;e3e0,,-|. @Z06LOTOS] 9 Method for creating a workflow 5 The invention
relates to a nmethod for creating a workflow conprising at |east one
structured process) with interdependent tasks, and a conposulw m

a report or manual, involved in the process, wherein the ng mu’m mm‘lumm
the steps of: - defining a nodel of the ol?j ect, describing the ggpposite
obj ect as an aggregate of constituent el enents, wherein each el errent s an

{Ne process as & Structuld graph comprising taske vitn an TNUGHIMGIIN "

el enent type, connect ed according to their dependencies; - assogi,ghhng
tasks with q\ln '@"égﬁf'gh% flofyN€i I type, to create a specific workflow.
The |nvent|on tes 1o a programmabl e processi ng devi ce,

conprising 15 rreans for automatically generating a workfl ow and neans for
Operati o by TR0 FufioRaERrdiNg @Rtk fof ofbaB TR Wolfroll HAURE of Bl aneSuch 2
Supporting Giiuctupsst process, With literd&eBoe® tBeks, and a comEOQ@Icibject |@ g. umar The
t hod di scl - Mo '

ni 15 of wor gl TOENEL B8 BEE AT ER TR et o R Ml B 0 The
result is whatdefiging@meodsl bf/thk objeat, descmbm;rthé bmmposTﬂe@b;mt asam{aggvegate@&n be

[ dt
xecut od. - Tho EReiuitfherts, Bitelh Bhit ReiBhtc aMiREarcH S AREEHEANbE, 1 o
The aut ofat i-c @eatingiaggeneral sorkflawity mmddﬂlngumepmosemsirumwgmphnney during
th hedul '
wor ki | ow  ake RRSA TasE WHBHEKRbciats Bie bt Bog L chREets B 2ol g 1 e
acconpl i shi ng dependargiesasks. This can |lead to a workflow i n which people or

hi it ] . k of
TRt nes, vert bl a8l ARk peSUBof PRI LGB ebhEWobict O]
product manual ddednventiomfurtbet eldies fora pmg[anmnblé)pmcdssmg‘dﬁvmet cemprisitid on can
be startgd
hgss bggn%agrdéé J{ssfo?’&téﬁéﬁtfldatﬁx\ggﬁeé@a @oik\‘l%%h&%eta%?or %%ltu bg Bée ?ﬁ@tﬁf&(
one anot her. USEI'aagnCttara domptter puogremawoduet.r ent | y. Known nmet hods for creating
w00 " Sych HifiefiEE o SahiPh A O PRRLUE GRS iR for A LS O
a conposite obj et I'S of ent 1 nventlon de a
met hod for cSupporting Qpllammﬁvedwo(?ﬁ $IEé2ISIMHdm B 3epf 213-224. Theeme'.blﬁod
avai | abl e reoq s‘éﬁ?hereln-'c_:gg\tpﬁti%ést ﬁéht%mprog @%ﬁ%r&%g{r@e@&rﬁguﬁ% of

i nvention is racter I Se rrses rearran S on
the basi2d oftaskseTa@@d@Nanmcblasnmm angtpetpﬂbrT he wwtnswghgias aeﬂl&falwﬁ@wneaserrent

conbi nat i ons, ,Bubblf FREH dtg'o?w\%kr lt%‘%ssyﬂgé todﬁ%ﬁf\#\/ﬁé’% ePfBranchet\ﬁ&#S to

partici pants |stgerforme in an effectl an icle t manner
resul t ant wovhen toawarkflowds greastast concurrency of performance of tasks when

s, Later, car thdeBu mdflodiodd] §kn SRAAGE R b Gbalifits WEHABK A aliifialiP! hod

conprises the st suitab ggnerd ow for
further use asswmpnrﬂttmg with pct%sageﬁtmalanqumy@wmm sehedubpg Arogssk| | ed

in a vwayyst hqilow&/ek'gﬁé’kﬁcﬁm ﬁiefh%ﬂ ercEréa*ii?\g W%& #ﬁ@uiflblleﬁteicﬁgurﬂ‘é? tRl the

start of the nmetho can then be no , to ensure that
t he met hod |reseiscasavgilabie forfageqraplishingtvedens. tasks. This can Iead to a workflow in

which people or machines wait idly for another task. Such a workflow results from a lack
of insight into the way in which objects are mutually dependent. For example a product
manual does not have to be printed and bound before translation can be started. It is
30 sufficient that a finished text or part of the text has been agreed upon. The two tasks
are, to a large extent independent of one another. They can be executed concurrently.
Known methods for creating a workflow do not take account of the relation between
constituent parts of a composite object.
It is an object of the present invention to provide a method for creating a workflow
35 that makes more efficient use of available resources.



In a particular preferred enbodiment, the suitability of the general

wor kfl ow i s checked, by checking that branching paths in the general

wer kfl,ow split and join at tasks with the same associ ated el ement type, and
that types associated with tasks in the 15 paths are not higher in a type
hierarchy than the types associated with the tasks where the branching
paths split and join. The nmethod is primarily intended for use in

progr anmabl e proﬁ?t%&'éhl% fﬁ%‘fﬁ&ﬁod& rd| %H& résefitd ’iuSﬁ m%ha?d&é?ﬂg{i that
processi ng equi pment t1st ere van ageous us a suit e
representati Ibepmwrlsob jreatranging tlvmtalsks @whemsemf ﬁweasapcwthd efament ypedorconpri ses
model |1 ng t 'réiigl %§k~é|eﬁ%h{ &orRﬁﬁatoﬁQWhB%PQ&flcp\lvér‘kﬁau whi ch represent a
task, transi |on an T ected connectlons ween places and transitions.
Such a model of Thus, therali¢ation obtasks nowar’tlmalm_dsnemrmadlm ad effective@ndent at i on
0 B COMR el AL Her 13E b ARE AN AR AR EtEr OERLES A BABAELOG

t echni ques. |'€ processing deviteé according to the |nven i on
is char acterhaslta)wm it is lategarti¢ckouteans for generating a workfl ow make use of
a met hod accordi s%ﬂb? -

further detail IH dlnrﬁ;één‘?tﬁ %dh? Hnneve}éﬁ%q'cr{?géeﬁgg}ro QAV%H“SH% tpgm%h%&%g
shows a schehhatsutamllt)ag‘rthergemyawmhﬂdwbnfmthler uge intine methodor kf | ow, i nvoI vi ng
30 one or nore |

Pnvent i on, can b aEEaSatdfbap P beer modtfed Rty ot < Bt
conposi {8 obljestrangingrgan bﬁiﬂ@r@i eutahthe start bfdheswhoch It(cae#lenrtga modellednpl e of a
wor Kl ¢ "GP T ERRERTD I R o SR Btachly Blifomd: 35 Fio- 3 shows

a flow chart conprisi hg sone s an e entY € met hod 3
according to thelnprrmtmmlarlprafmmd embod?mgnt thessudakility of thegenewl workflow is he

d .
For the or oufeskelf shshabiilrihot tandrints pathe 35 boddhf wdheuPEBIELRY ofith fodg™
process nodeWith thersamelashomated etemaﬂt typgearmrﬂaat tgpascadsdiotedivith tasks igtheup of
cowor ker% Opr: h@are Fi'gﬂ?r |ﬁ ast%ﬁgﬁgépcmﬁﬁ){h‘é tﬁﬁﬁ%s%&?ﬁé@kmtweqa hér eat ed

fromthe process AL e process as a t,
whi ch generamemmhlngwammmi&mdjdet ected as unsuitable in a step |n t he

met hod accordi ng"(li OmbhGd ps.r @y ih%\‘\?ﬁ& fd s 0 gﬁ]ﬁ%ﬂgﬁaﬁl?%ﬁ@%@&@é be |cé3)f&”p e

of a general W cre e proces Wherern the
gener al wor kihstancé 3 cernputabbreammnated pracessinglequiproenti tis therefdte apvanmetous

nvention. - Flos e B eblEo AR A BbioBtbrfwdnciof. T3 ShBnG Mgy et hod of

Fig. 3, iIn |ch era i'S rearrange 15 Fig
shows t h¥9 creunprisas modallleg)theuvvorbﬂqmoas(a Petii- INet aommsungepiamsewhnch renTesentztahod

of Fig. 3, Wagk GlNsifls, Sh& BFdtiey Mﬂe%'d&hﬁeéﬁoﬁﬂes%dﬁ ﬁsuﬁgf?%%bﬁ § object,

based on the el'enent type structure are assocl at wi th tasks
conpri sed i nmp¢gd of the wor ow makes the method well suited to implementation in a computer

program, for instance using object oriented programming techniques.
The programmable processing device according to the invention is characterised
25 in that the means for generating a workflow make use of a method according to the
invention.
The method will now be explained in further detail with reference to the enclosed
drawings, of which:
Fig. 1 shows a schematic diagram of an environment in which a workflow, involving
30 one or more participants and obtained by the method of the present invention,
can be used,
Fig. 2 shows an element type structure for a composite object comprising elements to
be used in creating an example of a workflow that can be executed in the
environment of Fig. 1,
35 Fig.3 shows a flow chart comprising some steps in an embodiment of the method



rearranged general workflow of Fig. 8 Fig. 10 shows the application of a
further step in the nethod of Fig. 3 to the specific 20 workflow of Fig. 9
in which the specific workflow is rearranged. A workfl ow can be descri bed
as a schedule of a process in whole or part, during which objects,
docurments, information or tasks are passeg fromone participant to the
other for action, according to a set of procedural rules. Al nost any
process or object L Aco in such a workflow. 25 One exanple is
the creation (the a%?%g@(gg&ﬂ%fﬂrg%ghnﬁ’g%ﬁn "(the object) by nmenbers of a group
of cowor ker Fig-4, shews lahapplicatieniofithe Begpndkteplih e fivay chpotsaf &igs 3diestilingint a
types of equi pnent j F -r s nmenber may be the
group | eader 1. Sﬁgﬂg%bﬁg}@é@gréﬁé ﬂ@psgféﬁ%%%%}géﬁﬁ'gh%uter with software for
schedul i ng, Kigkd nghpwe aadthat &xanpletfca probesssaadsh tfomewtia tooredte algeneral

o Sposal % wor d peSKERTF ool T eRBIRS BFE 0 her - couor ker coul d be 2

transl at or Figl®caheds ian elkampleatf a\genemalvbnkilow irédtedifromttiad proeesardodel of

of the doounent wiTd Sty RBactya e Bipeshe 3y BBeltuastl BhRn e Garel MRAFE WSS
menbers 1-4 of t heegleteqechaseunsuitable @ta stepdh theenethdd adcariiyy forthe peespntocess. A
35 wor kfl ow can bﬁ%‘}é?’ﬁgrﬁto make sure that every nmenber 1-4 of the group is

i nvol ved at 4t t stage in the process, according to his or her
capabi | i 10i eskig.lh tshewe ahattiene@mpidofvangertena woekfloar sedted fror thénprogessupodele i n

niranet . some. ot ML 4 BouforRt et irianie Mk Belie fnbl Be RIS, ©

one or nore of thdbepresemtdneeniiedd of t he group of coworkers can 5 be

W1 or ovi e & o PRGN o AL e 8 ol B0 Bwnile®, ™ e

menbers 1-4 of theegeiworklibw ofbigké isrearamgeded by this nmethod can be used

t it | th ' . | i i i .
descri b e § nadher e TesiiRiR sBEAEERah s BBl ARk BF Aetie o
duri ng whi ch grou®, wmbetedr therebaerits definet ih e masiatdf the bmmposite objeck bpsed an a
g T ; . . . ) ; :
those 1mvol ving. t ASgebRr b8l sEhlek?. 418 3shath Wifiudshs CORGRAT e ©
\g?rmlao;/v,nvgnd_ par tréar'rapmeggenml workfiew of Fig. &twor kflow created by the rreAtShgg
exampl e, chapdel %ﬁéﬁ%ﬁ%ﬁ@%ﬁ@%ﬁ%ﬁ i@%;ﬁpétﬁa%%%?féﬁ%%éﬁw and
can haveOst at us ' wrarkftosnofifig. Shiotwhi eapetific warkflowl @ réarrangbdok| et has
t ' Page' d S DL ' o
certain rel Z{‘é@5@%&%@%@?2&?3@3%%%rié%%ﬁfﬁ wgﬁ%fg%sm:%ea
structure. PBvhich gbjediswiocumentsainformatidn eriasksane pas mseneRATticipan S
I . : . . i 0
The mot hot Qe B, scBofiERb el O rEeEf RS ALl Ty Bibcgte b Siodt o
di rect ed acyhe ineqrporgtedin suchthiveriflewm descri bes the fact that the el enent

t i j i | | th
ybes o 11 TS e find ELBAPRd HoEoS) o IS5 e RBDby ripool 11
types, the offiaigiewmof cawotkess i-duanilusiratedbintFig.yip&heyamay pessess gifferenbtypes eht  of
further' j y ; i : i j t
0T Tk R lnd Yool gy BVl a3 Pt
one parent, dould havpat bendisnosakecamprieravithhsoftwaresfor B¢hedulingamakidgsur es t he
acyclical n éﬁe‘?nté?i%n% Pﬁ‘:. he& BEIBhd e e'?tcBHPthé.raececﬂH”i'@al %i@r’@%céﬁé@ﬁl}ﬁ% REp ure

of Fig. 2 schematically represents the relation between various kinds of
el enent $0corpsnire.die may havwat hiedispessal word prpcessopgnd GAD(systeRb Hizetheso
menbers 1-4 gl hif g ue aQFanEBW%kﬁﬁgt]eh'fh fis Pativie cda\ﬁgy{hifﬁoéi&’ taBdseldid

conposite object conprises one robt element, representing the conposite
obj ect in i twordprocessorat hisdisposal. dagrint shomd iwhese e finighed yersions ofithet i s

' Docunent ' g&ocme&lvﬁﬂ'@ppegﬁ?)%%glg&@:g&é%yhm?ghﬁteﬁonposed of a numnber of

chapters and a nunber (l) ere are twelve chapters, then
each of these i Shefmaryhars 1&heffhegroup are inkelwed at diffgrentstagesdn thepregeass. A

35  workflow can be used to make sure that every member 1-4 of the group is involved at



35 elenments with type' Appendi x' 8. The last two elenment types 7,8 are at a
| ower | evel in the hierarchy of the elenent type structure. Elenents of

t hese types 7,8 ar e child el ements; together, they constitute a parent

el ement of type 'Docunent' 6. The 'Docunent' 6 type is therefore at a

hi gher |evel than the other two types 7,84in the element type structure of

Fig. 2. An element with a type at a Iomer |l evel in the type 5 structure can

i tself be myge un Squimaerpr&!: cérdu%ot:)f r RapSHIRBL §h t%&&"ﬁeﬂocumnt

can corrprl se settio ese sections i s an ement of
type ' Sect i chowp, themmenhsass 4- 4grf¢!uq;groﬂp ereeln@nnt@cfomtftm othgs ghrougini setworian

el ement of té’ ﬁﬂ{ s colRMeSthe cgripoH?@mEr)éR@c séﬁ@&#h@ﬂloca Hfﬁwo(i)%a#he B vBE tntehett YPe

" Chapt er’ he el enment e structure o errent type
structure | s t hdheaemputer oéome @rcrwuemﬁtmsemw@ irdraf theygreup of cawarikers gam

th f b t

pr g(r:lﬁc'?lr %n % Up?"é‘grt ﬂ@r?é ocufgo@sm@y\%ﬂhﬂ%dagﬁﬂ@ t%gvé)gw%{tﬁﬁ ﬁﬂ? Ferﬁghr?idwﬁlllmber of
chapt ers. THuowdearneareanged wotkdowewhich makes aore e¢fficientaise obthetrnembersHetiof s t he
general wor ktﬁ% Bﬁggﬁﬁ@ & Kf cFeQFetdpJﬁﬁEﬁethié]garQ&{] &l to Witnitht Mfdo%}]rSHHBOSGd

of a nunber tas creati on
docunent cargrogp's process. tn thg sittiatian just tesaniped, e memtmmmgseﬁtoa;rmpt er, or

the publishingply hfgeHand Qtdun;@ @ﬁ@%@' ecug’%l"‘%/d iSwail foV%E&H gtﬂaréis: €

tasks are in r ependent. ey ca n-any random or
chapt er ®anrkspt toea mimimemed before its sections have been witten; a page of

text cannot be el ob bRl Wif whiithe RASHEADcRiHier 8% t thsgérpﬁav.ﬁgo .

drawer. Tasks nay have a efinn
on, the st attbresfentltm elemedts, agproaehe modal; or gm@ral N\@rléhw afd participart®., and t he

skill's_or resou ﬁ'leéieﬁ?ﬁa}ﬁ ta'vgdrlgﬁgmr;é{lgﬁ Iﬁﬁ \t/ﬁ% RERDE oftilin E\F?nobv% % ﬁéﬁéfn out the

task. This brings up thir ved In a wor
parti ci pant dypeTassociatedoyith iDanchd statust As ap &xampleschaptad one in 2 iecuntent would

resour cGy ”%Gédcﬁ‘i'hé 8?’5!{ gfe{?“sér@eca%%béF@@g“@@ﬁt{i?ﬁm r%vmhr&d" %@%?’?Iﬁt@geous

to characterise pa PF ci pan SO-Cca _ descri
capabi | i t i eshooRlef kas type)'Rage'Ring. maxbettr@sfgh@dwnt@hmmonscrrteght have the role

Lransiator 3 had YPRaHeCfla cftbhTbiafodtd achBter dtEprion§ mflecfy an elotfent |
"printer' . Nupestrusture.drie 2sfwwsamexampie ofan @anentrtmeestrt@tuge Thiscelenentdypecader
1 could als Hﬁ@th?e %anbﬁh?othwréxtaﬁgl Qﬁ'or% Ieader 1 would then have two

rol es, but the net accordin e I nvent on pl aces. no fundanent al
restrictdlon on tlhe methedef the prQSBBtan%el’]ﬂahUSQﬁ glamentdype steucturesiiatarear e nerel y

a_handy CO”QﬁrQEteE%y&%&‘r’?‘?QﬂHs”ﬁhl%tﬂé‘rm‘@é’scgﬁeé tHé‘?a‘t‘cﬂj ﬁn;eg’éﬁ&ft‘ifp%sta?e pegforma

task. 35 Although, e exanpl e just describ
parti ci pant diefaeshisakrelation o each athercEhe elemepkiypeat tha dap cantke dascribrd asdber di ng

to the inverd g féer%i’d’@l’thé! cér‘erniu%N @Iefn%f\t &2 thd ¢hildreACA lebhstitlidni efenfehft hor a

of different settin or exa concei vabl e that the net hod be

used to incr %@amtﬁelféeﬂhezwﬁetwf@ffu@%ﬁm zﬁiQfD‘Pﬂtrﬁ!(jJepAﬁﬂ@E%S canohe iBherited e t he
assenbl y»g0f fRyniTR plRAL 6Pk cﬂfd’ércfasséaa'ﬁy 2 chiRf folLpdremt A cWééi"nnbf‘haVé%'orﬁQﬁ’é?ls

conprise the resources needed I n the manufactur i ng process, e g
machi nes, tcﬂﬁ‘?spa"%rﬁﬁﬁﬁmf@t ﬁmhm Reiedharearehildo b!§§é$ﬂ5¢%ther?§y€l@al ce

Anot her wor Wa'tt%"o?@lﬁ'éﬂarﬁéhtf\jﬁéréﬂ‘ﬁ@ﬁﬁe.' n a conputer, for exanple occurring in
The element type structure of Fig. 2 schematically represents the relation between

various kinds of elements comprised in a document to be created by the (networked)

30 members 1-4 of the group of coworkers in Fig. 1. Every model of the composite object
comprises one root element, representing the composite object in its entirety. In this
case, the type of the root element is 'Document' 6. An element of type 'Document’ 6 is
composed of a number of chapters and a number of appendices. Say there are twelve
chapters, then each of these is of type 'Chapter' 7. Likewise, all appendices are

35 elements with type 'Appendix' 8. The last two element types 7,8 are at a lower level in



| mage processing. The conposite object to be processed would be an inage,
10 conprising a nunber of elenents. These could be characters, pixels,
vectors, but also the properties of the inmage such as the contrast or depth
of col our. Tasks mi ght be the renoval of blem shes, data conpression,
increasing the contrast, etc. Participantg would in this case be the
resources needed for image processing. These resources can conprise the

sof twar e pr Qg RRACANG o 8IeRbrPiyp8 SrGAIREIARNLIMEaIndd 28 ad dHily the 15

nunber of possible para processes e met acco ng to

i nvention col¢ementsstogetben iy constiute ganarent clentent of type dlagumeot &f Thens

I nteract. Su f t he

et hod of thoorinatd Gh8 ierhe SPTRAAEF a0 har R0 o EE GBS ST B A

exanpl e of selement typa steuctuse of Elgaz mamntc\wtfpmtypa gt pﬂqyy@dnvel ln\tm typag

sever al | cesses on
t he corrput ers lﬁ)"’?%bé}hgseg%retqﬁ %&@%?fséth%%lérﬁg}t%rﬁog%gﬁﬁ%r oce? e 9{

conposi t e objasymenteancenmypsise sactiane 1di tof ed.drach @6&9@@ sections fsearteleraem Qﬁt her .

They can be §BE™HepRsh bR aRRAUFE RS bth At h ke EA RN difer 1

rearranged u I'nventron se o e GvarPabl e
processi ng c@baniefy the typsl 'Sh@tlmghg l§mla®blbsloﬂﬁhea\rnm§haMﬁy7mhhd edﬁme)ﬂjtsep@t

t he net hod a&ﬁ&fﬂéﬂ#%%t his invention is particularly suited for creation
of a workflow using structured objects. The nmet hod according to the present
i nventi o® creat eBw%eI@pentutva:stwmu(e isdte samafferialidoguentdi The: ¢lementdypa asks and
associ at ed IR ;145 |, SLd | £l ements
and el enent e%ty es. éhte éeférrrlg"nt %&%ﬁél Rm}eanceoﬁ%ﬁé%%qélbg%r%%%ﬂh There
is a simnl arprdduiq’uen eﬁfsxethbredtmmentﬁ geendf thiey womthin| eodiffereat nunhes of cnaptecer kfl ow.
A general workfl I

wor kf | ow conbi ne@lgts;eghﬁ& Sﬁtt%f’oslﬁ%fﬁ?g a?ﬁ‘ag@?aan%%/fgﬁé WB) I'gﬂ% éﬁ‘igfpl; loré be
used for creamode of thecprocebss pae génaralwmrkiiowoig/composedsef @onmuntes optasks. &obbj ect
with thega SRR f t he
speci fi ? woﬁﬁ?t?{.:')w m kﬁiﬂt@%n :fﬁ ﬁﬁgf‘@% ?Lﬁﬁég'?ocfr?h b%tth %t"ﬁs e%ﬁ@r??ﬁ chapt er
three', or 'rpwawmgmfac:lhaamd anthe: pyblishjeg of the docmtgener aI wor kf | ow woul d
contai n conbi natyl Le rARLE i

Wi te [ Page’ | T enpled forttb S aARLt }%‘%@ﬁ%fﬁe{wtga@%bﬁgﬁﬁam be

t ask- el ementexeowst imanyoiasdem osdarhA ghapder canpalt be newigwad defore, eisgatians bavse
carried out hi ey

chapter fi veﬂé&n%L §ba§€?ffg>g*bgﬁtﬁotfb%%?g?g§e?ef? Tﬁé‘ﬁ%eegﬁé <[';)1t§eerF Béirom

sect i on/@ectfh@drazvel ‘colour print il I ustration page/illustration one on
page five' nightrdags ﬁ%wh'a\%i Mutésndémr thétypb bt RiricR hBY Wslhc Sl he'Gbdetor/ ¢ Xt
bl ock 1 on page e coup I CI gg tasks is not part of the
met hod accorth glgmest atthe ﬁtaétsiﬂ‘ﬂtth@ ﬁO@ ﬁf the ﬁashﬁn%th@cﬂjtﬂ? PhEpsawereaParisipantace
during execqﬁkfggbrggesghﬁumggg{%wmt%qgsﬂ nportant steps in the nethod

wi |l now be explained in nore detail, using the overview provided in the

flow chart of Fildus yingspyipghe thirdienttydpvolved i pavaskfione: Hhe Ragtirdrants. Jhe gpacaps

defi ned. 25Th'o?p5ﬁ%fb‘énfsh§u§éﬂ%%ﬂe?ﬁ> A8 ir&olurdes neB&& ﬂo%r@ﬁn%tﬁ% &Qt%e of
el ements, each identified by their type. The relations between types are

r epr esent ed S§MeHs 'b'ﬁé\ﬁ'ﬁ@ﬂtag%lé tq P?ﬂé@tﬁﬁ%Pa%Pﬁ%%W‘P?‘@Q rolgs F‘feljc"@ng 15
Applied to ther pafebffiés.exanpl e of creating a docunent, the first step 10 of

the nmethod will result in the el enent type structure of Fig. 2, discussed
above. Referring to Fig. 1, the group leader 1 might have the role 'reviewer'. The technical

writer 2 will have the role 'writer’. The translator 3 has the role ‘translator’. The print shop
30 4 has the role 'printer'. More than one user can have the same role; e.g. the group
leader 1 could also have the role 'writer'. The group leader 1 would then have two roles,
but the method according to the invention places no fundamental restriction on the
number of roles a participant can have. Roles are merely a handy concept for
preventing the use of inadequate resources to perform a task.
35 Although, in the example just described, almost all the participants are human, this



Returning to Fig. 3, a second step 11 in the nmethod invol ves defining the
general workflow in terns of tasks and associ ated el enent types. The

rel ation between the various tasks, primarily the order in which they can
be executed, is defined at this stage. 20 Only an el enent type is

associ ated with each task, not an elementg, Fig. 4 shows the application of
this step 11 in the nethod to create a workfl ow for the group nenbers
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i nvention i s poduiobiee woritilewaionldtheca praséss ia a- c.‘bﬂnpatee funddmmjomrringanm tions.
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in this case are con |t|ona soneta S are on to be exetcuted when
certai n condontaiing m@nas@esao ksmiasss@mpted@é@%emadt ipémpeytant famakeea

t f o
1 st rat o B Hetyolt Sehohld3ia B AR uBE M SBeHl B th RBtarkB ofen |
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the product kﬂgwc ?e BRa WBAKAB rél Ertésks'?b %I!efn%ht fy@%é‘ V\;’h%rédg at%cmocess E
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9 simlar step 37 of reviewing the |ayout can be carried out straight away.
Afterwards, a last step 38 in the process nodel 32 is to add captions to
t he photographs in the chapter and reference nunerals to the text of the
chapter. A description of the process nodel 32 as given above could easily
lead to the definition of a general workfjow 39 as shown in Fig. 6. A first
place 40 represents the task 33 of analysing the targeted readership. A

second pl ac g t ;
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the type as%ﬂ&bﬁ%’ﬁgw\%ﬁd%ﬁtmw X‘fﬁio the upper and | ower branches of

the general olnto the type 7 associated with one
place 43 inln Iaélrstptm%ttwniemeet tmeﬁtexcture. istdesined. é’ﬂmmear;qdbe abpesitetapjachan

the. ot hod deCeelol dd e Siarfiahe bt demUhiS! éach RErRGD 6 Fpir il e RiiRGE, 00 1 ©
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29 leading to It can nove direction contrary to that of

t he direct edineemtioaaktasints mighh bemeadltm of Aseetiphe Apataeriasin 80 wepldherthe | el

pl aces. 750 Qgitingioan Tabﬁ‘er@% mﬁ'mah%l?ﬂ 8&rvbe'tHe ;szibusmf'g mﬁ&a@&mﬁmency bet ween
two el ement types N an enent pe structure. Two el enent t?/ pes are

i nt er dependent ilf the rpethad aggosdisg fqtbmpmentr ipwentien cpiocess,ip ogellechas a Bgtrof
the structungt r‘ésﬂfhg?mfb &ngﬁég r\{\{&kﬂ%\nﬁﬁpﬂhe %Earticbl%r mebd]ﬁbhﬁdf%veﬂpoﬁ héte

structure on whic Referrin or an

exanpl e, t halesgihed, theﬁaﬁsérﬁZWarampdeﬂed;as %Ca'bdeﬂ%‘eﬁ BB d@ﬁ@ﬂ@!ﬁ'ﬁ/ because
10 they both Ii ill@%tﬁ%é?@ﬂ%&dtﬂéaédéﬁefa?%%&ﬁﬁfu&ﬁer%oh?ﬁﬁ?s‘ trAridffioRE 98/ S

bet ween two places w th non-interdependent associ ated es, the directed

connect i¥ns hedweandhe plasee 23124 @ad dispeted Rennectionsi 29 W%@P'B‘PQ?«%ZEHW
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be executed concurrently 1 nstead sequent | al he exanpl e of Fig.

8, the el emws'bgepwhqrea\stbe&asgﬁéa Zmrﬁmoﬁellqﬂ%ear@mon%aﬂ%qua&v t“PﬂSeﬂsa%k 18
of review ngy ity hRRI¢eh ﬂdyésfahetrehﬁmt sé %ﬁn&nﬁéﬁ&&éﬁcﬁ@eﬁéﬁd’bﬁiﬁ% place 26
whi ch representS the witing of appendi x, are not interdependent.
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two pl aggs Zghefdin Pa'&e??e éélﬁ?f&sﬁé‘\ﬁulfﬁﬁ‘b%gcrﬁfée‘ﬁerét can be seen fromthe
rearr anged genera 20 wor ow 48, that the result is a directed connection
49 between the first transition 50 and the place 26 representing the
witing of an appendi x. In the rearranged general workflow 48 of Fig. 8,
the other places 23, 24, 25, 27 remain in the sanme position as in the
original general workflow 22. This step 13 in the nethod according to the

i nvention enbodi es the realisation



25 that witing an appendix is a task, which does not depend at all on the
results of witing the sections of the chapters in the docunent. Two
subsequent steps 14,15 in the nmethod are depicted in Fig. 9, for the

exanpl e of the production of a docunent by the group nenbers 1-4 of Fig. 1.
In step 14, a nodel 51 of the conposite gpject is defined. This is a nodel
of the 30 actual conposite object involved in the workflow to be created.
It consists of - 50, ' - ' : B s 6-9
as defined in tﬁh&\g? %&nédn?&}ngg%ongyrg l(JHCé'EIﬁé g".el @%&@B%egﬁéﬁ%?&{she rrrbbée'lwngl
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in the rodel 51Ited impoetaottnpleing theqiopaass withilvares preparticutantos agsooiati@@ofi s 10
created by | f ch .pl i r L.ow for each
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t he el enent pe stru nts of a conposi are
i nt er dependéh suitabiity of thergenesl wodiflowdorfurtipertusefim thenraéthod. dbis stéewitlibe at t he

top of the %ﬁ#‘gﬁéd%‘”&%‘iﬁ%hﬁﬂ@585%'? at the lowest level in the

structure) passes he 'two él ements. Referring to the nodel 51
of the @onposit Eigobjsbows asesingl ex@mplehef acproneastraods] 38 Fomrwhigh tosteate @

interd d ' ' ted 25
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i nvention r esmitasks arexomiy tor benexpsdtesyesnt destaincortitions re/e keenmett ransi ti ons
are cregged for Tﬁ%gf&@s &4 b nfr%e&b%t'i& ofaf gljljl%‘fyﬁﬁéﬁ?éh édm.,gsequent i al

places with interdependent associated elenments the output places of
a transiti otedhaical drawiogs ep dlbsteationadtmightibe Usefuldaadd photographs, soiadeaderul t i s
to position i ; Sdaldl| 56N st fig.
10, "the. pl adg FFLh PeRBicte e St O ARR SRl e e PN or 8

di f f er ent | y peaskipttomichi the manualbafersinged specific workfl ow 73. The pl ace 67

representing A first task 33 in the process is to analyse the document's targeted readership. A
30 second task 34 is to determine the need and suitability for photographs from the
contents of the sections of the document. A section on how to contact product
representatives does not need photographs, for instance. If a section is suitable for
photographs, a task 35 would be to add photographs to a section. Afterwards, in
another task 36 the layout of chapters should be reviewed, to check the text flow around
35 the photographs. If it has been determined that no photographs should be inserted, a



12 the review ng of chapter c2 54 is also differently connected. The
transitions 76,77 between the two places 67,71 in the sub-optinmal specific
wor kf | ow 60 have been split, resulting in two extra transitions 74 and 75
respectively. The fact that not all the elenents 53,54 associated with the
pl aces 66,67 | eading up to the transition9 76 are 5 interdependent with all
the el enments 55-58 associated with the places 68-71 to which the transition

76 | eads. s, ; ey 2 : L
7a, 76 the STEE $Ba of i 8 el B b6 Rl bk Bl MIBIELT| O
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for each transi tA desciiptionwf thel protdse nsadel 32 a$ gieen apeve dould easilk iead o e,
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i n schedul ettyperasgociated with tige seqond pface @lds 1Secton’' 8l Bepending anrtbie putsdbmetobps i n
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| east one stlhaecippercatapchocagsisesplabes 42,48 deppesemiing thedasls, 35:8600fansedingosi t e

et hod corpPrEiBPRE g badBAy Bha reying R wydyored et EBop B i Tl

descri bi ng thnanch@optasistaspledts 44, twhich represguts diupatask 37 ot enietvirgubetayeutnfant s
52-59), wh ' - IS '
(6-0y: " cr cagblil o RLGERs 11 tadions il & BhNAG 4 iBteFerfiff e GUEC

as a st ruct 38af adding captions ang réfeienge narmkmlstotachapteassoci at ed el enent type,
connect accor di ' e NGl s - | at,i .t h

el enent gg( 52- 59§|4h§%g®?£ﬁ| R’gh{ﬂS‘g?%ecl%ﬁﬁtﬂ’%p% ?réo-rg\?f,?'a??o@trdeng eLI s%gﬁqef I C

wor kf | ow ( 6Gppareat ardy duringezkecutionndia spheificraotiktidw coeated o itr indhe eneffiadg t he

taskc el ementhaolg 8 nebed REMRRE SRR R 1) BboBhH ttaff idues
accor di ng t of cteation 6f thé reartanged workflowi ng t he step (12) of checking the
itabilit f ot : : | h
a8 5O A i Tl AR H8Y 4oy e Loloni kB Wi B P
gener al 2@or isaimevas(tB9type Gissociatethwith é1e plase 4hwhenetoe uprar apd davesmibranpcpes ok i n

the general tﬂ@g&gé}%&rﬁf%w %‘E@:}@Bbgﬁxegﬁ%o{ ﬂlie?y;%; v é%%%%tédéiith G pléde 43¥nt h the

sanme associate enent ty a assoclated with
t asks (42- 44he upper heanshishkigherdn thetelementdype hierarchy feamthat & assegiataskwith the
types (7, 9) ' | nasks (41, 45, 47) where the branching
pat hs 25 Spﬂlé}%}ﬂ&bﬁ?ﬂje%ﬁ%tgﬁgfg. according to aer/_ one of the &[j_ecedi ng
cl ai ms, wher ei nAcherdingftp thet meihod descriveddtie thidsstgp b4 intthe flow jchart oifdapt i ses

o ned®s SSEPRIRRKEY Sithofl B0l M ARG SRRSO, 1 o
ot her el ene.ﬁramqkpeghqtﬂd gplit and join at places with the same associated type and types
associated with places in the branches should not be higher in the element type
hierarchy than the types associated with the places where the branches split and join.
Fig. 7 shows a general workflow 46 derived from the same process model 32 as
30 the general workflow 39 of Fig. 6. This general workflow 46 would pass the test set in
the third step 12 of the invention. The branching paths now originate from a place 47
with type 'Chapter' 7 associated with it.
After the general workflow has passed the test comprised in the third step 12 of
the flow chart of Fig. 3, a next step 13 in the shown embodiment of the invention is to
35 rearrange the general workflow 22,39,46. Fig. 8 shows the application of this step 13 to



5. Method according to any one of the preceding clains, conprising the step
(13) ‘of rearranging the general workflow (22), by noving connections

bet ween two sequential tasks (24, 26) which can be carried out in parallel
in view of their associated 35 elenent type (7, 8), so as to schedul e them
to be carried out in parallel. 14 6. Mgghod according to any one of the
preceding clainms, further conprising the step (16) of rearranging the

specific mm@‘% éf%rl@MWfEZVdffFﬁb qomagtépq@%ohﬁirwaetbmm?w&h gandifisik s
(66, 71 ) associ ated el enents i ch gperate on el enents
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associating elements (52 tasks to create a specific workflow (60)
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according to claim8, wherein taskS are represented as pl aces.
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Thus, in Fig. 9, the model 51 comprises the document 52 to be created, which is
an instance of the type 'Document' 6. The document 52 of this example consists of
35 chapters c1 53 and c2 54, both instances of type 'Chapter' 7. The document has an
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type associated with the place to the created place. Extra directed connections are then
added to connect the newly created places to the transitions.

In a last step 16 in the method according to the invention, the specific workflow 60

15  obtained in the previous step 15 is rearranged.

The concept of interdependency is used in this step 16, just as it is used for
creating the rearranged general workflow 48. It is defined in the same manner as
before, but now used in the context of the model of the object in terms of elements and
not that of the element type structure. Two elements of a composite object are

20 interdependent, when there is a directed path from the root element at the top of the
object structure to an element at the lowest level in the structure, which passes through
the two elements.

Referring to the model 51 of the composite object in Fig. 9, the elements ¢1 53
and s1 55 are interdependent, because these two elements 53,55 both lie on a directed

25 path b from d 52, which is at the top level of the model 51, to s1 55, which is at the
lowest level of the model 51.

Fig. 10 depicts the application of the last step 16 in the method to the specific
workflow 60 created in the example of the previous step 15. This last step 16 in the
invention results in a rearranged specific workflow 73. Extra transitions are created for

30 the rearranged specific workflow between two sequential places with interdependent
associated elements, if all the output places of a transition have interdependent
associated elements. Again, the result is to position places in parallel as much as
possible.

For example, in fig. 10, the place 71 representing the editing of section s4 58 is

35 differently connected in the rearranged specific workflow 73. The place 67 representing
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workflow 60, finally resulting in the rearranged specific workflow 73.

Naturally, the invention is not limited to the described embodiments. It can be
varied in a number of ways within the scope of the claims. In particular, the method can
156 be applied in numerous different settings to create a workflow with increased
parallelism, i.e. in automated production processes of goods, or in scheduler programs
for groups of coworkers. Also, the order of steps in the method can be slightly varied
without influencing the resultant workflow.
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15 combinations in the specific workflow (60).

2. Method according to claim 1, further comprising the step (12) of checking the
suitability of the general workflow (22, 39, 46) for further use in the method.

20 3. Method according to claim 2, wherein the suitability of the general workflow (39,
46) is checked, by checking that branching paths in the general workflow (39, 46) split
and join at tasks (41, 45, 47) with the same associated element type (7, 9) and that
types (7, 9) associated with tasks (42-44) in the paths are not higher in a type hierarchy
than the types (7, 9) associated with the tasks (41, 45, 47) where the branching paths

25  split and join.

4. Method according to any one of the preceding claims, wherein the definition of
the model (51) of the object comprises creating a directed acyclical graph, in which each
element (52-59) is assigned a position depending on its type (6-9) and the relation to the

30 other element types (6-9).

5. Method according to any one of the preceding claims, comprising 'the step (13)
of rearranging the general workflow (22), by moving connections between two
sequential tasks (24, 26) which can be carried out in parallel in view of their associated

35 element type (7, 8), so as to schedule them to be carried out in parallel.
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8. Method according to any one of the preceding claims, wherein the workflow is
modelled as a Petri-Net, comprising places, transitions (28), and directed connections
(29) between places and transitions (28).

15 9. Method according to claim 8, wherein tasks are represented as places.

10. Programmable processing device, comprising means for automatically
generating a workflow and means for operation by one or more users (1-3),
characterised in that the means for generating a workflow make use of a method
20 according to any one of the preceding claims.

11. Computer program capable of running on a computer so that the computer
running this program is capable of or adapted to carrying out one or more of the steps of
a method according to any one of claims 1-9.
25
12. Computer readable medium having thereon a computer program code means,
when said program is loaded, to make the computer execute a method according to any
one of claims 1-9.



