﬂ Eﬁe Ia?ertﬁ’d%@ ﬂiﬁzf I nes a

structure common to al |l objecfs that are in
exanpl e, alqbi‘i‘ﬂﬁalﬁtaéﬁ‘ge”m!@ are instances of the type ' chapter : They have

Lhe san® ki nds iindob o <hcRRdls o RAMERTT. s AbrRBRSIAL Enifé AfsallTiRY oan

be in. One of the purposes of assigning to eac ect 1s to
define its gasgmen ncanlprtsﬁetvrfbpr@mermﬂaand arbappenéwﬁpeChenter Qneaﬁawwsssg are

ched on Qhﬂe@‘é@&trc’ﬂ@'ﬁy’fﬁ ﬂﬁére% cﬁ%@eﬂ%‘y@iﬂ{ élges B sEdeaN ‘14"5?(}( ourde, hhe

;Séctions 11- . lrﬁfose assi gnl atypeis e It easier
to create ﬁ@@tﬂﬁ%ﬁt@bmgnuakwou hmre@rmmfemommler@tewreevltamrﬁ@hamtn@t ance of

the type ' charkéons khd gﬁyhé sl %Qétfbhgrbm Hﬁé%&?amrTﬁD& &% th IR Strat the ' '

automatically receive the attributes co e exi sting
chapt er'§ 8 poincigles pbihgtinveRtomt t ri butes will have d| fferent val ues to start

i th. Each of dagn BhhEGbofrAts R IRABAI O idkidcPlybeSh RREQERALLS Wi th Tt

and, optionally, In case manua or exa mat1 on content. The
i nf or mat i oftrgHiegemngIn tgrll Oéplﬁx&faetargmsatces pf that types Feoo examaple. all chaplers be

qui t e si gniglg érﬁriﬁstanT;QE of fﬁeg\%ﬂaabhémerﬁ Q’ﬁbﬁpév@%e saAR KiHdsloR Grtisfidd 11-14

: corrprl ses text and 1| lustr I ons ormati on content can 3 e stored
in the syscemmonget ehnanpible states theysan bein. Oneyof thepusporep, of epdignieg st¥pecan

acCesSzp  to each object is to define its position in the object model. For example, all chapters 8,9
' are placed on a level below that of the document 7, but above that of the sections 11-
14. Another purpose of assigning a type is to make it easier to create new objects. A
third chapter would merely be another instance of the type ‘chapter’. If a third chapter
3 _ needs to be written, it will automatically receive all the attributes common to the existing
25  chapters 8,9, although the attributes will have different values fo start with.

Each of the objects 7-14 has certain attributes associated vrrith it and, optionally, in
case of a manual for example, information content. The information content of an
abstract object, like the document 7, will be quite significant. The information content of
one of the sections 11-14 comprises text and illustrations. The information content can

" 30 be stored in the system, for example in the server 1. In this way, the actors can access
the content through their computer 2-4, when they need to modify the information
- content during the process. | o
~ The attributes define the state of an object. Attributes defining the state of an
object could for instance be used to indicate whether an object is currently beihg
35  processed, whether it is finished, or whether work on it has yet to be started. Other




the content through their conputer 2-4, when they needgslk@naRei-hyod he
information content during the process. The attributes define the state of
an object. Attributes defining the state of an object could for instance
be used to indicate whether an object is currently being 35 processed,
whether it is finished, or whether work én it has yet to be started. O her
13 Septenber 2006 5 attributes will bear a relation to the process, in

whi ch the olfttHeytes willibggia talationrte theeragass ein whirhithe.pbiaet isinwplved, forrrxample
ilTustrati Orirﬁilééﬁﬁﬁfwh@lﬁgr ﬂw@‘ﬂiu@f?ﬁ’(ﬁbn&'ﬁa@@ﬁe&ﬂﬁﬂﬁ@éd ln‘f‘l’iﬂe&ﬁbg)'ier WhdlRs: it fRReN
checked for errors stem according to the 1 nvehtion uses a

dat abase tob§@$P|Pﬁ9k%f9f§H@FﬁeetChe 5 nodel of the document 7. Fig. 3 shows an

bj ect del d
ob ool GRSl SOl Syl s g abiE ok
cont ai ns®r eddgkof e g@ument7 fiig. Jeshowsainjabjsct mndelw@tahaae N5ofontent filksdGrent

obj ect . One 4P L ot Iniefnion SEhe fihd 5ot 2Ttk e, P01
t he obj ect dajabagects gantding michids 28-23, one/foe eadhedtject by theehaded ofghe Hecuntgnect ' s
type. An |nl7¢r|tance field 26 will describe the object's relation to other
obj ects and coner se rules for updating shared attributes. For exanple,

the contents of At#rerd enveprises fields 2¢4-&7diefiging thet dharaoteristics ¢farach lobjetieOnene 8
1L T S aled Rl g i Bt s 81 RARLOMER0S AbhdiBR b, P
chapt er onetygefigld t2ﬁedeilggngé@apaecﬂs’ typre Andrhegitance ditlds26cwill drscriberiee oledtlsr ee
Sthre mut o Fifich SEbNECUANE R Simis Y RVl Wared a3 FlESERRRTY 1 ©
Yécord for ti‘lﬁ&pnféntS@ﬁ&Ieenheﬁtancedblﬁzﬁun timienordrfer chaptsy ohe Btwill mbl@atejtﬁat:ltl
secti on one®aye Refabéole Bhe I Wirde 2Py, nfEia B8] BNG BERUAGAT Wl 00 o1
file 1615 Anthatthe infermation eordertt of dhdniteramedthid thet mamef fbbjoenﬂehs cfisedtiohsit es,
Al s oot ee (13, BRAORM) SAEARES of Belionfl ik ¥ AbolilEnibatfes |
of an abst riauftivigeeries effthe inferowmtion coatent ctfead:tdohuectdélie mdrdu‘gr chpptdiong st em of
Fig. 1. Th%ﬁe&ﬁ@ﬁ;o rfts W EohudeR 7ledO16% 10 RhlcRRofthirftne BontlRE iTRY trde0” eXanpl €

- the docunent
sections. The record defining section one of chapter one 11 will contain a pointer to only

20 one content file 16. An attribute field 27 defines and stores the object’s attributes,
defining its state.

The second element in the definition of the process is a definition of an abstract
model of the process. Fig. 4 shows an example of an abstract model of a process, as
tg - could be defined using the system of Fig. 1. The process features in the creation of a
25  document, for exampié the document 7 of Fig. 2.

An abstract process model, such as that of Fig. 4, consists 6f actions 28-32 and
states 33-36. An object type is associated with each action 28-32. When the action Is
performed on an object of this type, one or more of its attributes are changed. The
object thus moves from one state to another. The states 33-36 allow effective

30  monitoring of the process. By inspecting an object's state, it is possible to determine
whether certain actions have been performed on it.

The abstract: process model further comprises exactly one initial state 37 and a

_final state 38. There can be several final states in an abstract process model, but only
ong initial state, since object must be clearly defined at the start of the process.
, 35 ' In the preferred embodiment, there are two kinds of actions. One kind of action




An abstract process nodel, such as that of Fig. 4, coqglsgﬁtgmggrzgé‘stlons
28-32 and states 33-36. An obj ect type is associ at ed with each action
28-32. \Wen the action is perforned on an object of this type, one or nore
.of its attributes are changed. The object thus noves fromone state to
another. The states 33-36 allow effecti v® 30 nonitori ng of the process. By

I nspecting an ect’ It is _possible to determ ne, whether certain

actions hav@sﬁlg';é %@P?@H“’B'ﬁ@t{o“ of pee ayeere AtirbWes etibe oRisgben WiiEh ther

conpri ses eé&flﬁh ﬁﬁpe@ﬂ&ﬁnéd"ﬁlsﬂimﬁf@cﬁo@%o&ﬂé& ihe lﬁfbrﬁfﬂtloﬁbaﬁtént@anBB}éﬁﬁeran be
tates, in n abstract process nodel, but_ onl one initial

several fin
state, si ncégo‘gﬁ‘@%?dm§9 ihis encbare jesgat Wi a priting action 48 angkan ditingr ocess. 35
In the pref &b do.criegd abfins aatjg%mnﬁ %xédﬂ? oKé Bfé*aeﬁhﬁe&aaaeome wililgy detigl of

action 13 Se terrber 2006 6 results in fined nodification of one or

more at t i btk @8Ylisin apabisel iB @t 'drafl’ skie S8, @%@esém editing actiea 2PoPhe¥rseThi s ki nd

~of action n[ﬁéléef 4cEidnd P29 BAPraBit in%e‘%@@h)fﬂ&mﬁﬁr AR PosIMIE FodificBtionsioBthed, WO
actions of this kind are present, to wit a witing action 28 and an editing

action 29. %%'“&Wﬁ%c%ﬂerﬁg result in exactly one predefined state. The
writing action Thegther Ritid!of action r@ﬁll@lﬁa\ 6fd of'dhlﬁnbé%%éssﬂé ﬁﬂro&f[éé’ilon@ﬁa does the

“editing action 29. O course, these actions 28,29 can result in one of any

nunber of pEESr Pl AihUfesoian shiecken whish themctien isperfarraedrdisi piesuibefitease. The

ot her Ikjpnd ééﬁor%ciﬁe%'ﬂaté @ﬁbﬂ Bﬁeét'?:aﬁ'&ﬁar@e t@oﬁé‘%ﬁurﬁﬁeﬂﬁ%b@bl@ SN, frh:‘é@t I ons
to one or nore attributes of an obje on which the action is perforned.

As a resul texampleﬁegwchmﬂwaren@wc{eﬁen EugaﬂeTr@fpfawsgmm CQrapfiseiidnge to one

0f) a nunbereqéning astionl 30, %ﬁh%vegah%sjeeeﬁm{rﬁsw@& sia@fss%tal B8 46 38y ovi ded
ﬁg Fig. 4. The process nodel npri ses } .review ng action 30 whi ch

ves an off &3 f@:ﬁ@ﬁﬁ'-ﬂ h“éatecﬁf’aﬂﬁe n@ﬂ@!ﬁ@rﬂ@s cerapl&sesmf@cklgs agtiors3l, whigh t o

a' rej ect edvhandeb@h®bftet frdif thd™BeR! stEtértBQerrejééW St 36, dor RS eI nel sk iagn 31,
whi ch changes an object fromthe "beta state to a 'rejected-2' state 36,

or to flRe MPRENding QR whelher theinfrmation sentent oifeohisct @qnsamwwrﬁaTh%ﬁlScontent

of the obj egb a‘ﬁ%h@blg%cﬂ’drf 2, %h{cﬁfh@u%ﬁ?éssthe 8lafofh @;@tﬁéhﬁhé?r glbet@déz whi ch
changes the state of an object from rejected-2' state 36 to either

the 'beta' S@igflopitherthe H@ta stgte 8t etthe: re@p@sié stafe. {fifae analysis petiogSRihgs 32

has  det er gbRafinbd fat iHéQ)H{'EH BGh nééd bﬁu;’ﬁ%?@dﬁln? e tré]@éte&-q b baf035 Will Be
‘rejected-1" state 35 w | he out cone | ect_needs to be

'~ checked agH'IerP qome. ffilke abje%ttr@@és tosbe,gheckesbagafie “ﬁ) b?’ésﬂﬁfte 34 wilbets wor ds,
this kpmd pdsufQhoBRr WBkisatHil 185D SLRLON ARES dREreRORThIErOf PHHIEBStcomes,

with corresponding states.

Actions also have an associated object type.r For example, the writing action 28
could have the object type ‘section’ associated with it. The association of object types to
' R) . actions makes concurrency possible when the actions are performed on real objects.
\) 25  The writing action 28 could be performed on section one of chapter one 11 and on

section two of chapter one 12 at the same time, providing there aré sufficient resources.
Meanwhile, the editing action 29 could be performed on section three of chapter one 13.
If the type ‘chapter’ were associated with tne writing action 28, then this would not be
possible, since two action_s cannot be performed on the same object simultaneously. It
30 is not possible to perform the writing action 28 and the editing action 29 on chapter one
8 simultaneously, because this would lead to confiicts or different versions of the
information content.
7 Actions have roles associated with them. These represent the resources needed
o perform the action on an object. The systemaocdrding to the invention also makes
. 35 action-object combinations available to the actors. The roles associated with the actions




with corresponding states. Actions al so have an associigisgglefitir96de t yre. For
exanple, the witing action 28 could have the object type 'section'
associated with it. The association of object types to actions nakes
concurrency possible when the actions are perfornmed on real objects. 25 The
witing action 28 could be perforned on &ection one of chapter one 11 and
on section two of chapter one 12 at the sane tine, providing there are

suf fi ci ent aedwuneans thaivanahlgtil to dlo soteffeetivelyi ng action 29 coul d be perforned
on section threg.Qky ) ' ' LEfEnR ciated
with the witi ngeacat %%Qgggar?E%Hgﬁ?ss&{;\%&tﬁb ?‘%ﬁ’q’ﬁ%&ﬂ%@g"f"ﬁ%@ pgtlfnceat wo
acti ons carfioan gntugdebitol Abobisnt wik passivaiwedy) ot cossemiltiveactivns,whenlitis B0 i s not
possi bl e tqup L tul td iting action 29 on
chapter one gﬁé@é‘ﬁt% gﬁg%%gﬁ%@%géb&ghé;galﬁ% %ﬁ%&ﬂ@t%ad to conflicts or
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process i s ipeptimiserthe abstracimalet ofthe ptocesstis déscribbgl écmonei deftailiaa<okpendingn t wo

- consecygi v .ONs |t 1S i . Liate . defi ned by
“the vaﬁgesﬁgﬁﬁ%@ﬂa@? %gﬁ?ré:igdt@g Iaﬁ °BI"§§'e ﬁogg bg%eoﬁhe:%fphgﬁﬁt he ‘i nventi on,
the system i s dheaystemdefingstand storag thehabstradi stadetof the gelcess intaha@bgtramt ess, i n
rjler to i A r eLf ' rallel. To
this, i ﬁcggasrgﬁgﬁégjg &?Sﬁgsé%’ﬁgﬁg%ﬁ%fé%is}? Beé?e\‘i\%g%d? E@Sg 'ﬂi?r%a?%ﬂ&ge %? O Create
many parcemnpegesisecond4d 41 forieheh petivncEise reockd|4034] qoysises an adilbe net hod used

T n o o Sefilifordtisht 4715 HBRECRE hell U3 o6 BTBR Tela4 THE BT PR i BF) O
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action. Thebjeedypafiel42defresithe typs obwbjeat thab the abtibn can be asdociated! with. The
object t yppolet ﬁﬂj gﬁagﬁeﬁﬂ@g@”% ﬁﬂee&&oﬁﬁg?,g??f' e& n definition f ! eld 42 15

. defines the ac nhcontarn an | or the action, i.e. its
nanme, details bhe thisdeelement in the definition of the process comprises the actors. They are

20 the resources, human or otherwise, for carrying out actions on objects. In the system of
Fig. 1 the main actors are human, butin a different process, for example the assembly
of a product or a process in a computer system, the actors can be machine components
or methods in a computer program.

Actors are characterised by roles, which correspond to the roles that are

) 25  associated with actions in the abstract model of the process, described above. The
system only makes action-object combinations available to actors with the appropriate . |
role. ‘ | '

The (human) actors, who make use of the system of Fig.' 1, can for instance have
the roles ‘writer’, ‘analyst’, or “supervisor’. ‘Writer’' would then be the role associated with
. 30~ the writing action 28, ‘supervisor’ the role associated with the checking action 31.
Software methods can also be actors in the creation of a document 7, for example
- taking care of the lay~out' of pages. An actor ¢can have more than one roié,.and several
actors éan have the same role.
The ﬁjnctioning of the system will now be explained in more detail with reference
. 35 1o the flow chart depicted in Fig. 6. It contains some 6_f the more important phases that




it nodifies an object's attributes, and a pointer to sekkWeherbioeo! ved in
the action. The object type field 43 defines the type of object that the
action can be associated with. The role field 44 determ nes to whomthe
action can be assigned. The third elenent in the definition of the process
conprises the actors. They are 20 the r8sources, human or ot herw se, for
carrying out actions on objects. In the systemof Fig. | the main actors
are hunan, ogeur in thecuseidf thersyatempaasorsiing, toftloe invendiopl e t he assenbly of a
product or a p ' ter . chine
TRERRT S Al BTR T oaMORh S e deR BT hS pfeRlhs, Trfidle

conponents or rprogram erised by

_rol es, whi @headybeespapidined abtiee. Dolieg theba phases 45547 Shecsybtgtremquirastingugt | ons in

th bst . [ I k
acti on- ob; 43T BaSErh1iS WFUPBOTRR s BBl caS: SRR pPRE SIRRET e Mo e.
The ( hufirancomptiss 3 completenmidalefisitiveodefiniiien ©f ttecamtief stitictyre dof objemis. for | nst ance

have the r | t . anal yst' .. or '.supervi Lo M ' | d then be
the role ag gﬁ@iﬁoﬁgg@/\ﬁ’ R Str%%ugfe h\gﬁ%ﬁntqnﬁdnsggqqeooﬁ%@ Ob%%\y %’\% g%f}?{éHt he role
associ at ed welldrsutfice. It sdoiportant det abthe3gpesSoidt atiibetesbe defifedondih théiso be actors

pages. an RSPt BHECSH HRL et ol SnE TGS s Ul SolertPlonsl To "

t he: sane r olodel deffinitibn phaseoct ca baf contpdetsg.stem wi | | now be expl ained in nore

Some oft"t he &R Ik PR el ol R b ik dnglygriof °T S

use of thecemprisenaacptiont| absttast plocessmuedd bptimisdtion ghass #8.tIhthedngidrese sf 45- 47
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I s wor t syspean mll gogthowipgh tahdesfinitiveeolnjbgt elefinitkat phraseid®n phase 45 need not 5

conprise a conpl d definjtive definition of entire. ture of
obj bcts. A Rt FIeOes S el GAth< GeanioRfin B oblaB:E3kh BBdiati. "oF each
obj ect 1& ypehdss SfeThaenediem eompikes whdans dor dutornaticalipestalishing ladink béfweehe t ypes

actor det i iR ASIe0SAe-Hie h Wipher HRRISBGUENBURL YRR maBrs (Thn phase:

47 can be conpltet sydter Comyrisex jal thirdhdatabdsecnairstiben separatelyo thi define aod stone -

- system accgr gb&gﬁé &o&@s% mOYE Wik QRoated in this phase, by making copies of the records

- 40,41 in the abstract process model database 39 for each instance of an object of the
20 type defined in the object type field 43. Extra fields can be added to the records during
creation, for example for storing actors’ comments. Each record in the resultant
database stores the details of one object-action combination. The third database is thus
very similar to the abstract process model database 39 in that the records are structured

‘\g in the same way, but it is larger in size.
N 25 The object-centred approach at the basis of the system according to the invention

gives it certain advantages not shown in the prior art. Each object is separately linked to
an action, through its own copy of the records 40, 41 in the third database. When a
series of consecutive actions is ,déﬁned in the abstract process model for a certain
object type, independent series of action-object combinations will be made in the
30  system. Because these series are independent of one another, the objects on which the
actions operate can be in different states at any one time. This leads to a more efficient
- use of resources, especiélly if there are few actors with the appropriate rblé for one of
the actions. Bottlenecks during execution are prevented. _
In a preferred embodiment, the system also comprises means for optimising the
. 35  specific object process mode! created in the object-action assighment phase 50. These




~conprises an optional abstract process nodel optim satbegehsseodsd. |f the
i nstances of each object type have not all been defined in the object
definition phase 45, then the systemw ||l go through a definitive object -
definition phase 49. A specific process nodel can be created next in an
obj ect-action assignnent 15 phase 50. TBe system conprises neans for
automatically establishing a |ink between objects and actions, according
t o whet her MeRNsI9alscse & durtiisy astures pidbe methdd fofepdimisiag e moddioprthatds a third

dat abase, SRR ) %ﬁaﬂi : £l ! e | 1 c..orocess

nodel . It irug_sgreat e(tﬁeie ﬁﬁ? I'S %?ng%tgﬁyyrﬁii@%ge é%‘g'?%g ﬁc‘)l?é rte%@ﬁﬁde%%e%fgg 40, 41

in the abstqbiget pipcesmsdehisientintsackb enabld@sfroanyadidct-activhaoowirafiorstodej ect of

t he 20 typeex%@ﬁté&'%dr&l!eti Q?is%ysgiﬁfe type field 43. Extra fields can be added
ords

to the rec uri‘ng creatiton, for exanple for storing actors' conments.
Each redord i n Thesystesuhenmmovesiinted speifictabjext probesstmeaition phise 2, the last

obj ect -acti | Me[al¥ I ddat ' very. sim to the
abstract pr@?: Se’g @Tﬁn%'ﬁwh%a%%%—%%g a%a Ei%rtilg i?g‘t% %fﬁog’_i @%%@ﬁ% grearﬁgg%?\ﬁﬂ%%'%ioed in
the sanme wégtorpwith the appropmiatpnolel. Mhe system Zitet Bhaigmsbaatioh-objent combirgtionotch  at
the basis el .nvent i . giyes it. certain
advant ages %‘;]ctoo:r:?grrf(ﬁ)éﬁérﬁé;kéﬁfé%%ﬁ é;l?’t éf?éﬂlaﬁ'aog% cgcgqnélg@atiogs ﬁ8’5‘a"¥*&?’iﬁ'§y ??'?1 ked to
an action, et taeyecuteonevifhic agnecbéf thé eystern@ad havdvariblis featirbe withintie. -
dat abasg. ' cutd i i efi,n in th stract
pr oceedmdart piare EEhfth, Por SARRAE M b ibt e BT ToLAFY ol ph Rudie
act i on- obj @etioncehigsit cambimations it cormeivabldeAifurtian foabiie dlyat talows Betlomus esttmese
Seyies are i t . i ects..on which . _actions
%? el Rerae Bh fan e ARG Ebeivod B GRnB sBiool G nblSior ™ v e
‘eff i ci ent algepossiblecFrrusyste obfSpetealld gompriseteewarningandahanisot, tr slemviattbrst he
appropriate, - . 5 ! i I uring, execution are
prevent ed. f\OI %@gﬁﬁ{cg %?%g%%g%ﬁtﬁ{h? Pﬁ%ee @3&%@%%%&%@@6@8?1 %g@eﬁﬁ%ans for
opt i mi 8% ngmesbanian coyld @idm actarbjfent aptiarctssatersde hokirupethe eéntire promess.
obj ect-action | 9 ns make
use of furt her'Q?e:aﬂaetg(i%g@s’EJ iibﬁi@fsﬁgten&q;%%%ﬁﬁ? %@eﬁ@%gﬁ%ﬁﬁ)@ﬁ g\%‘aeﬁhat S
descri bed pigsemts new-astiortobjgctaepibinations; of hich e exeratiapipdsi ranbecoifiee
resul ting spegid i ' L. I,s, optim sed to enable as many
- obj ect - act ﬁon%([:%rtrgia%tgﬁ' gf\és%gglg&ﬁgxegﬁlgéd@i n parallel as is possible. 5
The syst em t heWhaowekingractiom-objpetaiofribinatiope availpble cthe systemdalaescatcplrisé 52,
the 1asf the roles of the actors. Only actors with the appropriate role are presented a list of
executable action-object combinations on the monitor 6 of their computer 2-4, for
example. When a software method is the appropriate actor, the action-object
combination can be executed automatically on the server 1 or one of the computers 2-4,
g - without human involvement. |
25 it is also possible to define additional rules for making action-object combinations |
available to actors. For example, a ruie can be defined to prevent the reviewing of
- chapter one 8 by the actors who wrote the sections 11-13 of that chapter.
The system only makes action-object combinations availabie, when the object
concered is in the appropriate state ieading to the task in the process model. The
30  object will only pass to the action if its attributes have the appropriate values. The
system also performs a check of the objects that directly descend from the object
concerned or fron_1 which it is directly descended. Two objects that lie on a direct line
from the object at the top of the hierarchical tree structure of constituent objects to an
object in the lowest layer of the hierarchy cannot simultaneously be involved in separate
35 actions. This is a consequence of the fact that the attributes of child and parent can




phase in Fig. 6, wherein executable action-object conmibBeaiitphs 28dc made
available to actors with the appropriate role. The systemfirst assigns
action-object conbinations to actors or presents actors with a list of
action-object conbinations fromwhich they can elect to execute one. This
“aspect of the system can have various fedPures within the 10 spirit of the
Il nvention. r exanp a feature that allows actors to lay a claimon
future actl thﬁfjcﬁeﬁhebeﬁfmiﬁﬂ%"%@ gtherwiseseis®.abl e. A further feature that

al lows actors t @sraplexample, Hiﬁ’ér‘éﬁ?adﬁ'bn?@ﬁ§e8Bntoﬂe%EﬁHb?éF oﬁgthrana orngsﬁgii_ﬁéfed or

~claimed action- Obj ect conbination Is aiso possi ystem
coul d conpr i°88 8ranBstheneriraeeshsinyitanecysiul mcaum:thessesobjeats &,ﬂ@éﬁtonadlred(

act i on- obj eghe 69FBIAL HOE B R0 g?éﬁ‘én BAL oyaﬁagfeg%ﬂe 5 ﬂﬁm@%b}éﬁ?n’ﬂadé of Fﬁ‘ | ar

15 mechanismcould alert actors If one action threatens to
entire pPoc@shis clegrifat Cbﬁléefmﬂecﬁwcamhemgywn@mlmfarwhﬁhmrey{emrwohronl805 and
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execution has now beconme possi to ac or assi
aut omat i cal PYe 1{en maki ng action-obj ect conbinations available, the system

takes account OfyhedQnidafr %%H@%xégultibﬁ Bf é'l? E&foﬁ—obgg b oﬁ el gstten\[eolocks

appropriate role are presente execut apl e ac I bn- 0
conbi nat i onBeRMEaRee ipi@sy orepasenitanghild Qb]ﬂtpi&tte'rremmdng tl‘@ractlelxahpbb When a

sof t war gy MeghainAtfonk i hn@oﬁﬂgrtﬁ&e' cﬁa}@cﬁ@ﬁérﬂ 'the ﬁé?fpr@géﬂtQ@fOQPé ?ﬁé conbi nat i on

can be executed auto on“the server conputers 2-4,
wi t hout human i Allentheadion hag been perforaied ongios ehjbdtevaluesd pttrisutesiatet | onal

f
S 0" Mg 26 Ayapbe i n6 3PBBAE e o SLAALL fok Boft AR,
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in the 1%pproprlate state ngtaﬁaﬂglto t

obj ect i | | besm Witleasthestate ﬁfecfmw gne Bfwﬂl also alnangneliutowt Hehapterromedpganopr i at e
val ues. Thepgy E&&r‘ibfﬂlléfevﬁﬁﬂ fska mgﬁﬁﬁé’&{e%es 86 pter gégogﬁiédy

descend from't ect er ne escended.
Two obj ect sW*i'h'étTth? a cbanea IEI |theeaitnbutase>f afl chifd an@ane)t@btect;tofan@biaapusof t he

hi erar chi Cadutérﬁﬁ’lﬁ:aﬁ} & aff Qﬂﬁlfgdté!d fa Ec?&f?q%t ﬁggth@%ttrﬂ% g? iheBhfid'©

-l owest layer of the fn erarc cannot Si nu I'n Separate
35 actlons anﬂmagent§bﬁct§¢$@1wge¢htﬂeamactnpn@effamectmammfher@mes of child

and pargnt feshghforrsiiteiBRR chaRRE thrbigh the hierarchical multi-layered tree structure,
It is also feasible to allow actors to add comments to the attributes of the object,
for example to draw the attention of other actors to an aspect. This would be especially
useful at the end of a reviewing action, if parts of the document 7 need to be rewritten.
) _ . In addition, the system could allow the existence of several versions of an object. it
\} 25 might be useful to keep cdpiee of older versions of the document 7, for instance. The
system can then comprise a mechanism for ensuring that no one inadvertently starts
work on an outdated version of an object. |
A further optional feature of the system can be a time-keeping system, to
_ aUtomatically record hew much time was taken to complete an action on an object. This
30  information could be used to distribute future similar action-object combinations more
eff} ciently, to assess the perfermance of the actors, or to gain an accurate idea of the
- cost of different actions. Other records of used resources, financial or othenmse couid
-also be kept by the system according to the invention.
The invention is not fimited to the above-described embodiments, which can be
35 .' varied in a number of ways within the scope of the claims. For example, the system




affect each other. Ambiguity m ght otherw se arise. Ag3;8BnEHERb&

different actions on section one of chapter one 11 and on chapter one 8
cannot be performed sinultaneously, because these objects 8,11 lie on a
direct line 53 fromthe docunent 7 to section one of chapter one 11 in the
obj ect nmodel of Fig. 52. It is clear th&t chapter one 8 cannot

neaningfull¥ %g throﬂ%g_the reviemﬁn% action 30, when the witing action
28 is si nul NgFrRBISegessarily akedpe shane! gmebuerkobepropuierssbut pewd insteagne 11.

When an act egnsidt af iy GHE6AHMPIREY, Bbssibly &S binBBdddR iGes &WPE;&@EE&%J,% syst em

bl ocks performance of actions on parent or child objects, removi ng the
act i on- obj egtdeqpf Qc,egﬁ*ypfhat 2G08. Fhired POY Abstractrracess) raedes can baslightly varisdor
presented t eb@phaek@aA ocoMshflitahbsysfict i on has been performed on the
object, values of attributes are changed, so that it will be in the
appropriate state for starting a next action. In addition, the system
automatically updates relevant attributes of parent and child objects and
changes their states. For exanple, when all the sections 11-13 of chapter
one 8 have 15 been witten, the state of chapter one 8 will also change to
"draft'. Chapter one 8 can then pass to the review ng action 30, if this
action 30 has the type 'chapter' associated wth it. Thus a change in the
attributes of all child and parent objects of an object is automatically
effected, when an attribute of the object affecting the attributes of the
child and parent objects is changed in an action perforned on that object.
There is a 20 propagation of attribute changes through the hierarchical

fruj ti-layered tree structure. It is also feasible to allow actors to add

Jcpmments to the attributes of the object, for exanple to draw the

ttention of other actors - to an aspect. This would be especially useful at
the end of a reviewing action, if parts of the docunent 7 need to be
rewitten. |In addition, the systemcould allow the existence of several
versions of an object. It 25 mght be useful to keep copies of ol der
versions of the docunent 7, for instance. The system-can then conprise a
mechani sm for ensuring that no one inadvertently starts work on an

out dated version of an object. A further optional feature of the system can
be a tine-keeping system to automatically record how nuch tine was taken

- to conplete an action on an object. This 30 information could be used to

distribute future sinmlar action-object conbinations nore efficiently, to
assess the performance of the actors, or to gain an accurate idea, of the
cost of different actions. Other records of used resources, financial or
ot herw se, could '

.
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al so be kept by the systemaccording to the inventiongs&bgehiresdd on i s not
limted to the above-described enbodi nents, which can be 35 varied in a
nunber of ways within the scope of the clains. For exanple, the system 13
Sept enber 2006 11 need not necessarily take the shape of a network of
conputers, but could instead consistizof only one conputer, possibly an
enbedded processor in a device. Also, the order of definition of actors,
obj ect and GlAMSact process nodel can be slightly varied or these phases
can occur sinultaneously. 13 Septenber 2006 12 CLAIMS 1. Systemfor
controlling and nonitoring a process perforned by one or nore actors

char act er i sed 1byBypigmefor cagrelieg and menifariog @guodess aedasmied by @naior more aerpl ex

obj ect, e.9. @nslaqEiRAby rdidk, wﬂe.%ﬂ] tﬁQBﬁ{cééé%@Qéso@iQ{e@%tﬁ’ac%n%#e())(r gpers, can

be di stingui shed, and Wwherein the system conprises nmeans for defining and
“storing a nodét9-gdogyeert.dnhish comstibient objrcim §.of drartess. ican he distinguished.isnd an
abstract nodelyhefeir the spstaih esdpristBerein  the process consists of actions;
means for creating actl onfogtﬁ%fect combi nations; _means for linking roles to

actions; means for eSFAH P9 Hinggmedd pidhe spRiex oRigtbi nation i s

ready to be execut eglear@ntbrrieafing bod siobkd BE aBtRELMAR of Rl prodtsebiRSdIn
conbi nations available to _actars he appropriate role, characterised

i th t
in that the conpl ex BP@&?sﬁC@"S'ﬁtﬁ(ﬁ’gﬁtQBS'i n a hierarchical multi-Ilayered
tree structure-of comsdrst foeoteatiiy agivs-objectrcombinatiorgar ent obj ects have

children in a | ower r . emaccording to claim1l1, wherein the
conpl ex object and i%ggngofﬁglfzr} {ngﬁl%s@oancﬁ%ngts have attributes, and the system

conpri ses ‘neans for maearsntor establlshing wdwethiengn attios-ohjettrcombiresiornds ready tatbel d and
parent objects of aneﬁggj.tg@émdv\hen an attribute of the object affecting the
and p

attributes of the chi arent objects is changed in an action
perfornmed on the objmeans for making executable action-object combinations available to

actors with the appropriate role, characterised in that the complex object is
modelled in a hierarchical multi-fayered tree structure of constituent objects,
in which parent objects have children in a lower layer.

2. System according to claim 1, wherein the complex object and its constituent
objects have atiributes, and the system comprises means for 'automatically changing
the attributes of all child and parent objects of an object, when an attribute of the
object affécting the attributes of the child and parent objects is changed in an action
performed on the object.

3. System according to claim 1 or 2, wherein the complex object and its constituent
objects have an object type, and the means for defining an abstract model of the

process comprise means for associating an object type with an action.

4. System according to claim 3, wherein the means for creating action-object
combinations automatically establish a link between the complex object, or one of its
constituent objects, and an action, according to the type of the object.

5. System according to ‘any one of the preceding claims, wherein the means for
establishing whether an action-object combination is ready to be executed, check




3. Systemaccording to claim1l or 2, wherein the conplig¥.abhfGbond its
constituent objects have an object type, and the nmeans for defining an
abstract nodel of the process conprise nmeans for associating an object
type with an-action. 4. Systemaccording to claim3, wherein the nmeans for
creating action-object conbinationsqjgutomatically establish a |ink between
the conpl ex object, or one of its constituent objects, and an action,
according to the type of the object. 5. System according to any one of the
precedi ng clains, wherein the neans for establishing whether an
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according to aamm:o‘sab&&nawsﬂﬁatrt&séér@fm tWherein the means for
establ i shing whether an action-object conbination is ready to be executed,

check whether the values for the attributes of the object are all
appropriate ta@. t$§&teﬁ€ﬁ¢cﬁl‘dmg 6. an@méemmqﬁwedingglatrﬂs aMeredmtheGhednbdorpr ecedi ng

cl ai ms, wherein CeSS rise nstha uIt i,h, a pre-defined
nodi fi cation 8Fta%!ﬁ§lngll~%ﬁ§}ﬁéan 3&[ CE ﬂ'é‘sJBf%'ctP S GrHeh © P‘?F action

i s perforned. V\&ethSymegaiues:iootlﬂlaugbmtes afithie oln]ectfafe alhapppspeiatedb thge adtion. s,
wherein the process conprises actions that result in one of a nunber of

- possible nodifications to one or nore attributes of the object on which
t he action i s7pa&ystmmrectording #r agr anarefthe pprcediag <laimgs, deherale theoprpeessi ng one

or more of thﬁorﬁBfg%gnaec@Oﬁs tf?afé ru%s&f)’ ?ht% r%%%ﬂﬁ‘ﬂ F&Sat?oﬂyoPBﬁe U hig

preceding clalfs progra capab runni hg oh a comnputer, so
t hat the corrpattmimteSrQﬁthﬂngacthmwhphd'gimm5peefpatﬂde of or adapted to
assum ng the role of the programmable processing device of claim9.

8. System according to any one of the preceding claims, wherein the process
comprises actions that result in one of a number of possible modifications to one
or more attributes of the object on which the action is performed.

9. Programmable processing device comprising one or more of the components
of a system according to any one of the preceding claims.

10. Computer program capable of running on a computer, so that the computer
running this program is capable of or adapted to assuming the role of the
programmable processing device of claim 9.




