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Abstract. Interorganizational workflows represent a special type of workflows
that involve more than one organization. In this paper, an interorganizational
workflow will be modelled using a special class of nested Petri nets, dynamic
interorganizational workflow nets (DIWF-nets). DIWF-nets can model interor-
ganizational workflows in which some of the local workflows can be removed,
during the execution of the workflow, due to exceptional situations. Our approach
permits a clear distinction between the component workflows and the communi-
cation structure. The paper defines a notion of behavioural correctness (sound-
ness) and proves this property is decidable for DIWF-nets.

1 Introduction

A workflow is an operational description of a business process that takes place inside
one organization. Due to the rise of virtual organizations, electronic commerce and
international companies, many existent business processes involve more than one or-
ganization. These workflows are referred toirtgrorganizational workflowsThere
have been developed several specification languages for interorganizational workflows,
based on XML and Web services: WSFL, BPEL, BPEL4Chor, XLANG, WSCDL, etc
[6]. These languages lack formal semantics and analytical power. In order to solve
these problems, several formalisms have been proposed for specifying interorganiza-
tional workflows: Communicating Finite Automata, Category theory, Process algebra
and Petri nets. Petri nets represent a well-known formal method, successfully used as
a modelling technique for workflows see [1], due to their graphical representation,
their formal semantics and expressiveness. Petri nets have also been used for modelling
interorganizational workflows [2,4, 3,8, 5]. In the existing approaches, there is not a
clear distinction between the component workflows and the communication structure,
which makes the models difficult to understand and work with. Also, the structure of the
interorganizational workflow is considered to be static (i.e. the number of component
workflows involved is fixed), but this does not always happen in real situations.

This paper presents a new approach on the modelling of interorganizational work-
flows, based on nested Petri nets. Nested Petri nets [10] are a special class of the
Petri net model, in which tokens may be Petri nets (object-nets). The paper deals with
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loosely coupled interorganizational workflows: the comgrrworkflows behave in-
dependently, but need to interact in order to accomplishoaajlbusiness goal. The
interaction is made through asynchronous or synchronausamicationDynamic in-
terorganizational workflow nets (DIWF-netsie introduced as a special case of nested
Petri nets, in which every local workflow is modelled as aididtobject-net. For the
modelling of a local workflow we usextended workflow neta version of the workflow
nets introduced in [1]. The communication mechanisms betvike local workflows
are also described using an object-net. Thus, our apprdéens a modular view over
the components of an interorganizational workflow. In oudeddhe structure of the in-
terorganizational workflow can change during its execytiathe local workflows can
be dynamically removed at certain points. The paper intteda notion of behavioural
correctness for DIWF-netspundnessand proves this property is decidable.

In what follows we will give the basic terminology and notaticoncerning work-
flow nets, a Petri net formalism which has been used for theetfing of workflows
[1]. We assume the reader is familiar with the Petri net taoitigy and notation details
can be found in [12].

A workflow net (WF-net) is a Petri net with two special placasource place,
and a sink place;. In a WF-net, all places and transitions should be on a path fito
o. The two conditions are expressed formally as follows:

A Petri net PN=(P,T,F) is a WF-net iff: (1) PN has a source @aand a sink place
o such that*i = () ando® = . (2) If we add a new transition* to PN such that
*t* = {0} andt*" = {i}, then the resulted Petri net is strongly connected.

A marking of a WF-net is a multiset, : P — IN (wherelN denotes the set of
natural numbers). We write. = 1'p; +2'p» for a markingm with m(p1) = 1, m(p2) =
2 andm(p) = 0,Vp € P — {p1,p2}. The markingl’i represents the initial marking of
the net, and it is also denoted hyThe markingl’o, represents the end of the workflow
process (and the final marking of the net, denoted)by

The rest of the paper is organized as follows: Section 2 ptes introductory
example of a DIWF-net, Section 3 introduces DIWF-nets, iBaat defines and studies
the soundness property for DIWF-nets, Section 5 presente s the related work and
Section 6 presents the concluding remarks.

2 Dynamic Interorganizational Workflow Nets: An Introducto ry
Example

In this section we present an example of a DIWF-net, modgHim interorganizational
workflow which consists of two workflows. The workflows are netidd by two ex-
tended workflow netd} F{ andW F}, (see Fig. 1(a)). These nets are WF-nets, extended
with special transitionsexitin W F terminates abnormally the workflow executiop.
andt, empty the sink places of the two WF-nets.

The two workflows interact as follows: tagk in W ] must fire before, in W F;
(i.e. there is an asynchronous communication between thevtwkflows) and task,
in W F| andt; in W Fj must fire synchronously (i.e. there is a synchronous comimuni
cation between the local workflows, through these tramsfio

The asynchronous communication is described using a partier on tasksAC' =
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Fig. 1. An example of a DIWF-net: (a) in its initial marking and (b)arfinal marking.

{(t1,t4)}. The synchronous communication is specified using the sgyrathronous
communication element$iC' = {{t3,?5}}. The DIWF-net is a nested Petri net which
consists of a system ne$,V and of three object-net$V F|, W F;, and C. The ini-
tial marking of the DIWF-net is depicted in Fig.1(a). The etifnetC describes the
asynchronous communication between the local workflows. SEt of places i¥ =
{Pac, }, Whereac; = (t1,t4). The transitions il correspond to the transitions in-
volved in AC: T¢ = {ti1., ta.}. The initial marking ofC is 0.Some of the transitions
of the DIWF-net are labelled (using a partial functiot). The transitions involved
in AC and their corresponding transitions frathwill be assigned the same labels:
A(t1) = A(t1.) = 11 andA(ts) = A(ts.) = l2. The transitions which appear 51
will be assigned the same labdil(t,) = A(ts) = l5. We write a marking of a DIWF-net
as a vectotM = (M(I), M(p),M(q), M(O)).In DIWF-nets, there are several firing
rules: an unlabelled transition from an object-net can fitee transition is enabled in
the object-net (an object-autonomous step). Also, if &l titansitions with the same
label, from object-nets residing in the same placé& of, are enabled in those object-
nets, then they should fire synchronously (a horizontallssordzation step). Finally, a
labelled transition enabled ifiN should fire simultaneously with the transitions from
the object-nets "involved” in this firing, which have a compientary label (this is a
vertical synchronization step).

In the example in Fig. 1(a}; is enabled i W FY,i;) and¢4 andt; are enabled
in (WF3,is). Butty should fire at the same time with. in the object-neC. Since
ts. is not enabled inC,0), t4 cannot fire yet. Thust; always fires before,, as
specified byAC'. Also, t5 should fire at the same time with from W F}. Sincet,
is enabled in(WFy,i;) andt;. is enabled in(C,0), then the horizontal synchro-
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nization step denoted bft¢1,t1.) is enabled in markingZ,. The resulting mark-
ing is denoted as a tuple¥/; = (2,{(WFy{,ml1),(WF}, iz),(C,me1)},0,0). If
we bind the variable to the net-token(W F{, m1,) from p, the transitionremove
from SN is enabled ind; with this binding (i.e. the firing of this transition can re-
move the net-tokeiWW Fy, m1;) from placep). remove from SN should fire syn-
chronously withezit from W F] (which is labelled bye). The simultaneous firing
of exit andremove is a vertical synchronization step, denoted (bymove; exit).
If this step fires, then the first workflow is removed. The resdilmarking isMs =
(1L, {(W Fy,i2), (C,me1) }, {(WF{,m1})},0), and all the transitions il F| in ¢ are
labelled byi. If we consider the firing of the sequence of stépsts.), (t6), it results
the markingMy = (1, {(WF},02),(C,0)}, {(WF{, m1})},0). The vertical synchro-
nization step(terminate;th) is enabled inM, (if we bind = to (W F}, 02)). The re-
sulting marking isMs = (0, {(C,0)}, {(WF],m1})}, 1) (Fig. 1(b)). The transitions in
W FY{ are all re-labelled with a labé] which prevents them from firing.

3 Definition of Dynamic Interorganizational Workflow Nets

In what follows, we will assume there arelocal workflows which behave indepen-
dently, but need to interact at certain points using asyorobus communication (which
corresponds to the exchange of messages) and synchronousucdication (which
forces the local workflows to execute specific tasks at theesémme). We will con-
sider the situation in which a local workflow can interrupt itormal execution at a
certain point, due to the occurrence of an error. At this pdhme workflow will be
removed from the interorganizational workflow. We will asmithat at least one work-
flow, whose executions is critical, cannot interrupt abraltyrits execution.

In order to model a workflow which can terminate abnorma#lyeitecution, we de-
fine extended workflow nefextended WF-nets), an extension of the WF-nets defined in
[1]. These Petri nets are WF-nets which can be extendedwithransitions: one of the
transitions empties the sink place of the workflow, while ditieer transition interrupts
the normal execution of the workflow (this transition is opl).

Definition 1. Let WF = (P,T,F) be a WF-net. The extended WF-nefAsF’ =
(P, T', F"), where:

-T"=TU{t'} UT,, T. C {exit} such that, ifexitc 7" then®exit# 0.

-F' = FU{(o,t")} UF,, whereF, C P x {exit} (F. = 0, if exit¢ T")

W F is called the underlying net 6/ F”’.
Dynamic interorganizational workflow nets (DIWF-nets) dedined as nested nets with
a particular structure, extended with two set&’( and SC), used for describing the
communication between the local workflows, and a specialllizg system. We also

use a special expressiah(y, ), for labelling an arc o6 N.

Definition 2. A dynamic interorganizational workflow net DIWF is a nestetrimet:
DIWF = (Var, Lab, (W F{,i1),...,(WF] iy), AC,SC,(C,0), SN, A) such that:

1. Var = {z,y} is a set of variables.
2. Lab = Labac U Labsc U{e, ¢, f, f} is a set of labels.
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3. (WF{,i1),...,(WF},i,) are extended WF-nets, with the corresponding initial magki
21,22,...,%n.

4. AC'is the asynchronous communication relatiohC' C T°xT°, wherel® = U1, ny Tk,
Ty, is the set of transitions from the underlying WF-netiofr. If (¢,t') € AC,t € T}, t' €
T}, theni # j.

5. SC'is the set of synchronous communication eleme$s:C P(7°) and:

-VYu,v € SC:unwv=_0.
-ift e Ty, t' € Ty, t,t' € u,u € SC, theni # j.
6. C = (Pc,Tc, Fc) is the communication object:
- Pc = {paclac € AC}.
-Te ={t|F eT°: (t',t) e ACV (t,t') € AC}.
- Fo = {(pac,t) € Pc x T°lac = (t',t) € AC} U {(t,pac) € T® x Pclac = (t,t') €
AC

7. SN}: (N, W, Moy) is the system net of DIWF, such that:

- N = (Pn,Tn, Fn) is a high level Petri netPy = {I,p,q,O}, whereO is a place
such thatO®* = () and I is a place such thatl = 0; Tn = {terminate,remove};
Fn = {(I,terminate), (p, terminate),

(terminate, O), (p, remove), (remove, q), (I,remove)}.

- W is the arc labelling functionW ((p, terminate)) = z, W((p, remove)) = y,

W ((remove,q)) = L(y,1) andW (a) = 1 for the rest of the arcs.

- My is the initial marking of the netMo (1) = n, Mo(p) = {(WF},1),.. .,

(WFy,in), (C,0)}, Mo(g) = 0and Mo (O) =0

.- Ais a partial labelling function such that:

-Vu € SC,Vt,t' € u, A(t) = A(t") = 1,1 € Labsc.

-if t € T° such that(t,t’) € AC or (¢/,t) € AC, then there exists. € Tc : A(t.) =
A(t) =1[,l € Labac.

- At) = f,Vi € {1,...n} and A(terminate) = f.

- A(remove) = e and, ifexit; € T}, thenA(ezit;) =€ (i € {1,...n}).

-Vt € Ti(i € {1,...,n}) : A(t) # A{).

In a DIWF-net there are object-nets (extended WF-nets) representing the locat-wor
flows. We denote by, the transition which empties the output plagen an extended
WF-netW F;. Var is the set of variables in the net. Variablesand y will take as
value an object-net in a certain markirgub is a set of labels: the labels ftub 4 are
used for the elements ofC and the labels fronLabgsc are used for the elements of
SC. Labac andLabsc are not necessary disjoint. The lalfek used for labelling the
transitiont] from WF/, Vi € {1,...,n}. AC represents the asynchronous communi-
cation relation: if(¢, t') € AC, then, the transition must execute before the transition
t’. SC represents the set of synchronous communication eleménise SC, then,
all the transitions fromu have to execute at the same tindéis an object-net which
describes the asynchronous communicatioac if= (¢,t') € AC, then there is a corre-
sponding place,. in Pc. For every transition € T° involved in an element ofAC,
there is a transition, € T¢. Also, if ac = (¢,t') € AC, then there exist two arcs
(te, Pac)s (Dac, ts,) € Fe. In DIWF-nets, the expressions on arcs can be either vasabl
(z ory), the constant or the functionL(y, 7). A is a partial function which labels tran-
sitions of the DIWF-net. I, € SC, then all the transitions from have the same label
l € Labgc. For every transitiominvolved in an asynchronous communication element,
there is a transition. in the object-neC andA(t) = A(t.) = 1,1 € Labac.

We denote byA,.; the net tokens of the DIWF-ne#d,..; = {(EN,m)/ m is
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a marking of EN, EN € {WF{,...,WEF]},C}}. L is a function such thaf :
Apet X Lab, — Anet, Which relabels all the transitions ¢EN, m) € A, with
l € Lab,.

A marking M of a DIWF-net is a function such that/(I) € IN, M(O) € IN and
M(p), M(q) C Apner. We write M as avectoM = (M (I), M (p), M (q), M(O)).

If t € Tsy, we denote by ar(t) the set of variables which appear in the expres-
sions from the arcs adjacent toA binding (of a transitiont € Tsy) is a function
b:Var(t) — Ane. We have thab(L(y, 1)) = L(b(y),1).

In a DIWF-net, a transition from SN is enabled in a marking/ w.r.t. a binding
b iff: (1) W(p,t)(b) C M(p) (WhereW (p,t)(b) is the arc expression of the afg, t)
evaluated in binding) and (2)1 < M (I).

There are several types of steps, defining the behavioustéd®etri nets see [10].
In the case of DIWF-nets, there are two vertical synchrdignasteps:

-If transition terminateis enabled in a marking/ w.r.t. a bindingb and the transi-
tion ¢ is enabled in the object-nétx) = (WF;, m;), (WF/,m;) € M(p), then the
simultaneous firing oferminateandt; is a vertical synchronization step, denoted by
(terminate[b]; t;). The firing of (terminate[bl; t;) removes the object-n€W F;, m;)
from p and an atomic token frothand adds one atomic token to pla@e

-If transitionremoveis enabled in a marking/ w.r.t. a bindingy and the transitionxit;
(A(exit;) = e) is enabled in the object-néty) = (WE/, m;), WE],m;) € M(p),
then the simultaneous firing oefmoveandexit; is a vertical synchronization step. The
firing of (remove[b]; exit;) removes the net-tokghV F/, m;) from p and adds the net-
tokenb(L(W F!,m;),l) = (WF!,m;) to the placeg, whereW F! is obtained from
W E! by labelling all the transitions with the lab&l We also writelV F! instead of
W F! (W F/ only appears in placg).

The definition of the horizontal synchronization step ifedént from the one in
[10], allowing the synchronization of arbitrarily many misitions from several object-
nets. This change does not affect the general propertiessbéd nets:

Let M be a marking ofDIW F and{«1, as,...,ax} the set of net-tokens from
p (k < n+1). Assumety,...ts € T° is the set of all the transitions with the same
labell # e, f, A(t1) = A(ts) = ... = A(ts) = [, such that: every transitioty
(j € {1,...,s}) is enabled in a net-tokem;; = (EN;,m;) € M(p) andm[t;)m.
The synchronous firing of;, . . . , ts is called an horizontal synchronization step. The
resulting marking)’, is obtained from\/ by replacing the seftay, aq, . . ., ax } from
placep with {a}, ), ..., a}}, whereajcj = (EN;,m}),vj € {1,...,s} anda; =
a;, Vi€ {1,... k}\ {k1,... ks}. We write: M[;t1,...,ts) M.

4 The Soundness Property for Dynamic Interorganizational
Workflow Nets

In this section we will introduce a notion of soundness fok\B+nets. In order to
prove the decidability of soundness we will use some reseffarding well-structured
transitions systems [7].

A quasi ordering is any reflexive and transitive relation We letx < y denote
x <y £ x. A partial ordering is an asymmetric quasi-orderingavgll-quasi-ordering
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is any quasi-ordering (over some seX) such that, for any infinite sequeneg x1, . . .
in X, there exists indexeas< j such thate; < ;.

A transition system (TS) is a structuféS = (S, —) such thatS is a set of states
and—C S x S is a transition relation. If € S, Succ*(s) = {s' € S|s = s'}.

A well-structured transition systeisa transition syste’ ST'S = (S, —, <) such
that: <C S x S is a well-quasi-ordering and is (upward) compatible with-, i.e. for
all s1,t1,s2 € Swith s; < ¢, ands; — s, there exists a sequente— t, such that
so < to. WSTS hasstrict compatibilityiff for all s; < ¢; ands; — so, there exists a
sequence;, — to With sp < to.

A WSTS is bounded from if Succ*(s) is finite. It was proven in [7] that bound-
ness is decidable for WSTS'’s with strict compatibility.

A notion of soundness was defined for WF-nets, expressingnthienal conditions
a correct workflow should satisfy [1]: a workflow must alwaysdble to terminate
((Ym)((i[«)m) = (m]x)o))), the workIfow must terminate correct{y'm)((i[x)m)A
m > 0) = (m = o)), and there do not exist dead tagks € T')(Im, m’) (i[x)m[t)m’).

It was proven see [1] that the soundness property is de@dabWF-nets.

Definition 3. Let W F’ be an extended workflow net afidF" its underlying WF-net.
WF'is sound if: (L)W F is sound and (2) iexit € 7", then transitiorexitis not dead.

In an interorganizational workflow, although the local witslvs are sound, we can have
synchronization errors and deadlocks. A correct intemoiggional workflow should
satisfy the following conditions: every local workflow sHdue sound; for any reach-
able markingV/ in DIW F', even if some local workflows have been removed, there is
an execution sequence frold such that the remaining workflows will still be able to
terminate correctly their execution. We will aslo requinattthe component workflows
should not be allowed to send an infinite number of messagtsetother workflows
and that theDIW F' should be quasi-live (i.e. every step can fire in a certainlreble
marking).

If M is a marking in a DIWF-net, a final marking correspondingtds a marking
0,{(C,m)},M(q), k) (k = |M(p)| — 1, n = My(I)). In such a markingk is the
number of workflows which terminated correctly their exémat All the atomic tokens
have been removed froth (by firing remove andterminate). We denote the set of
final markings corresponding t/ by M (M). Y will denote the set of steps in a
DIWF-net[M) denotes the set of markings reachable fram

We can define formally the notion of soundness for a DIWF-sdbdows:

Definition 4. A DIWF-netDIW F'is sound if and only if:

1. (WF},i;)is a sound extended workflow nef, € {1,...,n}.

2. DIWF is quasi-live:(VY € V) (3M € [My) : M[Y)).

3. For every markingV/ reachable from the initial marking/,, there exists a firing
sequence leading frod/ to a final markingh/:
(VM) ((Mo[*)M) = (M) My, My € Ms(M)).

4. The communication net is boundé&d/ € [M,), (C,m) € M(p), thendn € N :
m(pac> § nvvpac S PC-
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A partial order on the markings of nested Petri nets was d&fing10]. In the case of
DIWF-nets we have that/; < M, if and only if My (I) < My(I), M1(0O) < M3(O)
and there exists an embeddidg : M;(s) — Ma(s) (s € {p, ¢}), such that for any
ap € My(p) (k < n+1), Jp(ar) = o), such that: eithety, = o}, or ax = (EN,m)
andaj, = (EN,m') (EN e {WF{,...,WF],C})andm < m/'.

One can notice that in a DIWF-net, for any reachable marRihg [1), it holds:
(1) Mo(I) + 1 = |M(q)| + M(O) +|M(p)| and (2)M (I) +1 = |M(p)|. Using these
observations, the following lemma can be easily proven (mé the proof here):

Lemma 1. Let DIW F be a DIWF-net and the extended WF—nﬁIsFJf are sound, for
all j € {1,...,n}. Assume\l;, My € [My) such thathy >~ M;. Then: (1)M;(I) =
My(I), [Mi(g)| = |Ma(q)|, Mi(0) = M»(O) and (2) for every W F/, m;) € Mi(s),
(WE},m}) € Ma(s) (s € {p,q}) andm) > m;. If M € [M), thenm' > m.

A DIWF-net is bounded if M) is finite. We will prove that, in the case that all the
component WF-nets are sound, boundness is decidable foFDIsts.

Theorem 1. Let DIW F be a DIWF-net such that all the component extended WF-
nets are sound. Thef/ STS = ([My), ), =) is a well-structured transition system
with strict compatibility.

Proof. AssumeMy, My € [My), My > M;. If Y € Y such thatM;[Y) M, we will
prove thath[Y') M} and M = M.

If Y is an object-autonomous step, an horizontal synchrooizatep orY =
(remove; exit;), the proof uses the fact that the orderon the markings of an or-
dinary Petri net is strictly monotonic.

If Y = (terminate, t}) is enabled inV/,. t; is enabled in a net-tokeiil F;, m;) €
M (p). We will show thatm; = m/;. BecauseM; < Mo, for every (W F/,m;) €
Mi(r) and(WE!,m}) € My(r) (r € {p,q}), m} > m;. Also,m’ > m. At least
one of these inequalities is strict. We also ha¥e(I) = Mx (1), |M:1(q)| = |M2(q)],
My(0O) = M2(0). In Mz(p), there is a net-toke(W F,m’;) such thatm} > m;.
Hence,t; is also enabled ifW £}, m}), and the stefy” is enabled in)/>. Because
My, My € [My), thenm]—,m; are reachable markings WF;. Becausg; is enabled
in m; andm/, thenm;(o;) > 1 andm)(o;) > 1. But WFj is sound, hence the
only reachable marking which contains a token in the places the final marking,
0j. So,m; = m/; = o;. Becausel/; < Mo, either there exists at least a net token
(WF!,ms) € My(r) such thattWF., m.) € Ma(r) (r € {p,q}) andm/, > mg,
(with s # j), orm > m/. M;[Y)M] and M, and M differ only in the marking of
p andO: M (p) = My(p) \ {(WF;,m;)}, M{(O) = M:(0) + 1. M[Y)M} and
M and M, differ only in the marking o andO: M3 (p) = Ma(p) \ {(WE;, m;)},
M}(0) = M>(O) + 1. Because there exists# j such thatn!, > mg,, orm > m/, it
results that\f), >~ M.

Consequence 1Boundness is decidable for DIWF-nets, if all the componenirniats
are sound.

Theorem 2. AssumeDIW F'is a DIWF-net, such that all the component extended WF-
nets are sound. The®IW F' is bounded if and only #in € N such thatv M € [My),
(Cym) € M(p),¥pac € Po: m(pac) < m.
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Proof. (=) If DIWF is bounded, then the places of any object-net are bounded, in
any reachable marking @IW F'. (<) If we assume thaDITW F is unbounded, using
lemma 1 (2), we can obtain an infinite number of reachable imgskfor C. Hence,
there is a place af’ with an infinite number of tokens. Contradiction.

Theorem 3. Soundness is decidable for DIWF-nets.

Proof. The condition (1) in the definition of soundness is deciddi¥eause soundness
is decidable for extended WF-nets and the number of exteWfedets is finite. Con-
dition (2) is decidable, because the coverability probledecidable in nested Petri nets
[9] and the quasi-liveness is equivalent to the coveraghplibblem. If we assume that
all the extended WF-nets are sound, the boundness probkecidable. ITDIW F is
unbounded, it results that the last condition in the definitf soundness does not hold
and thus the DIWF-net is not sound [/ W F' is bounded, the last condition in the def-
inition of soundness holds. It also results theh) is finite and the reachability problem
is decidable. Thus, the third condition in the definition ofisdness is also decidable:
given a reachable markiny/, we can decide whether a markiddy € M (M) is
reachable from\/ (M is afinite set itDIW F is bounded).

5 Related Work

BPEL4Chor is a choreography language based on BPEL whiolvathe specification
of interorganizational workflows. [8] proposes a translatirom BPEL4Chor to Open
Workflow Nets, in order to allow the verification of BPEL4Ch®his approach does not
take into consideration the situation in which the compomenmkflows are dynamically
removed. In IOWF-nets defined in [2], the component workflanes all represented
into the same "flat” Petri net and the structure of the intganizational workflow is
fixed. [3] proposes a method of designing correct interamgdional workflows in a
top-down way: first a contract is used to specify the way thekflmws interact. Then
the private component workflows are build such that each fimwkaccords with the
contract and the overall interorganizational workflow terates properly. A similar ap-
proach is used in [4], where a shared public workflow-net edufsr the specification
of the communication structure. A notion of projection iritence is used for the pri-
vate workflows, instead of the notion of accordance from T3je approachesin [4,
3] ensure the privacy of the workflows and offer a modular voser the interorganiza-
tional workflow, but they work with a fixed number of componemirkflows and they
do not offer a model for executing the interorganizationatikflow. The approach in
[5] uses nets in nets for modelling workflows and interorgational workflows focus-
ing on the concept of mobility and on the notion of inheritanthis approach does not
define a notion of behavioural correctness for interorgetional workflows. In [11],
we proposed IWF-nets for modelling interorganizationatkflows in a modular way.
In this paper we extended that approach, which only consitaffixed structure of the
interorganizational workflow.
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6 Conclusions

In this paper we introduced a new approach on the modellingteforganizational

workflows, based on nested Petri nets. Our approach offersculiar view on the in-

terorganizational workflow, because the local workflows tidcommunication struc-
ture are distinct elements in DIWF-nets; steps in DIWF- roats easily express the
synchronous and the asynchronous communication; our apprpermits the mod-
elling of a situation which can often occur in practice: someal workflows can be

dynamically removed from the interorganizational workfldwring its execution. A

notion of soundness was introduced for DIWF-nets and weqatohis property is de-
cidable for DIWF-nets. Future work aims to extend DIWF-nieterder to allow the

dynamic creation of workflows and also to define and study dvedness property for
this extension.
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