;e3eu{fuxl:66TfKT3 *@00002* System for controlling and nonitoring a process
5 The invention relates to a systemfor controlling and nonitoring a
proecess perforned by one or nore actors characterised bynxmmlmmmmmmm]n t he
process is associated with a conplex object, e.g. a docu ]
constituent objects, e.g. chapters, can bg distinguished, and.paherein the
system conprises - neans for defining and storing a nodel of the conplex

object; 10 - nmeans for defining and storing an abstract
process, wherein the process consists of actions; - neangmmlmmwm’mm' ’m—e
action-object conbinations; - nmeans for |inking roles to act|

for establi gystin M}Q;tom,ro"ﬁ{ggﬁm“gnhggt roeedy nation is r ead 6 be
executed; 15°and - neans for making execut abl e acti on-obj ect corrbl nations
avail-able to actors with the appropriate role. Such a systemis known from
sarin elgal . AnpifiBRfh RAGI 102 GstiFiop BbAting AN rtBEnF R blRBag at i ve

wor K" SIGOS bulletin, 2 213, 213-224. This system supports 20 the
definiti on, Pesfermad QYrPnerﬁirWQf@raiC Cfbﬁﬁ%ﬁ@!’%@érhYd°|ﬁﬁd4/|qu%'atthQ)lPr°§¢SS Is

or gani sat | 0RalodHIAPREF §SomPits dofeck, . AERRLAENEH WcPBbRELLAT S8t et wor k
service. The known system can on rocess conpl ex obj ect py dividing it
into many sﬁﬁ?@teﬁbf%w%d'smﬁﬁ@@mwgﬂéﬁﬁW?ﬁé"@?'aﬁiﬁe&r| ty is left to the

user. Sarin. S'r\%ﬁﬂo?déﬁﬁlﬁ&ﬁﬁ&%ﬁﬁngaﬁ‘n&démhﬁéc&hbféﬁbbje@i0 as many smaller
obj ects as possible, to increase fi neness of ‘concurrency. This

woul d, ABwevemMmeanprssefiing and sierias an abstiasd medshaf thawprogess; whogsifl the REAses o
mai ntai n st at @ohdit@bNRdtions about nmany small objects. It is an object of the
invention to provide a system wherein conpl ex objects can be processed in
an effective #Hegnefariceeating aghgn-obied epanbinglions; t he system according to the

invention isg H@aﬁ@%r%klﬁ&%léé’tot&%né he 30 conplex object is nodelled in a
hierarchical multi-layered tree structure of constituent Q%%J ects, in which

parent obj ect snagas forestablishing whethen aegtionppiect corpbjgationds regdy Jo be exapated;
process qgodel gggconposed into actions, but the conplex object is also
deconposed in an intelligent way into constituent objects, which are

conbi ned wi thMeaes RFMAFY exPﬁB‘%Vs%&ﬂ@'&@é%‘rWﬁ"@“ﬁ Avail-ableiorackars Wit the or e
al l ows 35 act ipgppphstep@et s of the conpl ex object to be perforned

si mul t aneously 1 nstead of sequentially, leading to a nore efficient use
of avail abl e r eSYeh 8systemys {‘W'bf"émeﬁal"'é&t éhvbﬁdqr?%ﬁ msdet #nd syptamefdr accor di ng

to the 'nVe@hbﬂﬂtlngt&lﬁas&ﬂﬁ\}eﬂiéorﬂbl%bﬁﬁﬂle’hh92 g,gn,gtmty.gmt Tﬁins%téﬁI Suppsis
attributes, and the system conprises neans for automatically changing the

attribuBs dhe definition; executinn, panierindo B dynamye medifisaionaf organisationaln,
attribute Ofprécjégsé%bhﬁ&fs idbleffentditas dHEoibdtioribied heRfork Berviehi | d and par ent

obj ects is chan in an action performed on the object. Thus, a change in

the attributes 3‘hebww%%%aaewrpmqeéamcmp@éd@ by, di¥idBIglat0 BANG f

attribute clmagebjetta OHESIrg%h &wa&ra@@g@amamyl i$ ieftl to Ry Gér.iSRIB stipgertd Ur e,

for exanpl e when ac¢tions on al e constitue ects o
obj ect gvedﬁ%ﬂp ﬁ%P@@p'ei@bﬁg'"Wa%wg’iﬂr PB{‘jﬁﬁsﬁés""?ﬁE'e E’HB"’P%S%SQ gn

actions2to ey ffehess éffudpcarferizl THis a,onlaSIkowerVea iRPEEEES Burdéh bh ehedknowap! at es
can be used, creation of an active job re e ciatin proprl ate
bl cots it AVSEE: FOENRE fBe b BaI A AL REeHRAP AR AMEl POREE. bound i n

the job tenpl at gis dhebjest\st Hd iATertion to PrRVIde aSsystepiwhéreinedompldicobj@as Sarl I5¢
defi ni ng the(ﬁ;reocess 15 require IthtIe effort on the part of the user of

the system Pf 394 1a pn Efpctye AASMARY WaVhe i nvention, the conpl ex obj ect
and its constit pesdrdifgly itk SySteeacabrdiy to Giie inym;ona@amatra&erised in that the

30 complex object is modelled in a hierarchical multi-layered tree structure of constituent
objects, in which parent objects have children in a lower layer.

Thus, not only is the process model decomposed into actions, but the complex
object is also decomposed in an intelligent way into constituent objects, which are
combined with the actions. The system according to the invention therefore allows

35 actions on parts of the complex object to be performed simultaneously instead of



means for defining a process nodel conprise neans for associating an object
type with an action. Thus, thanks to this object-centred approach, a user
need only define the object 20 nodel and process nodel. The system w ||
automatically link the objects in the object nodel to the appropriate
tasks. Both object nodel and process nobdel can be used again, saving the
user tine and effort. The invention will now be explained in further detail

with refer e@@&uérﬂaﬁﬁ%aﬁfnb@&Q%’oré@ﬁﬂeﬂgéseoéf a‘OQIla“bhs r%§od:rbéb 1 schematically
shows an exanpl e a syStem according to the invention, as used to create

a document, e.gln f&emf%fe'iﬁ%‘i embedizent qfutfge system Aeserding 9 the investien. the @mple e of

a nodel of pREPsHGE HRBHEENt oio}é'btsme'aﬂnﬁdi@s %MartmyéfenF t&mprises hens Jor
schemati cal |y shows an exanpl e a database for defining and storing a

model 30 of atiematisalylchangipg atﬁnhutsﬁ obatheflir Asd pasnt phigcts pEar Abigele WheR ng t o
the invepti QR.attfibste oﬂtré%?éa%ﬁé‘cﬁhé ihe%iﬂbﬁte%f ?%fm& Qn@Faréﬁt Gpsg @ct  model

of a process, appropriate for use Wt Fig. 2 in the
syst em of F|cbangpd iRy actipnspantoraed e@thqnbﬁ%v@ua,rﬁ @b@mﬁu@th@faﬁabwaﬁ abenee

conpri sed | bFBts tEEWIeQdist%Ea 6r9§adaﬂ¥ﬁ'8 tﬁl&utef&fang L@ﬂtﬁé‘d storing an
abstract node oces emat 1 ca an exanpl e of
a flow char hler%fébléiﬂﬂwlgr@yeﬁﬁmttﬁ9§tfpﬁt§§%§0r axaMple whes @}dglﬂs‘eﬂﬁ akthercansiuend t he
invention cg eQQ Jfgrch%Bsrté:é ctinaw?&@é‘é%dnﬁﬁété&’ shows an enbodi ment of a
system accor to t I nve t| on, as used to control and nonitor the
creatiodfof a d%bﬁl“?ﬁ?wn SY%ﬁﬁmeﬁ theisgr RASIINRChenRigIobects, t!‘lb'ﬁ}?fqaélég aa
server 1_angaddih 8 eréceSR HibsorPtetpldtbd Gl Y GsdantrBafaTETem i jobe

network 5. Each _conputer 2- onpri ses moni t or ther
conponent s, assaiatiag appleptiaie sbiectswiththe jobr whete ebiestnanmgs have begn definad itk 5
m ght be a lhGNooRdGPHRGI tetngdiater anet, or the Internet. It is not essential
to the invention that there be three conputers 2-4 or that it conprise a
server 1. Procedbedventiarmuroydes, @ pysters wietein thegaeans fer dafinthgithe prosess or nor e
of the qeﬁplﬂécﬁﬁn’é hﬁredeffoﬁfb‘ﬁ tH Bhr o R E L ST Bid éV%tén$ m&%y@@% Ritofdidg ®hén

exanpl e. Nevertheless, the configuration wth n*ﬁut ers 2-4 connect ed to a
$

server 1t hwegvprath?eeqm% spjers@gd jis émsétélegb%?% avp/hekigddyps angthe
preferred emods @defifthg bHPoct¥s hidakl doM 8 RidaRs f&%&@diéﬂn?%ntdb dcgpeRiitRCt )

and the process is stored in databases in 15 the server or mat i on
about the p@B@HYL of the process can then be accessed at all tines usi ng

one of the conpyhgs, $hatie to ihE)s éﬂ’kﬁzt-l%éﬁ’c?é?ﬁa%dr&chh@ u%ﬁ%ﬂ%ﬂlycﬁeﬂﬁé‘tr@ Gt oni C

docunent one copy, accessible by each conputer user, can ke in the
server 20 aAmadefid pracessuerderdie swtewl@y@m‘rcﬁwwnﬁs@ms (756 pBBFnol ogy

to provi de tRieHRIRES afiropritie Fd%RPLBo@I’G 8bjéctmddel BndproBEss heddIlan ¥ ekeédn Tasks
or information can_be 20 sent to themby e-nmail, or they can retrieve the

i nf or mat i on agaBysaygdhe yserdime MARMOE: . I n anot her enbodi nent of the system

several other coRpiHvEAtidN VAl haWbediBlaingt fUfutheEddtal With Rferebicd Bthe bitadhed
useful to mtqy%rate word processors if the process nonitored by the system

is the creafrangsrofbich ect ronic docunent, for exanple. The users of the

conput ep§ 2. easéhema%néalwo% aRx8mplRest 'afdyﬁtehﬂédéﬁrdlﬁy follGe BPeftionahd Qsedof
t he docunent, accordi ng heij r(ﬁgrtl cular skills and resources. For

exanpl e, the usengaFWequPF‘@f‘t eShpRIEucOmaNAlt be a manager, overseeing

the whol e pFREessecheMiticalShodk ahlRamprRUTd rﬁédé%i@bro@u&'rﬂé’ﬁuab‘foraasb%h@ cal
witer, whereas the user of the third conputer 4 mght be a devel opnent

engi neer, respon8Y3HM of BI8- 1he
Fig. 3 schematically shows an example of a database for defining and storing a model

30 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 model of Fig. 2 in the system of Fig. 1,
Fig. 5 schematically shows an example of a database, comprised in an embodiment of
35 the invention, for defining and storing an abstract model of the process.



devel opment of the product described in the docunent. 30 Each of these
actors is involved at different stages in the process. In a typical |arge
organi sation they will not be in daily contact with each other, so it is
i mportant that a systeml.i ke that of the invention controls and nonitors
t he progress of the process and the resu%ts of the activities of the
actors. The process needs to be defined, “before the system can be used to
control and-.35.monitor i.t. The manager pf.the ocess.coul.d for exanple,
enter the daPiti T Bnal shows 3t rajle of s fiow Soath ESGRING VRIS BRRE 111 st
conputer 2. A dekhich theaystem accprdieatesheibng@itioaean gbtieeugrai n el enents: a
nodel of the obj.ect invol.v Ln the process n_abstract .nodel of the
brocess, and ¢ HESaLro RGN bRy AR BEBAGTRY oL VAL SUBT i the fryehtsh,
schenat i cal as/usshidosortroiade monftorahe crzation ofsdemimeng Soraaxampgppedodt an 5
obj ect r’g)del for I n the IS a co site

se system,of Fig. 1. The nmanual .
ob) ect, s mngHl L Fapiiep BaeRieh B BreSiimpligrs 42, AR RehBulafigRe. .
secti ons anifiraygpanditwek.5. Ebheh caordmitercd-4 ichmpridasummoniedriéearidthé bsuat otiposi t e
nature of the object by nodelling it in hi erar.chi cal _nul ti -1 ayer tree
Crructure, | THMRRTeER. siEhae KopRAR monsd sibris R, SE FAY betyBLFight b &
| ower | ayera rI;.A!MSI, é\t:ombmy@iptri@fﬁetldir:ethitntemétult63 nct esseftialtothy inVenrt]ﬁhithht there g
represents ¢t entire manual .. T ocument 7 copgprises t chapters 8,9 an
an appendi x3 BTECHRIRULSTS dHEokNA eSS 4 367t 1o BracPERes o fit Seivel Ll
chapt er 10 wob&carfapoutomson2ne nse iof the cbpufers 2-auTsewhale iconfigupdtive i< proidedi al
woul d have a n@ch nore cpnpl ex structure, with nore chapters and sections
and maybe SRS EEANSEMP Ut thi s exanple suffices to illustrate the 15
principles of tMNeverthegless,itecorfigaiation with eompiters -4 Codrecterl tora sepgrance of an
obj ect type, A type. defines a structur 0 n to all_objects tha e
st ances: ohddehiE e Sies Brcids Sevetar acvatiRuRs, B prarelBl bdetBbethE ¢ ne
t ype ' chapt system, Tiifesmdtion eetthidingdothekobjett(spanditherprdusse & stordd in databvases et of
possi bl & st

tes they can be in. e of th urpaoses of, assi gni n type 20
o hoh o, BeEener TYnfaifatit dtbut bl Gridrats 74P RRSE etindlbie Ackasted et allr, &
al I chapt ertimé&s Gsing enepbdfithe doraputarsl 24 df theqirasess iscthe ofeatitreoftarcelestrunic/, but
above that @f the,sections 111« not her put pose of Aassi gni atvpe is to
mke it oasteHmet RE spd) eisssible. b €achLopfiti UBfr, Bon B farl AR sBrdel 1o
anot her i nst anck prdferrdtberhlyqimentivi tHecsystem faked e of webatptherologydd pravidebe
omati cal ive all, the utes.conmon o, the

. o ] | .
ot st 1y ostE med bR b 4 BT pBsRla b BT Bl Taoke R TuaRRY cihe
val ues za)dss;egntt to thetfby éemall, qrfthéylhrancrbj_riecé the/infbimdtion tioey rra:cdrus&tgtar brb}avsws
t W I n L.on Il n cas n [ ex e,

o mat ton conpahpfefemBhiiRPl i sleferi ke ool BiANerl HharBiRTe © || |\ o
t he docunenintegrated into the systeme Itds gsefdlite ategratéiword pfoscessars ibthequotesat of one

£ oth o ) ‘ : : .
O e, Secthiffdd o} heGIRH BT bSHor Y iddShi b e FEedber ™ o7
this way, the athewsersefithecemputetsiZ:4 each play onépomgre spesific rdesiipdbher 2- 4,

a1 butths ERoREorARUQUenf spBRgR LR o B bR B a0 R B CSS, o oo

an obj ect cexamplé,dhe usesohthedirstecompater 2anightdiecamanager dverseeingdbg eholei s

currently bej 3 L ta] LRI : : k on it

has yet o BEOEeaTvElEe BT ibectif bty 3 rfort bP s pSicabbnteh efastl {

process, i nusshiotthetthisd cimmder 4 mighhbe b vedeloproentengimper responsible for the
development 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 the process and
the results of the activities of the actors.
The process needs to be defined, before the system can be used to control and
35 monitor it. The manager of the process could, for example, enter the definition of the



i ndi cating whether the illustrations have been included in the chapter,
whet her it has been checked for errors, etc. The system according to the

i nvention uses a database to define and store the nodel of the docunent 7.
Fig. 3 shows an object nodel database 15. Content files 16 21 are used to
store the information content of the docuprent 7. The object nodel database
15 contains records 22-23, one for each object in the nodel of the docunent

Ly oo S RS Dol e A M R SO bbbl G

t he obj ect. thveetnain elemehts: aimddebef tbe bhjpet ifvobled iR the mredasa; argabdtractobpdsd of s

type. An in ' e [l ] SCII ' s relation to other
obj ect s andq@%h%?lg%ea{'énggacfog?md%&%&ﬁn%’rgﬁ‘gr&e@ﬁ’aeﬁ?|ét;s%t es. For exanple, the
contents of t he FigiReschématically skdws 2 6rodel df laeprodiuwd mantialr acérapxamplentar8 wi | |

the o |8 of ookl e s RertSira  Ang el 8k dcBipddtetist Bt chapt er

one 8 is theoasigs@fanambér offuthermbjeets; suahf assehaptens) secivnstaod apperadices: The |t

is a real ady f the pnyeption that it i of,.necessary to.store

il £ pl e copi el e fanbdrel el sl Bihahenatie' d tr Skt BRFIead Rits, o o
chapt er one hieraichicalaoulti-dayerguores strusture, i whichpardnit bbjectstn &rie layér hdve child ai n
the contents, of, t.h r sections. The record defining section one of
chapt er one ° f%ﬁ'i‘?"%‘g‘?{ﬁgxeﬁ- a pointer to only 20 one content fife 16. An
attributie fiel d A2thedep iofithe strodtust is rredoctimentoh[Thist repreaents itheuerdise maebalnThey i ts

of “an’ abst r AP CTeRs R Hibeleds b djuh dpehil 18" G ot Fodtpregly | o0

nodel of a phreessstionad1ci@uvtieteas dedpterddiotscamtprishe oy secation dé. Gf cpurse, aThe

process feat | h l.on_of a 0oC f X h ocunent
o R g, o reBERoc s hafed PRl e B Molei K iRl HJFOR haBef sy o o
actions 28- 2hdasctions @hd sndyBe 36b-séctionb, kit this gysmple safficesciodiustiateithdn each
action -32.. \Nhen . I is perfornmed on an object of this type, one
or rmreagf P{'E%‘?ﬁ?f@%ﬂ@%‘ﬁ&ﬂ changed. The object thus noves fromone state
to anot her. The EathbtihedBjcets A4 mvanch$tante efean3ibjevbyipe oA typg definéh@ pr ocess.
By inspecti ohj ' t Wi, 1S We] t ' r

cort ai b act (ARt af icire bl 4R iRERAR oPusELPE i Sha TRl ] ters
further com®9 sresnstanneslof thertgpe chapter’. ThephevethemathekifdsmflatiibutesadBa Ther e

b . 4 )
Pt 8l ot aclmmid 8t ofpGt B el el tah (. SHPHTRS plRBHEes or itbigRb ¥ R

pr ocess 2035 t¢ patthabjgnt ésf tordefine isrberiiamneinthe etijest encsieb Fonexanipiel allchaptetsi §9s .

one Kind of , . . e : :

attributes &1 PRERED 8 IVEEHRGN e of n BEGLACA plIPeolb i cPheTecl i3 1" ©
acti on nodi fidednather punpaserdassigniog atypetis &f make i lepsien to creatd-negw objectswd

actions of ' ' { ' i ' diting
action 29. Ef'ﬂ@%”%%? |wc?))‘r:1"s?,j @%@g&r%ngyﬁrms&]a@g‘gf:tr&ﬁ%ﬂ%ﬁ%@@g [ %@Q%?@? 'g. The
writing actineadstod® wristan, it wil autematisiajlyraceive aif thejatifibutesopteorde thexexistings t he

edi 1119 28Ct Al 8 STayBiiofie aliEiREs A0 Hifdfrt YalGedid it 1 one of any

nunber Of possi I ons o _ ject’s in mation content. The
ot her kind of a&arhaftheshlects 7-td bascertaimatiriputasrasgeciated with litaandoaptionalyt irons

to one or m&?ﬁee 8td %Pt‘:ﬁl‘?&e%m%{éhe 'Srﬁfé%igﬁg?r‘(fgﬁtﬁhé forfafiorPdoritént RFAA OF med.  As

a result of se actions, i ~an obj ect _can change to one of a
nunber of pabstrast ebjectalikesthe Tnewraens(awjlll hesquite sngi@aatcirhwéormaaorpmuern@ﬁ in
Fig. 4. The I (_:fg’ra;' § andng. act [ an
obj ect fromop %gﬁﬁ%?gﬁ% 'e’s1t1a e é‘éﬁ E%s gexi giﬁ gwétglgtﬁ% Tg%?nfgr?nattfgﬂgﬁﬁtre g}) %/ag]tsed- 1
state 380 The staveckin the sysiem, fooaxample in the shvek il n this waythg actorddartacckssnges
an object f 4 ' L, el -2 : o the final
state 38, 12%%"(@%& Ffﬁgﬁ%}\nth\%g{:rﬁg{:@{ %g ' ?’ﬁ?’gﬁﬁzg‘ F%‘r’\ toé@ﬁ{j@ntﬁég}f&{nhég%bj ect
cont ai ns er comntent dihiog ¢he proa¢sso an anal ysi s action 32, which changes the

t at f bj : TN 1<) -2 t ¢ L s heta’
State a4 or e e 2AAfRs Minef BB AR qoflcl irdites Coffhhd e S1E of A 2

object could for instance be used to indicate whether an object is currently being

35 processed, whether it is finished, or whether work on it has yet to be started. Other



determned that the object is in need of further editing, the 'rejected-1'
state 35 will be the outcone. If the object needs to be checked again, the
"beta' state 34 will be the 20 result. In other words, this kind of action
has a di screte nunber of .possible outconmes, with correspondi ng states.
Actions al so have an associ ated object type. For exanple, the witing
action 28 could have the object type “section' associated with it. The
associ ati on @f. L eat . i . : i i bl t he
acti one. ar o “opidh BAtpebX B ach he PRReGERIER AR RinfIR, Br ExlifGS,
per f or med ornindicating ahethee thefillustrafiorerhaya dedd inchded i the chaptar, wiethef it bbsipt er
one 12 at t Loe, tding there are sufficient resources.

Meanwhi | e, %Sﬁgﬁ?ﬁk%ﬁg&aeéﬁ%\#‘“zg coul d be performed on section three of
chapt er one 13. The systemiaogserdingtatheeinventionsises s daiabassitodefine aha storé theng
action 28, t ' . b ] | Cld be
performed on ébgg%g 0 j%g?p Is:%gnﬁFﬁﬁ%éﬁéﬁ?f’%g&%&t’%aﬁﬁ?@Z‘tse?‘gﬂ'ggbg

per f or m t he 2Ardre usey wctorethedfaimdtiorheontetit of tg docuiment 29 hewbjektypbdel one 8

of e 1 nf ot AbAB S uRtane rooelf 220 AP0 estBblectng ofe{ e MeuhEhi, 022

represent tlve resources needed to performthe action on an object. The

Syai abie to t i ok ErioRE AR o f 27 defi e HalitarRtiss bR o SEEDORE R 01
nmeans t_hat dimede! fieldst24:27 idcansidzemifiéra‘:cald 24 |upiquehie thet ahijexs. ABBIBG ﬁeld_rwillbbe ased as
chgcprI nt St eoﬁel%gf,%ehﬁﬁ e ié&’s't)ﬁ{ep ﬁhfirﬂ{e'?i?a%cg ﬂefar%%ﬁ #ggcriggltﬁ Ct{;]b'eé%‘g
object w Il ‘pass bet'ween 2o ToRsENRS Ve actrons, wen 1t 1s PR RE
app][ opri gt e refatioreto disercddfectseahdoontpise valesites updatingss_hatedratﬂib?tes..FcE ek?mal_e, .
erred e i , " e . .Si
Phe. abst ractieaiets oPie iHetdhee fbi in WiEretord'vErkiapref 8RE R flical'inglie! "9
acti ons t hatis thegapant bbsentidns oneptarthielecl1-13T thatli ig the<child of the docunerd 3, amdk

he pr ocBas 'HAT A BdTcorehe S e e R ARy ofife oiiir H BRARET '

nodel of thenprtotess11-43deisa iebkeativiantage oéthganention thahit soqb eeckssgryto store

application, " h [JHATe t f '

appl i cant. ﬂ‘é'a@%g{’)@?é §{etP‘|g Elng@'{aaﬂn §€%t§@sdf§%!éh %é#ﬁrt@%’\‘eﬁgﬁi&h@}aﬁ en|%r8 ocess

i n an abst r adll contaio peinters thetordierit filea sI6-210 whishlvenigin thelcbytentsf dedhteed i n Fi g.

5. The data ] . c .o o)

20, 21 conpr iegford TREROIFETGIBEAh it dttnafer GRFTY AicbRin JPFEFERYAY |

a rol e f20el dnégontehtfiled6i Amattifutenfield 8 defirdscandiBtdres thef dbjeet's atidbuies,i on. |t

can cont ai ”d%ﬂnfh ﬁQEfaié er for the action, i.e. its nane, details on how it

nodi fies an objett’ s attributes, and a pointer to software involved in the

action. The obj dbe seqensl ¢lersbnt in theddsfinitien of the progess isf a defjréion of Aatabstrast act i on

can be assogy i ol i ] cLion can

be assi gned%%ggfttﬁﬁ)gb cg%%?r:ééi? S?‘r?wfs%g%&(éﬁpﬁﬁf%@nrgbgﬁé%tmbdgp@?eﬁsﬂsae_%% Eéri ses

t he actors. cPHidybezlefinedusing thecsystencefsig.HuuThe poacess featurgssia, the oreatien efyd ng out
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er et

in a di ent protess, for exanp e assenbly of a product or a process
in a conputer systabsiractiprocess orasiet suchhas ihatefifig 4 cafriste af actions A&BReAd in a
conputer pr ARt : i oa Wi to
Che rol es t Raosys 38 A Bty I eBriited ity Bt AL 20 e e e e
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avail abl e t it e pilub rbMorRRRMERS bifitfer! Phe stafBLIWARM oSy S, who make
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' anal yst30, dnonitgripg:efithe grocess. \Ryiinspectingan abjecisstate, it isdopeible tadetgamiaged wi t h
30 the writi i - j ; e associated with the

checki ng actv?%% %bﬁ%g%?hﬂﬁéﬁgg?ﬁ%@gérgghﬁg@gﬂ be actors in the creation of
a docunent 7, f dheahsingateracass mgdelfuhasicompesesgxactiy ors infiatatate 3and& or can
have more t *ﬁﬁ?l é?ﬂ@ 380t frere @A P? SYUGrA firAP&8fes irF 3 abdiddet éﬂ%@e dl Buf onifhe
functioning of the systemw now be explained In nore detail Wth

ref erence 3®nednitisi state, since lohject tush et cleprlyrdefined atghe startcaf theapracessone of t he

more imgrtant phalesedhal embodiment, there are two kinds of actions. One kind of action



occur in the use of the systemaccording to the invention. The first three
phases 45-47 conprise the definition of the process. They have al ready been
expl ai ned above. During these phases 45-47, the systemrequires input from
the user. It is worth pointing out that the object definition phase 45 need
not 5 conprise a conplete and definitiveglefinition of the entire structure
of objects. A definition of the type structure, wherein one instance of
each obj ect | 1S the
Cypos and altirpnSaeRiRe ity ﬁw’{?eﬁ"°g§%$t%%1*’f§a'mt aht 8plectorlm@ ing,

that an act ecthme$ perfarmed. s kied sbaction ragdifissdhe infarmation eertentwden okiett: h’Itlon
Dhase T cCapihs GRTEIH il RnAare BRESH By & WRGAY SLRH AR Of the
system accor ing to t i nvent i on rises an optional abstract process
nodel opti rrastmnuz%Tbemectmas 28, 29resenltnm@tae;ﬂxceee pﬂedem stafpethe wifting aetior not
all beengde jilest L wll go
t hr ough a dg??%?jtltlé\{/he&g ;:f"?g %‘g%t[a:?%%ﬁ aseglzrge %gﬁp??geopf%‘%g%? nodel
can be cr eathegeqetiansi28, 29 capipeultin goe pbmawfgﬁmén@ssﬂae pledificatems ofthe syst em
conpri ses BBRaY |ﬂ1rorrﬁé't\a§|r%h{e%?l |y establishing a |ink between objects and
actions, according t er the associ ated object types match. The system
conpri ses a t hi fae gthealing of agtion resuisin enspefreanusnier of possile medifipations e e t he
Spect {1 Bt 84Sl oules ot SR FHuNEn HY SuBRRIErhHe T 2 408 s

i nst ancao of aatiorebtjhe@tat@of arhebjea cay plearmsfto aae of & numberxdfjpossiblestates. iTerag 43.
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acti on-obj eg%€%%6 [ nall:all' %%Sbe\'}‘“a %Fa’t%%h r B9 made | Eéct%]dl{)%baté qgﬁgaﬂggegggﬁs@ ﬁese
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optimsing th speci gl C object process nodel created in the
obj ect - acti on aé@q@ﬁmhqyﬁagésw'at%e@ect tyme. fropeampie.dhe wating agtion2§er

c h ty ia i h ociatj (o)
features of c441@naRs theSb eef P sk BlicH aasoe 8 it a@vr Rk éadaeo% bjeBBpddtot e

co- pendi ng application e sane apg@: cant. The resulting speci |c obj ect
process nodaftioang makes ﬁ?%‘éﬂef"é\/ rossible:when theagtions %Fétpeﬁeﬁ“?wfb@ﬁtﬁm%ﬁﬁ ons to

be execgs edThd whtkigihétdh 28%olRi HeQsetoRth€d or? sdéidn DNE b BhdpiEbreOMEddidh O @
specific obj ect process execution phase 52, the |ast phase in Fig. 6,

wher ei n ex eéﬁﬁt'QBF‘@ atghapter 9pp déat tf'GrPémﬁ‘étm% meoviing theerarseafficient ESpwoest or s

with the apRRARRAIRS tedlitho dHish 29 E5@ELE PEROMARSITNIIAN a8l oRiHaBRY one 13.
conbi nations to act ors or pr esents actors with a list of action- Obj ect

conbi nat i onH the RS \haeter weks assesiatadith the waiking aetionfk thenrihis woslkkrat bt he
system can P@ééﬂ)lé’ &fric8 o fa@lﬁinﬁrcﬁﬁné‘t"bbrﬁeﬁo%% éi@th%@af'rletolﬁ’éct %fﬂﬁllthﬁé!(ﬁl%w qn. For

exarrple eature that allows actors to lay a claimon future
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possi ble, to actors, or assigns themautomatically. Wen making

action-obj ect conbinations avail able, the systemtakes account of 20 the
roles of-the actors. Only actors with the appropriate role are presented a
| i st of executable action-object conbinations on the nonitor 6 of their
conputer 2-4, for exanple. Wen a software nethod is the appropriate actor,
the action-object conbination can be executed autonatically on the server 1
or one of t - ' invol venent. 25 It is also

possi bl e toQ%etﬁEQ%géggﬁtt %%aﬁlbalﬁ Wrt‘%&ée)gé ?@érrgﬁgrgé%i ng acti on-obj ect conbi nations
avai | abl e t o acTle stateE33-I6xcamilecysed as wheckpaimts) éorcvdven tiedprioocessrie periermtede
review ng o . ] i .- 13 of
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ot herw $@ aapplieatiohs "Methed forreatingl ah optirealtwakfiawd by tlensawex apmicane of chapt er
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of chapter one ggﬁglvg%%ﬁ%@geﬁ%%}ep'ﬁgéﬂ &?ﬁéerp'lso?' Ste o r%%%g{e}ﬁc ‘%ﬁgﬁi??v%? 71 al so
change 20 ° theabsourcashhpman obothedvisen fortdaaying avtadtions he objeots ainitheysystem ofi 30,
if this actgan ﬁtrbg ' =] j 1 1 hange
in the att rr U'g g%'g?ﬁa %hl H ﬁ%%gﬁggﬁgnqlﬁ%%ﬁgé sgg’ffwa%]ﬁgﬁ' %tg;gmlégerﬁbﬁ

aut omat i cal pfa pfoducitos @, progesa iraa camputebsistennfthe hetorsijapde raschingt ¢omponiets
attributes [ ,ﬁﬂgii objects is changed in an action

per f or med ogirph{gtgd%ﬁiéeg‘f. ﬁ@rﬁé&imsn'a 20 propagation of attribute changes

t hr ough t he hi eActorsrare ghananterised by rotasdwhich sortespood te the roles that ateso f easi bl e

to all oy ac : ’ f Lol f j : r
exanpl eﬁ\éf 0 é%g’\?v'a% e‘ﬁ'gf?éeifral[ |_onh(§5_1‘a B%{%%&og%lt%?@éﬁé%%, gés%gg%b%‘s-r%ul d be
especi al | y systdmloniytmakies agtieh-olject combinaiipnapvaiableto acters yithitee appropriate
docunent 7 d to be rewitten. in addition, the systemcould allow the
exi stence of several versions of an object. It 25 might be useful to keep
copi es of ol der Thethsimany aetprs; who nakensa of the system of&iighcean fopinstanse bave:an

t hen conpri [P r [PyqTet , j b S
work on an gﬁt g_te %r%@é’%?b?'eaa ggftgé:\&ﬁtk.r 9&?9;}@?"' gﬁgﬁgﬁrgﬁ%gﬁ?ﬁggﬁ%f t he
syst em 3&an the writing@stidre2hi'supenisor'dhe raleasaecigtast withdthe gheckingrattinddtmuch ti me
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Gaed to di seePEBaRfiodtaiodth SHlodth 8 piton Il Jopnert7; Ktk
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Wi t hin e scope For exanp stem



need not necessarily take the shape of a network of conmputers, but could

I nstead consi st of only one conputer, possibly an enbedded processor in a
device. Also, the order of definition of actors, object and abstract
process nodel can be.slightly varied or these phases can occur

si mul t aneousl y. 12 CLAIM5 1. Systemforg controlling and nonitoring a
process perfornmed by one or nore actors c&naracteri sed by roles, wherein the
process is of ' mgﬁ . ohi . 7)Y, e.g. a docunent, in

whi ch const ??ﬁgmﬁégﬁgﬁ{gg nge't%. chﬁgr@g?ﬁ%gﬁer&@di stingui shed, and wherein
t he syst em conpiThsfirst thresphase$ 4547 tompfise thealefinitiony otthe prcess. ihenhavedel of

t he conpl ex | A - efd pj I 00:

abst ract. modbradiibee xpaned 580, bl Hitbe pREcsioLY. e SREnTIShIrEEBE.
(28-32); 10fromrtbeanser( it ishyorttopointingaiut thgt thetabjact définition phasbéhaeédnst; - neans
(1-4) for |i.nkij.rg l: 2 30) oo - abl i shi ng
whet her Ez’in E@’?F@%%ﬁ‘}'ﬁ@? {egaé‘?wﬁelrf@p ?eo(?]gfﬁ"st%r%gig‘ye %@?Eg%tr eg(ué(g%ﬂélgédgnﬁd - neans
(2- 4, 6) f or definionpfdhrectype atrlicturacwherginadrjedostanaendiieach ohjact typeds [dafined, t o
actors 15 w the. ' I | i ; npl ex
object (7) %Ulrcgos}(;@c?glgfsﬁﬁbgﬁirﬁgﬁagra @ ﬁr}eggﬁésarrﬁ(ﬁdﬁ?ggg rbgéfe F '?éede&'@ftrh%@t ure of
const i t uent apprioprate valBed, 4) prdenthahaw betpadefinmitioophesas 46 hied/ en abstfadt pnocéss a

| ower | ayer St o (] Ln 9, wherein the conpl ex object (7)
and its con&@?b@ﬁ'ﬁﬁ'ggbgﬁj e{f@‘%ﬁ%ﬁ'ﬁ%@% attributes, and the system
cg_rr})(r:I [ Se% neansAg exglaingd, thgpr@eﬁeﬂmﬂbmﬁh@r}t of Hreersysteq adw{dimg toitheitrwentmin al |
chi and p . ecl. 1 , r .

obj ect aff egérlﬁ%set%hyg o&%n? rr‘é't?t?%@%“ EOCE %eﬁgﬂ%%htlg%ﬁ%a & 4t(§bj‘f§!([§'§8t?ggetf2§ S
clha_ngecli i n aachacttjed tynechave notall entdetinedindbe objast c&finiﬁyspmﬁ\_mmemtgg to
claim1l or A (o ; (1 constituent objects
(8-14) haveggs%&ﬁ@fﬂ&@thﬁ-%g,&g@#@ﬁlpﬁggﬂrergt‘;énesﬂfn?%rr\%ﬂgsfél JF\gl's'ng an abstract nodel of
t he process conprspecfinpranessiroedelcanbe staatay raxt greakjed-pptionassignmentict i on

28-32) 4+ 30 ' ' , ' ti
et on. 35 oBleseE TRELAEH Bscribal £ duobBftal etaBRuFRA e Kiigr ™ ' "0
conpl ex obj ebkjects And actionsnacasfding to whetkserithe asaociatgdeatject ypes Matchand an acti on

(28-32), accor d*'rﬁi@sr.%?%r{n g?@é 88 Lhirl Iagpﬁgéee(htot srﬁ?wnr %&%ﬁggﬁ%@i}&%&%@“y

one of the prece wherern means 10 I ng et her
an act i on- otljesapecifio ptoicass inodeli It israzeatgd indhisephase daytraaking-¢opids of thiedreadrds her no

i ch 1t 1 o o AERG et PRocBEt hOUERlRes 38 (8 e ioslincd M AR bR 1,7
one of ehe typecetinastinthevbiet tysediel 43.Extrarfieldesan be addedits| the reqordsdsinger an
acti on- obj egloafeHTILALINBIE hstbftcthd: GinfaRS et i Hintheligh t he_val ues

for the attributes o are a appropriate he action. 7.
Syst em accofdfphgse orgayheodriailstof one opiectadtiongombinatien. Thedhiel database iy buess
conprises a one
or nore 10 g%?rg!?@lt?t( g&sgthg%b ts %?ggjfcgi#hggélﬁﬁlﬁgtgﬁg(ﬂaigta F@ﬁ%é%?@%?%ﬁgd&
Syst em accotndhe game waybuiiitds lrgertiresige.ecedi ng cl ai ms, wherein the process

conprisgs acti ofigg 6§Qct%%htré&‘§ﬁpr6§&ﬂéttthé' Bagié'6 thé sg?t@rH rg&@érd@k.t@ﬁt%ﬁh@nﬁon .

nodi fications to oné or nore dttri butes of the obj ect on i C e action

i s per f or nedives & certaipadyantagesisiobshovatin i priprdely Faeh phjedtys sepapatelyiinkeddae or
g‘ﬁ;? ngf t hegk QBRANERBERNs dvodopy SFRGEErES B, 4CinY thd Batibadd! Svires edi ng
series of consecutive actions is defined 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, especially if there are few actors with the appropriate role 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 model created in the object-action assignment phase 50. These



10. Conputer program capable of running on a conputer (1-4), so that the 20
conputer running this programis capable of or adapted to assumng the role
of the programuabl e processing device of claim?9.

A& AY. AU A A Ay. A LA LA A AU AFE A I %OmVE(: of ?

' sb&zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] c?] ca] cal] ca] ca] ca] caV]ca] ca] ca]ca]c
al calca]calcalcalcal calcaU calcalcalcTalto@ 2=&/xM xsni d_Z] c]ca] ca]ca]ca]c
g] gg] gg] ¢al GRddiR A R R hurHof Rfif S St oot dptifding'h GRNGBIvRkG] cal cal ¢
LY S " #t #$les@ibedsn the ®ependingrapslication bu thengarag @lqulcal]tc'ﬂ']e:l&]sum]\@weﬁd]cca] ca]c
aj cal gfi] @k,%]%]@%%ﬁ];g@%&ﬂl;&&i {6 BhGBIE SR IntiHy G| oRbGRh TBhfbfhalidhs @'betN ) ++
6= 66677} xsniexed)ted inglarallet a$ isgjossiblea] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

22L02Lg2%m%%%@%xs i cf?f%] 7Qfca c XeCTtIOI‘I] %g ’ctgfcaasjt cajc

a]mca] S% Eﬁ]&m]asa]rtﬁg @M‘@]&lmpmm]eca]tloa]otmpt@qmmat@psa]ecra]aéa]aw]ablaltogeGVHHH
] ca] Za] cal ca %ﬁ{@@?ﬁsﬁﬁgﬂ ca% ﬁ%gg‘]gca%t@gloc Fa rﬁtﬁgﬁ}‘ca gg] gg
'\ vvv\xxwozz@qrs:on prEBGMFactoss with alisi obbdipicbbject combinations from which they can
fYf h
]eca{] ggj] ca](i f‘J%’] d?'}ecﬁ%"gg}gé% 8fa'}‘ca cal %@g%qutﬁéﬁﬁthﬁgkggﬁagg]r rci
E: ; U]U(S:; ]ng]/\c mamvemma]Foapm]'m]a:fapwsq thai alh)]n(s.zqctm]i tedlpy ajcladh eafdtaieca) cal
zzJ{u{nno o?ﬁg%lr ;8@%@%@@%6%\,\’%? Lgﬁi‘a%f%/hafhﬁﬁé Wﬁ%\éfﬁ?té%l o]'s to]rgtg ta a] ca]
ca] c( a]:gé a])(c/ a]reﬁm](se at pads| areth @apthet aet]ncm]aca];eapcd]amaa]dcm;]lora])bja]:tzm]rﬂmettlan Ij ,-
98 10% 0 0&! ‘i%%'bgsﬁﬂ'gf /é"'&éfﬁg g nﬁ'gtl%’@@' 19 2 Retnifa et o !;Eﬁoadﬁ’lré
%8 (ﬁ; ag 85 Sllo)?ﬁwft ggtwn?ﬁ_af/@@%blgzjnm@zi :hmles ncttgfﬁ b&r}j):zrﬂﬁ H;prp/a@&nl(ar ,
1\ =s100P0a 1SRRG e petS i scnbp rertEE AR b e gt process
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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,
without human involvement.

25 It is also possible to define additional rules for making action-object combinations
available to actors. For example, a rule 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 available, when the object
concerned is in the appropriate state leading 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 from 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
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10  combinations involving these objects from the lists presented to the actors.

After the action 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 example, when all the sections 11-13 of chapter one 8 have

15  been written, the state of chapter one 8 will also change to ‘draft’. Chapter one 8 can
then pass to the reviewing action 30, if this action 30 has the type ‘chapter’ associated
with 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 performed on that object. There is a

20 propagation of attribute changes through the hierarchical multi-layered free 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 copies 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 how 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
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 otherwise, could
also be kept by the system according to the invention.

The invention is not limited 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
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Yoome: ()1 vaeEonELEER o IS HisoHAiRY NP IsHPELIRIR Pl theocess, wherein the

process consists of actions (28-32);
10 - means (1-4) for creating action-object combinations;
- means (1-4) for linking roles to actions (28-32);
- means (1-4) for establishing whether an action-object combination is ready to be
executed; and
- means (2-4,6) for making executable action-object combinations available to actors
15 with the appropriate role, characterised in that the complex object (7) is modelied in a
hierarchical multi-layered tree structure of constituent objects (8-14), in which parent
objects have children in a lower layer.

2. System according to claim 1, wherein the complex object (7) and its constituent
20 objects (8-14) have attributes, and the system comprises means (1-4,15) for
automatically changing the attributes of all child and parent objects (7-14) of an object,
when an attribute of the object affecting the attributes of the child and parent objects
(7-14) is changed in an action performed on the object.

25 3. System according to claim 1 or 2, wherein the complex object (7) and its
constituent objects (8-14) 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
(28-32).

30 4. System according to claim 3, wherein the means for creating action-object
combinations automatically establish a link between the complex object (7), or one of its
constituent objects (8-14), and an action (28-32), according to the type of the object.

5. System according to any one of the preceding claims, wherein the means for
35 establishing whether an action-object combination is ready to be executed, check
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comprises actions (28-29) that result in a pre-defined modification of one or more
10  attributes of the object on which the action is performed.

8. System according to any one of the preceding claims, wherein the process
comprises actions (30-32) that result in one of a number of possible modifications to one
or more attributes of the object on which the action is performed.

15

9. Programmable processing device (1-4) 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 (1-4), so that the
20 computer running this program is capable of or adapted to assuming the role of the

programmable processing device of claim S.



