20 July 2006 .1 Method for creating a workflow According to a first aspect
of the invention, there is provided a method for creating g jaRrdookow
conprising at |east one structured process, with interdependent tasks, and
a conposite object, e.g. a report or manual, involved in the process,
wherein the nethod conprises the steps of. - defining a nodel of the

obj ect, describing the conposite obj ech as an aggregate of constituent

el enents, wherein each elenent is an instance of an el enent type; -
creating a neral wor.kf | ow nodel ling the process as a structured graph
conpri si ng“@ﬁ%ﬂé%\fmcfer?t'ﬁ'ﬁ aa‘%’grg%[f)gt ed el ement type, connected according to
their dependencies; - associating tasks with elenents according to their
type, to creat I fi G \ar. Q ] er, [ hat _t od
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- devi ce, cotgmelhedcompiises thestepagtomatical |y generating a workfl ow and neans

for Opefati%ﬁhbﬁg%nﬁo@’él M HLoBIER doscritiitPiht CoRipbsittorjébt kB ah doBRgaRadgts for
generating a workfl ow makes use of a nmethod  according to the ]SI rst aspect

of the i nverfiangiifuenfilementss whersin el elegieplie ap instasge ahartelpasMdyR$t runni ng on
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medi um havi ngppbhduneies; a conputer program code nmeans, when said programis
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- There is provided a programmable processing device, comprising means for

automatically generating a workflow and means for operation by one or more users,
.characterised in that the means for generating a workflow makes use of a method
according to the first aspect of the invention. |

There is provided 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 the first aspect of the invention.

There is provided a computer readable medium having thereon a computer program
code means, when said program is loaded, to make the computer execute a method
according to the first aspect of the invention.

Such a method is known from Sarin et al., "A Process Model and System for
Supporting Collaborative Work", SIGOIS Bulletin, 12 (2/3), p. 213-224. The method
disclosed therein comprises decomposing a collaborative process into units of work, or
tasks. Tasks have objects as input and output. The result is what is generally known as
a workflow. The units of work can be assigned to people who will perform the work,
when the workflow is executed. _ |

The known method can be an effective way of creating a workflow. The automatic
association of tasks with objects saves time and money during the scheduling process.




when the workflow is executed. The known nmethod can be an effective way of
creating a workflow The automatic association of tasks w2ihjubtgoeets saves
time and noney during the scheduling process. 20 July 2006 | a However, the
known nethod for creating a workflow takes insufficient account of the
resources avail able for acconplishing various tasks. This can lead to a

wor kfl ow in which people or machines wait idly for another task. Such a
wor kfl ow results froma |ack of insightainto the way in which objects are
nmut ual |y dependent. For exanple a product rmanual does not have to be
printed and bound before translation can be started. It is sufficient that
a fi ni shedHewsver,dhe sagwn piethod dor ergatingas Woddinwdgkescdsufffniant af¢nant abtheasks
are, 10 JebQrad Sdisse fér%@ﬁﬂl@ﬁfﬁ%} Priofd EasRE OFHIC oan TRRYC2NPGIoR RC Ut ed

concurrently. Known nmethods for creating a workflow do not take account of
the rel at i"¥WHCHRRARIEAS Machings wailBlyiforanother sk sSush myeskiiow resite fom aaglet hod f or
creating a workflow that nakes nore efficient use of available resources
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out cone. Iepoargsa s digdesgd. pref erred enbodi nent, the suitability of the
general workflow is checked, by checking that branching paths in the
general workflow split and join at tasks wth the sane associ ated el enent
type, and that types associated with tasks in the




paths are not higher in a type hierarchy than the types associated with the
tasks where the branching paths split and join. The nethogoijgiyoogarily

i ntended for use in progranmabl e processing device, for instance a

conput er or autonmated processing equipnent. It is therefore advantageous to
us a suitable representation of object and workflow. To this end, the

nmet hod may conprise nodelling the workflow as a Petri-Net, conprising

pl aces, which represent a task, transitions, and directed connections

bet ween places and transitions. Such a @odel of the workflow may nmake the
met hod well suited to inplenentation in a conputer program for instance
usi ng obj ect oriented programm ng techniques. The nethod w ||l now be

expl ai ned in fl]‘?ih*ﬁ‘e@"ddgﬁai%lcmm methofcempttestreartanging g tesksion e dasings, of
whi ch: Fi gthel agddeitfed2elSR8RMEbé Gord cREIR paalldNaSOMbHERNESHbihdliohd ik e
wor kf 1 ow, invglving one or nore participants and obtained by the nethod of
the presenfPHFNH¥RW: can be wused, Fig. 2 shows an el enent type structure
for a conposi t ehehjtier blleatigh of tdids ab gRipantsOis RefotS@H il Bn CdiRakveNShdN
exanpl e ofﬁg Wor kflow.lt hat tgan bekﬁxec ted in the envir nrrﬁnt of Fll g. 1,
Fig. 3 shofRCE"TAWSENLie s8Rt varkiy lons et casuBency A GETTHBIRICHPT t he
met hod 20 fhskywBeHibishtarcmatedicng t o t he present invention, Fig. 4 shows an
application of,t Seco in the flow chart of. Fig. resulting in a
general wor kf | 8\ otr%og%%gﬁgthgfw%ﬁ%\' b@r@&gﬁ’éf—‘?"&"s’fs gffi%‘?*’ %feci"ﬁgv&g anot her
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Fig. 7 shows anot her exanple eneral workfl'ow created fromthe process
nodel of Fig.In5 pagiedan preferred gumadimenioihk faubiabilits of tha genesalf werkiiave isnet hod

accor di'ng dHackdd)By BieRRiAG thak BI4ARKIAGPPaths in the general workflow split and join at tasks
with the same associated element type, and that types associated with tasks in the

paths are not higher in a type hierarchy than the types associated with the tasks where
the branching paths split and join. '
The method is primarily intended for use in programmable processing device, for
instance a computer or automated processing equipment. It is therefore advantageous to
us a suitable representation of object and workflow. To this end, the method may
comprise modeliing the workflow as a Petri-Net, comprising places, which represent a
task, transitions, and directed connections between places and transitions. Such a
model of the workflow may make the method well suited to implementation in a
computer program, for instance using object oriented programming techniques.
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 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,

Fig. 3 shows a flow chart comprising some steps in an embodiment of the method




Fig. '8 shows the application of a further step in the method of Fig. 3, in
which the general workflow of Fig. 4 is rearranged, 15 Fi @oJg1 ws the
creation of a specific workflowin a further step in the nethod of Fig. 3,
wherein the el enents defined in a nodel of the conposite object, based on
the el ement type structure of Fig. 2, arg associated with tasks conprised
in the rearranged general workflow of Fig. 8 Fig. 10 shows the

application of a é&bpdﬁtosthggrésgmti%n hod of Fig. 3 to the specific 20
wor kflow of _Fig. 9 in ich The specific¢ workflow is rearranged. A workflow

can be descFBpgd ghows ancanplieationef the sgeendstep intheflow chast offig.t3, resuttingdn awhi ch
obj ects, docunent nePﬂW‘HﬁW@HhQ[gr&@%fﬁ?ﬂrgerB%?? 4fromone participant to
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the other for _action, accordin 0 se rocedural rules. Al nost any
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group of coworkers 1-4, as iITlustrate 1. They may possess
di fferent t§igeld ofhowsqnigxample ofadepkial werkflgw creatadrbm the pecéssmbdatefber may

be the group | ea ; 70 al onpyter wth

sof tware for schgﬁ%'lﬁl%}bﬁgﬁguﬁgggﬁér%gﬁ% ) g{nl\slgee@ggﬁ%'&ea}gg%%%“ﬁ’gﬂwgr coul d
be a technical whedateged apupsuitable in a step R&ibe 3ethahaccerdindctortiiy plessret at hi s
di sposal a word gﬁ%ggﬁ_or and CAD-system Hi s other coworker could be a
translator 3, located in his native country, with a database and ‘

wor dpr 01@35 Jug. 7t shpws @hethesexample pirs ganes morkﬂpmmmt? gbm ttie priosdustnod S ihons
of the ocunent s | ' r nt y_the printer, The
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85 wor kfl ow can ke presenttioventitte sure that every menber 1-4 of the group is
i nvol ved atg; JL ; ri L1t Ss, . accqrding to his
or her capa% %I t%ééwgﬁ‘%%@géégﬁg%?ﬁ%tﬁggtgﬁ(ljr{v\sﬁe "ﬁ%‘p%?smlwﬁﬂgb&'et he group

are in contact wgeherahworkflowof Fight isugdramgedt work 5. This coul d be the
cor por gke gy rran r . K. .0 e the internet, The
conput 2? of%r?g %bw#r%?%%g?ét{&ﬁgé%@%&?&sﬁ@ﬁmo {“Fﬁgysg‘?%'ﬂgh%ﬁ"e %’Fkgrs can

5 be programed Bowheneinthe etements dafinbdth amodeldif thg: dompobite dbjettidsed onThi s

of the menbers 111 efentigid ARRAH. U 2 2% i do BB PpEs s Bie can
be ‘used t o nonit raranded genarallwarkftow of Fig. 8,
_Fig. 10 shows the applicatioh of a furthef step in the method of Fig. 3 to the specific
20 workflow of Fig. 9 in which the specific workflow is rearranged.
| A workflow can be described as a schedule of a process in whole or part, during
which objects, documents, information or tasks are passed from one participant to the
other for action, according to a set of procedural rules. Almost any process or object can
_ be incorporated in such a workflow.

25 One example is the creation (the process) of a document (the object) by members
of a group of coworkers 1-4, as illustrated in Fig. 1. They may possess different types of
equipment and skills. For example, the first member may be the group leader 1. She
could have at her disposal a computer with software for scheduling, making
presentations etc. The second member could be a technical writer 2, located in the R&D

30 centre. He may have at his dispbsal a word processor and CAD-system. Hié other
coworker could be a translator 3, located in his native country, with a database and
wordprocessor at his disposal. A print shop 4, where the finished versions of the

- document wili all be printed, is represented by the printer. '
The members 1-4 of the group are involved at different stages in the process. A
35  workilow can be used to make sure that every member 1-4 of the group is involved at




group's process. In the situation just described, the invention is used to
- create a workflow wherein the time during which group mentenalyxed to wait
for each other, is 10 kept to a mininum The sorts of workflow w th which
the invention is concerned, are those involving three entities: elenents,

a process nodel, or general workflow, ang participants. An elenent in a

wor kf |l ow created by the nethod of the invention has a certain type
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20 The method of the present invention uses element type structures that are
directed acyclical graphs. This term describes the fact that the elementtypes are in a
hierarchical reiation o each other. The element type at the top can be described as the
parent of certain of the constituent element types, the children. A constituent element
f | type can itself be the parent of a further ‘child' element tybe. Attributes can be inherited
256  from a parent by a child or passéd by a child to a parent. A child cannot have more than
one parent, but a parent can have more than one child. This ensures the acyclical
nature of the element type structure. |
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




“Docunent' 6 type is therefore at a higher level than the other two types
7,8 in the elenent type structure of Fig. 2. An el enent wibliuR dopge at a

| ower level in the type 5 structure can itself be nade up of other

el enents. For exanple, chapter one in a docunent can conprise sections 1.1
to 1.5. Each of these sections is an element of type 'Section' 9. Because
a group of elements of that type 9 make up an elenent of type 'Chapter' 7,
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~ paper has bﬁ%ﬂﬁ-@&f’m&\@d from 20 the drawer. Tasks may have attributes
defining the type of el ement they work on, the state of the element at the
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I n the prochegiiedn tﬂéﬁéﬁ(? Be @R ﬁ%é%HRNh%H% v %H?. the BEs e'ﬂﬁgrt t}ﬂg ¢ third

ntity involved in 'ow t articip e’ concep
{Sart i ci pantPsoqustion etfurtberdsruments, Q\@@ lﬂbebmnt@e ard!fmd numbpeoff dhaptersie t asks

on the el ementyhe skbordd rﬂﬂ)’t@rﬂe%ﬁﬂé@ aftﬂg%f%?t{q?g{se%ﬂﬁﬁd %Efﬁé 88{'&%&‘3](9 't he

so-cal l ed roles, descrl therr capabi erri
group | ead@mpdstiofihe preaess Fne geperal workfowis compoRid of a ohmberdf tastsi Fer 2 wi | |

have thg r (ﬂ"leﬁandé’r !a%!?sr in thér H%FM E@H%un‘?'er{\ﬂlb@én E%E'servﬂ'ltiﬁg of LRBSIAL pl:  The

print shop user cah ave the
sane rol e; "%V'%j"fngﬁfaaghaﬂ!i?f Pléfﬁﬁ@ﬂbllswf(ﬂ‘leatﬂmmeat/e t he roI e 'witer'. The
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20 | the drawer.
Tasks may have attributes defining the type of element they work on, the state of
the element at the start and the end of the task, and the skills or resources a participant
in the process must have to carry out the task.
{ This brings up the third entity involved in a workflow: the participants. The concept
25  of participants is used to refer to the resources needed to perform the tasks on the
elements. [t is advantageous to characterise participants by so-called roles, describing
their capabilities.
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 ‘franstator’. The print shop
30 4has 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 fundamentat restriction on the
number of roles a participant can have. Roles are merely a handy boncept 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




35 Al'though, in the exanple just described, alnpst all the participants are
human, this 20 July 2006 need not be the case. The nethqd aoqarydioog to the
invention is equally suitable for <creating a workflow in a plethora of
different settings. It is, for exanple, conceivable that the nmethod be used
to increase the efficiency of a manuf acguring process, for exanple the
assenbly of a nechanical device. The 5 participants would in such cases
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' ' Y flow, ich_can then e
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processi ng ce@pass the sofdsaralprenesees and thalphgsitad cormputivgtresowrcds thet lindit tadj ect ,
the nmeyhod namper &b ggs“%,g ptatH.llél Bg%sgggi on is particularly suited for creation

r?g struc urepJOJ J

of a workfl ow usi eCts. The method according to the
present i nvent Mamethedtassordingge #id invention icblild aisobentsat i siguationdiinas i ons of

botween e S st il Such ool TERh bE Kb Bed AN Hnafebange uiRgo
el enent t yfhe mathed of the inventian, keimpdovef the eeniiing aburegateavq vy, dln examishl gw and
a speci fi Csuch a situation is a complex computing project involving several computers in a
20  network, like the Internet. Software proceéses on the computers form the participants;
the data to be processed is the composite object. Processes on the different computers
affect each other. They can be combined into one aggregate workflow, which can then
be rearranged using the invention, in order to make good use of the available
processing cépacity.

SN

25 Although suitable for almost any kind of object, the method according o this
[invention is particularly suited for creation of a workflow using structured objects.
The method according to the present invention creates a specific workflow,
containing combinatioris of tasks and associated elements. it is important to make a
 distinction between elements and element types. An element is an instance of an
30  element type. There is a similar difference between a general workflow and a specific
 workflow. A general workflow relates tasks to element types, whereas a specific
workflow combines tasks with elements. A general workflow can therefore be used for
creating a second specific workflow for a second composite object withi the same
_ element type structure as the first. |
35 '_ As an example, the specific workflow might contain a combination ‘write chapter/




wor kf'l ow. A general workflow relates tasks to el enent types, whereas a
speci fic workflow conbines tasks with el enents. A general »yorikfdgy can
therefore be used for <creating a second specific workflow for "a second
conposite object with the sane elenent type structure as the first. 35 As
an exanpl e, the specific workflow m-ght f:ont ain a conbination "'wite
chapter/ 20 July 2006 7 chapter three', "print black and white/page
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10 Sone |rrportant steps in now ined in nore detail,
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relati 0fs bet WO8I¢ iMppeiantstepsia fheanethedwillnpwieeerplainastio momdeistl rusingur es, as

exenmpl i fi eqnhd Bvdrlifw providee Imﬂoﬁ‘ﬂcﬁaﬂ ﬁogresent exanpl e of creating a

ocunent, the first step 1 will result in the elenment type
g’t ructure dfafirsgstep 104theclrment tm?@tréctumets definasy This nfeaps i3 camposienbjest ep 11

in the met @ﬁﬁoﬂéﬂé@'e&% ééﬁf _H%{en&’ didHferits Eﬁ"idenfﬁ’%rdlggltﬂéﬁr tyﬁet'ﬁ{eﬁlaﬁcf)n fasks and

associ at ed el enment e relation etvve ous tas

primrily ﬁﬁ@”ﬂ?ﬂ&&esﬁﬁe Wnr%&entqﬁé:;v theplementiype stredyres sascempliibdsin Figh i2s
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el enent. Fig. hows applcalono IS ste dto

create a \/\/HFGEH‘QQ}WH%U" "!Wé%ﬁ"@%lﬁtmmqﬂyrelofﬁg stlsaussbdlébgve 1. One taik1%7
S

in the IOrOCGSSRbﬁlrﬁlﬁﬁtdﬂflbt:?]%gse%ncf‘steﬁ?ﬂddlﬂ? meﬁ’al?fﬁ%l JARRG thlichet

a task 18 of reviewng a ter can 9 m ght
be -t he edi WMoAdlowfn termes of tagks amw@ﬁsn@ateﬂ@ﬁmemtmamwmlatmebe@m e ng of an

appendi X.  fafdudthsks Asrimarily F8"ords id WRick Y 3R 'bBEx8uld 9s HAHHEHR M his stage.
20 1 Only an element type is associated with each task, not an element.
Fig. 4 shows the application of this step 11 in the method to create a workflow for
the group members 1,-2,-3,-4 of Fig. 1. One task 17 in the process is the writing of a
éection. Subsequent upon this task 17, a task 18 of reviewing a chapter can be defined.
An optional task 19 might be the editing of a section. Another task 20 would be the .
25  writing of an appendix. A final task 21 can be the publishing of the document.
In the method according to the present invention, a process is modelled as a Petri-
Net, resulting in a general workflow 22. in the particular embodiment of invention here
described, the tasks 17-21 are modelled as so-called places 23-27, respectively.
Like other Petri-Nets, the general workflow 22 further comprises transitions 28
30  between the places 23-27 and directed connections 29 between places 23-27 and
| transitions 28. Another embodiment of the method according to the invention is
possible, wherein the tasks 17-21 are modelled as transitions. Mathematically, thers is a
duality between places and transitions, so the invention does not depend on the
particular manner of representation chosen. For consistency, only the implementation
35  wherein places represent tasks will be described here.




In the nethod according to the present invention, a process is nodelled as
a Petri- Net, resulting in a general workflow 22. In the paoyusulods

enbodi ment of invention here described, the tasks 17-21 are nodell ed as
so-cal l ed places 23-27, respectively. Like other Petri-Nets, the general
wor kfl ow 22 further conprises transitiong 28 30 between the places 23-27
and directed connections 29 between places 23-27 and transitions 28.
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certain kinds general workfl ow conprising branching paths should be
checked. Accoridiganally, getiain kinds obgeneraliworkftow ¢droisinigaorancbing fiaths shouldnpr i ses

et hod. _TH ERepkd Aiopfdnki (NREIB 82 e W Ehafl W1 £ o baihirBBt ghédarid ' 7°
Fi g. 5 shotie suitahiltyakthe gangrriovakiiow for furthes usmindhe @thiod oThiswstiep wiltloe cr eat e a
explained with reference to Figs. 5, 6 and 7. '
20 Fig. 5 shows a second examble of a process model 32 from which to create a
general workflow. Again, the process is intended for use by the members 1-4 of the
group of coworkers in Fig. 1 and makes use of the element type structure of Fig. 2.
Additionally, it comprises two branching paths, which in this case are conditional paths;
some tasks are only to be executed when certain conditions have been met.

e,

25 The process can be used in the creation of a manual, Rather than adding
technical drawings as illustrations, it might be useful to add photographs, so a reader
not versed in reading technical drawings can more easily recognise the parts of the
product to which the manual refers.

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 shduld be inserted, a




.general workflow. Again, the process is intended for use by the nenbers 1-4
of the group of coworkers in Fig. | and makes use of the ehgggHoosype
structure of Fig. 2. Additionally, it conprises two branchi ng paths, which
in this case are conditional paths; some tasks are only to be executed
when certain conditions have been net. 2§ The process can be used in the
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-~ 20  same as the type associated with the place 45 where the upper and lower branches of

the general workflow 39 join together. Also, the type 7 associated with one place 43 in
the upper branch is higher in the element type hierarchy than that 9 associated with the
place 41 where the branches spilit.
a According to the method described, the third step 12 in the flow chart of Fig. 3
25  comprises checking a general workflow with branching paths against two rules.
Branches should spiit 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




apparent only during execution of a specific workflow created fromit. In
the method according to the present invention, this error 20gulydobead to

problens in the |ater stages of creation of t he rearranged workfl ow. The
problemlies in the type 9 associated with the second place 41. It is not

the 20 sane as the type associated w thothe place 45 where the upper and
| ower branches of the general workflow 39 join together. Also, the type 7
associ at ed the géneral evapkflome2213f Fig. 4. This stegpt3 cdmprizes deferhiniigdor daeh tlagsigdrement

t hi er ar, at 9 asso ted 41 where the, branches
ot AcodPleed s HaMREPRBE Glsleres camactiun 21 PAOCY Gt 61 PEMORE! {1 ow
chart of Fibgck Ge. B2 oumﬁom sertrachictisatg e deBRMTonHedtishs)OM oMidrito Prcasasli ng
pat hs agal ranches should split and join at places with the

sane associ et%‘ﬁ“%ﬁﬁ"?ﬁﬁ“ﬂﬁ?@ associated with places in the branches

shoul d Bot be ngbehilslthetrﬂitﬁhtﬁd emmumﬁtﬂy iBlefdepRrdérity betit@nttypes
associ at ed es split and join. Fig. 7 shows

wh th ch
a general {y @“%&?W&tﬁg%ﬁﬁf%eaﬁt%e'smagb@eewaémte@zpatdenybat he
gener al V\Dlphtfhleﬁists'ﬂf&)fﬁfthé:nﬁt e!@meﬁhtype gemhe e ofie ke 46 anBid Foifasta t he test
set in t hj td % { e I nvention. The branching paths now
ori gi nat e ﬁ%‘ﬁ tﬁ?&é’gmﬁ? eve)p ql?eISVB‘étu'eGﬁ‘a‘ﬂi"@? both elepaent fypes e\ﬂecfﬁﬂﬂﬁ fo After
t he generaFlgv\QlfdffdnCéNahﬁfe ({710 'Uh@ptbﬁ'tanﬁ%%tlbﬁ'eﬁareﬁht&r'&%péﬂ?ieﬁfj peéfRe 12 Of
theflq Bge&)?] g'g %t 13|nthe shown enbodi nent of the
|nvent|¥)vn y gt {'\%’"r ‘érdﬁ‘ﬁ'?ﬁjgpzttﬂ@ wor kf | ow 22,39,46. Fig. 8 shows
the appli cHtaiteinsifibn bd&‘dtﬁs Béﬁt@eﬂ%vé Plaaé)s v}ftﬂ Nor?ﬂf@dé&nﬁ@ﬁ 436584t8d ty?@é lilflé ow 22

'of Fig. 4. .This steg‘:t rlses determ ning for each transiti

-~ {whet her t heliregted GonR & eseRlacss al?@r‘i'?%@@”%tf%‘ ape brokaaandg to | t can be
moved  backeatranged. The Pasﬂtls rrafrét%d:wwémtrﬂaééa%u Bé s&ﬁé%u@urn?séed

order to_ increase the nunber of parallel places. 5 To do

connect i ons
this, the ?@CH{?H cpngeentiy instRad b sequablially: er dependency bet ween two el errent

types is an el ianmiéxdnyiig of FigUs; ke élem-BY\PtySé?%%Qémétéé@ﬁi&hﬁ’feeplééetﬁ dependent i f
a path exi sts fromthe r%?t el enment of the structure to an
end poi nt GPEFeD W%%F?Sé& Qfée‘{b%’t"t‘%%ch%‘?}@'[a%th?ﬁ@@qmb@?&@séﬂamﬂ\ﬁh bot h

el ement t Whé%ldceQG mﬁ?ﬁ&rﬁfebrés@nfs%e Whitthg ot ah(yppéﬁtilff@@ﬂbﬁnte cﬁs‘fzeﬁd’é?ﬁs Chapt er
7 and ' Sec ar endent . because l'1e on the
dashed pat %B'@I ;r@df rgcted conn ction leading to the tran3|t|on between these two places
_ 24,26 can be broken and moved back. It can be seen from the rearranged general
20 workflow 48, that the result is a directed connection 49 between the first transition 50
and the place 26 representing the writing of an appendix. In the rearranged general
workflow 48 of Fig. 8, the other places 23, 24, 25, 27 remain in the same position as in
the original general workflow 22..
This step 13 in the method according to the invention embodies the realisation
25  that writing an appendix is a task; which does not depend at all on the resuits of wtiting
the sections of the chapters in the document:
Two subsequent steps 14,15 in the method are depicted in Fig. 9, for the example
of the production of a document by the group members 1-4 of Fig. 1.
In step 14, a model 51 of the composite object is defined. This is a model of the
30 actual composite object involved in the workflow to be created. It consists of elements
52-59, which are instances of the element types 6-9 as defined in the element type
structure. _
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 ¢153 and ¢2 54, both instances of type 'Chapter' 7. The document has an




If a'transition occurs between two places with non-interdependent

associ ated types, the directed connections between these phag d the
transition are broken and rearranged. The tasks represent eg bgs% ese two
places will be scheduled to be executed concurrently instead of
sequentially. 15 In the exanple of Fig. 44, the elenment type 7 associ ated
with the place 24 representing the task 18 of reviewing a chapter and the
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of an appendi x, are not interdependent. Therefore, the directed connection
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appendi x a 59. IrGniast step 46 irdBe oethridstosorsingstodhe inmention, 168 spedfiGBorkéGy 57 .
Chapt eggC2 ; i 0nl ' section s4 58. In the step 15
subseqagnt O%Bnﬁaﬁﬂg%ﬁ%‘g&%ﬁ?@@sEgﬁérr%%gd, the elenents 52-59 are

associ at ed wi t fhhe genospt efdntergepérsienenisrused dnthiseten 16, jusb ek ftliousetiFfoof Fig. 8,

i n order Erefaﬂgfh‘éggén‘r@gtéﬁﬁgﬁér&%’éﬁﬁdﬂ 8K 18 Yefirlddfin FREGd Malifdikd ow 60 i's

also a Petri -
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 resuits in a rearranged specific workflow 73, Exira transitions are created for

30 the rearranged specific workflow between two sequential places with interdependent
associated elements, if ali the output places of a fransition 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




of pllaces 61-72, transitions and directed connections between transitions
and pl aces. V\hereas in the general workflow 48 each pl ace 22}311%,726(935 an
el enent type 6-9 associated with it, the places 61-72 in the specific
wor kfl ow 60 are each associated with an elenent 52-59 in the nodel 51 of
t he conposite object. The specific workfipw 60 is 10 created by making a
copy of each place in the general workflow 48 for each instance of the

{ype. assoct dleadiing of Bork20ese a0 feRuilp 65 RRI) TS EAGAY 787! orent

associated with t | ace to the created place. Extra

with the e
di rect ed coﬁ%@@?? Biedwg places 8.7 1 é!?JIH\?cFUP(PPB'@ﬁW@éF'f@ werkfewitp heve heemispit.aces to
the transitg@0fing Intwe e'xﬁﬂraﬁélﬁdhsjﬁ arly ﬁ}%%ﬁ@él Tﬂﬁ?ékf]%d?ﬂolté?i thge

i nvention, the sgecr fic workflow 60 ned revious step 15 is
rearranged elemen ﬁﬁrﬁssﬁff'afﬁﬁt“@hd%é'ﬁ%ﬁ@ﬁﬁ lsadisgup tmthaﬁragsrﬂ@reﬁ a®, just as
it is used ﬁ@rded‘eh&é’ﬁt'mﬁﬁ a"ll'?ﬁe él@ﬁ‘r‘éﬁ%‘ﬁ%%&% G560 wiRtid biguedids- ?1 torhlﬁcﬁje“ ned
in the sane manner as fore, but now use In the context o he nodel of
t he object hg tiaasitien B ieéri% AeAcye farigpliting up thatrapsitiorng6 istaciweriransijipes
structure. nt, when
there is a d%i%m%g?ﬁﬁopgerﬁ@ﬁgeé%tgnﬂfgeﬁrréeér?ts'%?t?tt rérigcgrﬁ))hg?%etﬁgﬁ ob ect
structure tW@2HANGEdenent at the | owest level in. the structure, whi ch passes

ob] 66t i Fig. N YRIE| T ol dnfelferty TBREdked dorlockdll RARRPAI P o
these tWbo ctlemens assTias with inpui pacas age interdenandent¥6thihe lalemefntscaasdcraed whi ch
ovel of o rat oyt Blacksis BRfFor Sdoh théhsfion Ryt i sdtofting Bectlel T ey 16
{n the met Herkiiey 6f,di ngl;berestﬂltlmg In\Abﬁ# l@‘arramgﬁi)sneclﬁamd(ﬂow #he exanpl e of the
previous <10 Mgl b FiinohSPndtpnd e SOIERILAROUGRIL B 08 1o 1
rear r anged v@pedinra aumbﬁrr@ﬁmrrs withindlemsaope Oﬁthquﬂa?ms dn ppn‘tlaules tivai mhthod can

i nt er degendpnt, glr dd?llf SER Yetin 'sftc%&lééte ahﬁorf?@ﬁmpw Pm?e%g of a
transition have I nterdepende asso ga n, e result is
to positi orPaflighsm, iieninautemated pwumra®ssms;opde or iimclvddembregram fig.
10, the pl ggeyy 3ap§&rag®aﬁ<er§hmot e oRgiricr 6 sont @ﬁxteh%'akc%fi b@%yglﬁly?%ﬁed

differently connect earranged s eci |c WOr e place 67
r epr esent i ttheot infilepcipg te resultant workﬂow




the review ng of chapter c2 54 is also differently connected. The
transitions 76,77 between the two places 67,71 in the sub-%’;?r@jo specific
wor kfl ow 60 have been split, resultlihg in two extra transitions 72 and 75
respectively. The fact that not all the elenents 53,54 associated with the
pl aces 66, %@ﬁl ng up to the transition 76 are 5 interdependent with all
t he el enent =58 associated with the places 68-71 to which the
transition 76 leads, is a cue for splitting up the transition 76 into two
transitions _74,76'. The directed connections between the places and the

transi ti ons!- ¥&hachior creating pamektiow TRP@PEEIRY Bhigast one aifdstiiedns and
rearranghigesd, vilth'igiek®s e%@@ﬁﬁﬁ&k@%ﬁd%%te@b*ect,@%% g{ﬁ?ﬂto? associ at ed

with input places are i nterdependent wth the elenents ocilated wth all
out put pMmapual, invelved iretheqroeessh wheeaiis thel oathiod commmises thenstepsipt: opt i nal
specific workflow 60, finally resulting in the rearranged specific

wor kf | ow 73. defising aamoglel of the phiest: deseribingribe comppsitgiobigctaraescri bed

enbodi nment K g@?f : i i ik L0 ope of the
~clainms. | n%ggr%qacu ar, SE'%%“@%W@@%&W’@@%@ g%@é%%ﬂ "Elgt}%r@k?eoﬁrg di fferent
settings t@nlement typevor kfl ow with increased parallelism i.e. in automated
production processes of goods, or in scheduler progranms for groups of

cowor kers. _Abggtind & gefErdPivofiloRt B?%dd@ltihb%@?ﬁd&@gs 588 SRickiréd@Bidpy vari ed
wi t hout influencing™the resultant” workflow 13 CLAIMS 20 July™ 2006 1.

Met hod f or com@ssingdaskswitikan associaied elemeang te, ceansacterhaceording tar ed

process, W i dent tasks, and a conposite object, e.g. a report
or manual ,tﬁ(?m/%tfe\?@ ﬁ(laﬁgl’t he process, wherein the nethod conprises the steps

of : defining a npdel of the object, describing the conposite object as an
aggregat e of a386ASHNG (asks vathalements agrording taliel twpe ntorreate aspadist ance of

an el ement yorfiw chalsoRAisklth el BhBInoNRolirRYs WarkBiifld hadadlae Process as

a structured graph conprising t wth anl assocl a el enment type,
connect ed @odbe basig of the adseciatatbglemeshiype §or creatirgoearaiiel taskrelsientvi t h

char act or | SERTEERE P DHEPReTK AR HES' Tod, Pongi g he taske.

- checking the suitability of the general workflow for further use in the method.

2. Method according to claim 1, wherein the suitability of the general workflow
is checked, by checking that branching paths in the general workflow split and
join at tasks with the same associated element type and that types associated
with tasks in the paths are not higher in a type hierarchy than the types
associated with the tasks where the branching paths split and join.

3. Method according to any one of the preceding claims, wherein the definition
- of the model of the object comprises creating a directed acyclical graph, in which
each element is assigned a position depending on its type and the relation to
the other element types .

4. Method according to any one of the preceding claims, comprising the étep
of rearranging the general workflow , by moving connections between two




on the basis of the associated el enent type for creating parallel

task-el ement conbinations in the specific workflow ; and -20gaBckiosg the
suitability of the general workflow fér further use in the nethod. 2.

Met hod according to claim 1, wherein the suitability of the dgeneral

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

wor kf | onsegientialdasks whigh ean heyeargedothinnasalioh evigw b dheit assoeiatadent t ype and
that typ, ha i J hi gher in a type

hi er ar ch@émﬁ%ﬁétst%%getgsggg%%ég%&i%wﬁgﬁa?%gﬁ'éﬁ%r\%ﬁéel? e the branching
paths split and join. 3. Method according to any one of the preceding

cl ai-ns, nel i Nt A j ,Ses

creati ngvggé\? étgg{i ggcggygﬂ#%g?%are%ﬁﬁéﬁﬁ%ﬁéﬁ%’%g’z}ﬁﬁg&eﬁo@rﬁr%%si ghed a
posi t i onstdppafitdamanging thesspecjfie veorkifldv e by etaingocornectidrisebetivhen tved enent t ypes

. 4. Method accqrdi ng to any.one of the preceding clains, .c rising the
step  of SrbsRfaei Wl SRNGT < Rmanls offiSE $rETs fb AR B RLE ot ween
two 14 2fotldénticaPael Baied Eh@dmpaesily aiopBliltant slemeptsih@dmmdn.i n paral | el
in view of their associated elenent type , so as to schedule themto be

carried out in parallel. 5. Method according to any one of the preceding

clainms, fusi&hod aBBIrHRIgNe ahhdne D & FocE@Ah CRIEL NOhdrBR SRe6ikfing wor Kl ow,
by novi ng connections bétween two sequential tasks , with associated

el ement selemgpts(5283 médthdasks tel aspairtasspesiic varkflow omptisgs mainddd have no

enCOMDasSYchrd 1o URh s rof fTFRA b AETRRerdP wollgbPfrasggr dino to any

one of t precedi ng ¢ I el n"'assoc Ing elenments 59) with

t asks t oelement ef thesppmipiate tiywoekf | ow conpri ses making a copy of a task with
associ ated el enent type in the general workflow for each elenent of the
appropriate type. 7. Method according to any one of the preceding clains,
-wher ei n t h& Methéd boyording toadelohedf &re prebeding clsirhs, windrpini the n@rifloaces,
transitions and dilgec,tlﬁ& connecti ons between pl a&es atg transitions . 8.
Vet hod alSCa9dRIR] a5 Retr 7COMPIsRY Rlaces dEansitions . P JUREEH as pl aces. o.

Pr ogr amMmgdHnRciibrif Befidtt 184 hd ©48Ndnsi Ng neans for automatically
generating a workflow and neans, for operation by one or nore users,

8. Method according to claim 7, wherein tasks are represented as places.

9. Programmable processing dgvice, comprising means for automatically
generating a workflow and means:for operation by one or more users ,
characterised in that the means for generating a workflow make use of a method

-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 carrying out one or more of the

. steps of a method according to any one of claims 1-8.

~11. 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 1-8.




characterised in that the neans for generating a workfl ow make use of a

nmet hod according to any one of the preceding clains. 10. QoRKE BJoEPr 0gr am
capabl e of running on a conputer so that the conputer runningthis program
is capable of or adapted to carrying out one or nore of the steps of a

met hod according to any one of clains 1i8. 11. Conputer readable nmedi um
havi ng t her L onput er QL AN . en said programis | oaded,
to nmake théggg %'er execu{ﬁe@%&net h%%%@%%‘rq%?ﬁ#l% any one of clainms 1-8.
20 July 2006 |5 ABSTRACT Method for creating a workflow A nethod for
creating a workflow conprising at | east one structured process, with

i nt er dependentAmeihag forergatingrowpiddow eombiising at leag).one stragiared pPocesB Wit |

b} ect - denteronderfliahg and £ AMAISDE BoRE R, A rabnt Giheuiad i BBAR MBuent

el ements, WNAeess: eorepriseselepaeit i s an instance of an el enent type; -

conpr | Stng {Sang g tiRee] ot 8 oBiect BEe ik cor RSt Hinrhas faaoaeasieng Lo.
their = 10 dejoesiiventiotesnents, atersh saddemnastis anindiarRb@MBA blnfeRpdi N0 to
the taske ot ebEBbrdral Boriian by Sideling e pofesm & ¢ spucnst prapease the o
nunber of paoaiprisihg takk with @nessocined bRAINORPe) ébnhB&e&Eé‘&dr&ihggq Wgﬁﬁ' ow. A

progr alramabl e, Rrocessi ng device conprises neans for automati
generating éje&B’Fqcﬁ“F'gﬁl and means :for operation by one or nore users. The

devi ce usesmstiutating tasks e GIdrsils S8JRAAY toAhER Tpelts E:re%fé’?%@é?iﬂ%r W@Hﬁ&wﬁa” be
{\;\gn on a c&rﬁ%ut e Jo execute the net hod and autonmatica Ccreate a
rkflow. ( Mfthod comprises rearranging the tasks on the basis of the associated element
type to increase the number of parallel task-element combinations in the specific
workflow. A programmable processing device comprises means for automaticaily
15 generating a workflow and means for operation by one or more users. The device
uses the above-described method. A computer program product can be run on a

computer fo execute the method and automatically create a workflow.

(FIG.4)




