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Abstract. E-Business is constantly growing as organizations are trying to inte-
grate electronically in order to automate exchange of information and services. 
To construct inter-organizational processes, the involved enterprises must agree 
on ways how to invoke process services on the business partner’s system. A 
problem is that existing processes are so diverse in protocols, activity and mes-
sage forms that it is impossible to start collaboration without comprehensive 
adaptations. In this paper, we propose a framework for interoperation of proc-
esses, which is based on requirements for equivalence of document exchanges. 
We argue that this level of equivalence is sufficient to enable existing enterprise 
processes to collaborate without internal redesign. The proposed framework is 
aimed to facilitate process collaboration by using a mediator layer to perform 
necessary adaptations, while minimizing requirements for process similarity. 

1   Introduction 

Since the Internet revolution, enterprises have opened their core functions to custom-
ers, business partners and financial institutions. The rapidly growing interest in e-
business has emphasized the need for tools able to support automated collaboration 
among enterprise processes. In the context of business-to-business (B2B) collabora-
tion, workflow management systems are often used as a base technology to integrate 
back-end application services as a set of enterprise process activities. Collaboration 
requires that enterprises, willing to do business with each other, agree on ways how to 
invoke process services on a business partner’s system and how to exchange data. 
Even processes sharing a common business context are often highly diverse in activ-
ity and message structures as well as incompatible in business protocols. Therefore, it 
is typically not possible to start collaboration without comprehensive adaptations. 

Numerous recent studies have addressed the problem of B2B integration across en-
terprises. Many authors follow the concept of public-to-private processes [1], [2], [3]. 
A public process represents external behavior of an enterprise (private) process. It 
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defines a form of message exchange with another party, with a predefined ontology, 
protocol and format of the message exchange. When defining public processes, en-
terprises may either mutually agree on their own B2B protocol, or they may follow a 
B2B interaction standard. RosettaNet [4] and ebXML [5] are examples of such stan-
dards. With any of the approaches, matching between the processes must be 
achieved. Some works suggest flexible matching by following the concept of work-
flow inheritance. In [2], a private process is compatible with the public process if it 
inherits the exchange sequence from the public process and extends it with enterprise 
internal behavior, by following a set of rules.  Conversely, in [6], customization of a 
public process in the context of message formats and business signals is seen as a way 
to match it with the private process. Recently, a number of proposals for service-
based B2B integration have been proposed. Following them, a private process should 
be adapted to expose its public behavior as a set of structured services. Thus, business 
partners may collaborate if their process services are compatible [7] and orchestrated 
in a compatible way [8], [9].  

A common assumption in these works is that in the concept of matching two proc-
esses, a service (transaction) in one process must be compatible with a corresponding 
service in the other process. As an example, this means that if an enterprise sends a 
purchase order and receives the confirmation as one single transaction, it cannot 
match with another enterprise that receives the order and sends the confirmation as 
two separate transactions. It also means that an enterprise sending document payment 
confirmation together with the delivery information as one message, cannot match 
with an enterprise that receives those documents as separate messages. These exam-
ples illustrate that services have to match on a one-to-one basis is a too strong re-
quirement for process matching. In this paper, we introduce a process equivalence 
concept that allows for differences in transaction and document structures, as long as 
processes match semantically, i.e. in the communicated information and in the control 
flow of message exchanges. We argue that such processes may collaborate through a 
mediating layer that performs necessary adjustments of the processes. The contribu-
tion of the paper is to relax the requirements for matching between B2B processes, 
which facilitates integration of a larger number of enterprise processes without addi-
tional redesign.  

The rest of the paper is structured as follows. In Section 2 we shortly describe rules 
and formalisms for modeling workflow processes with Petri nets. In Section 3 we 
propose our concept of equivalence for B2B processes. In section 4, we describe a 
mechanism for integration and collaboration of processes, based on the theory pro-
vided in the previous section. In Section 5 we discuss the approach on the public-to-
private B2B model and apply it on a real collaboration case. In Section 6, we con-
clude the paper and discuss issues for further research. 

2   Modeling Workflow Processes with Petri Nets 

Standard process models define activities in a process and the flow of control be-
tween these. For the purpose of this work, we describe process models with Petri nets 
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[10]. Each activity of a process is translated into a transition in the resulting Petri net. 
In this paper, reverse coloring is used to indicate those transitions that correspond to 
activities. Process flow structures such as sequence, iteration, splits (AND and OR) 
and joins (AND and OR) are modeled as additional transitions, places and arcs [11], 
[12]. Some examples of these translations are shown in Figure 1: 
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Fig. 1. Mappings of basic flow structures: a. sequence, b. AND split, c. OR split. 

Thus, in a Petri net some transitions correspond to activities, while other transi-
tions are used to manage the control flow. Labels are used to identify transitions. 
Activity transitions are labeled uniquely, as shown in Figure 1 (transitions A, B and 
C). Every activity transition has an input place ( ip ) and an output place ( op ). Places 

contain tokens. The distribution of tokens over places at some point of time, demarks 
a state of a process. In a workflow process, we require that two specific places exist – 
a source, with no incoming arcs, and a sink, with no outgoing arcs. Every place or a 
transition is on a path from the source place to the sink place. More formally, we 
define a workflow process as follows: 
 

Definition 1. A workflow process is a labeled Petri net, >=< LFTPW ,,, where: P is 

a set of places, with two special places, the source sourcep  and the sink place sinkp ,  

T is a set of transitions, 
F is a set of flow relations )()( PTTPF ×∪×⊆ , 

L is a set of transition labels as defined in Definition 3. 
 

For a more detailed discussion on modeling workflow processes with Petri nets, the 
reader is referred to [11]. 
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In a B2B context, the activities are transactions. A transaction consists of the send-
ing and/or receiving of documents. From one actor’s perspective, a transaction can be 
identified as sending a document, receiving a document, or having both these mes-
sages in a specified order.  

 

Definition 2. In a workflow process, four transaction types are distinguished:  
SR:  Send a document and receive a document 
S: Send a document 
RS: Receive a document and send a document 
R:   Receive a document 

 

This means that in the translation to Petri nets, each transition corresponding to an 
activity, is labeled for identifying the transaction. A label contains information on the 
transaction type and the document(s) being exchanged. As an example, a transition 
labeled with type SR, specifies a transaction containing the message that sends a 
document and the next one that receives a document. In most workflow languages, 
activities contain a field that designates the target party of the service, i.e. to whom a 
message is to be sent, or to be received from. We assume therefore, that those process 
activities that do not have the target role relevant to a B2B context, indicate internal 
behavior. Such activities are modeled as silent transitions, labeled as τ [13].  

The activities relevant to a B2B interaction, i.e. transactions, are modeled as transi-
tions and labeled as follows:  

 

Definition 3. A non-silent transition label is a tuple >=< 21 ,, ddTypet  where: 

∈Type {S, R, SR, RS},   

1d  and 2d   are documents.  
 

A document may have an internal structure, i.e. a document may consist of smaller 
components. An example could be an order, which consists of an order header and a 
number of order lines. Another example is a document containing a rejection of a 
previous offer together with a counter offer. Formally, a document can be seen as a 
regular expression over base elements, where the base elements are the smallest com-
ponents into which a document can be broken down. The form and content of the 
base elements depend on the ontology chosen for expressing business communica-
tion, and we will not make any specific assumptions about this but only assume that a 
set of base elements is given. 
 

Definition 4. A document is a regular expression over a set of base elements. A 
document is atomic if it consists of exactly one base element.  

3   Equivalence of Processes in a B2B Context 

In this section we define our concept of equivalence for B2B processes. We first 
define equivalence notions for documents and transitions following their structures, 
as described in the previous section.  
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Definition 5. Two atomic documents 1d  and 2d are equivalent, denoted 21   deqd , if 

their base elements are the same. Equivalence of two documents is then defined re-
cursively over the structure of documents. 

Definition 6. Let ’t and ’’t  be two transitions. ’t  and ’’t  are equivalent, denoted 
’’  ’ teqt , if they have the same type, and if their documents are equivalent.   

 

The internal structure of transactions and documents gives rise to additional diffi-
culties when comparing B2B processes. The main difficulty is that a single transac-
tion, with a complex structure, in one process may correspond to several transactions, 
with simpler structures, in another process. An example of such a situation is shown 
in Figure 2 below. In the example, as well as in the rest of the paper, we use an ab-
breviated form for transition labels, e.g.  “Send Order” instead of <S, Order,->. 

 

�	
����

�	
����

������	��	
������ ���	��	 ����

�
�	�� ����

���������� �	� ��
��
������ ������� �	� ����

������	��	 ������ ������� �	� ����

�
�	��
����

������ ���	��	 ���� ���������� �	� ��
��

 

Fig. 2. Two processes with different transaction structures. 

Both processes in the figure represent similar order processes, but they differ in the 
granularity of the transactions. In process A, the transactions are more complex and 
involve simultaneously sending and receiving of documents, while the transactions in 
process B are smaller with just one single sending or receiving in each transaction. 
Intuitively, the first transaction in A corresponds to the two first transactions in B, 
while the second one in A corresponds to the two last ones in B.  

Another example is shown in Figure 3. In this case, there is a difference in the 
structure of the documents being sent. In process A, there is one transaction for send-
ing the rejection of a previous offer and another transaction for sending a counter 
offer. In process B, on the other hand, these two transactions are collapsed into one 
with a more complex document stating the rejection as well as the counter offer. 

In both examples above, the compared processes are syntactically quite dissimilar 
with a different number of transactions. Semantically, however, they are close to each 
other as they represent the same communicative intents between two agents. It would, 
therefore, be useful to have a process equivalence concept that allows for differences 
in transaction and document structures as long as these do not affect the control flow 
of message exchanges and the communicated information. In the following defini-
tions, we introduce such an equivalence concept. A basic idea in the definitions is to 
initially transform the processes to be compared into a “normal form”, where differ-
ences in transaction and document structure have been leveled out. The processes are 
then compared using the well-known concept of bisimilarity [14]. 



Cooperation of Processes through Message Level Agreement      569 

�	
����

�	
����

������ ������	

�
�	�� ����

������������
���
����	�����	

������ ������	

�
�	��
����

������������
� ������
����	�����	

 
 

Fig. 3. Two processes with different document structures. 

Definition 7. Let W  be a workflow process. ’W  is the transaction flattened version 
of W  if ’W  is obtained from W by repeatedly applying the following transforma-
tions until every transition of W is of type S or R: 

 

i) If W contains a transition >=< 21,, ddSRt  with input place ip  and output 

place op , then t is replaced with two transitions in sequence, >−=< ,,’ 1dSt with 

input place ip  and output place newp , and >−=< 2,,’’ dRt  with input place newp  

and output place op . 

ii) If W contains a transition >=< 21,, ddRSt  with input place ip  and output 

place op , then the transition t is replaced with two transitions in sequence, 

>−=< 2,,’ dRt  with input place ip  and output place newp , and  >−=< ,,’’ 1dSt  

with input place and newp  output place op . 

 
Definition 8. Let ’W  be the transaction flattened version of a process W. ’’W  is the 
document flattened version of ’W  if ’’W  is obtained from ’W  by repeatedly applying 
the following transformations until every document in W is atomic: 

 

i) If W contains a transition >−=< ,, abSt  with input place ip and output place op , 

then t is replaced with two transitions in sequence >−=< ,,’ aSt  with input place 

ip  and output place newp , and >−=< ,,’’ bSt  with input place newp and output 

place op . 

ii) If W contains a transition >−=< abRt ,,  with input place ip and output place op , 

then t is replaced with two transitions in sequence >−=< aRt ,,’  with input place 

ip  and output place newp , and >−=< bRt ,,’’  with input place newp  and output 

place op . 

iii) If W contains a transition >−=< *,, aSt  with input place ip  and output place op , 

then t is replaced with two transitions >−=< ,,’ aSt  with input place ip  and out-

put place newp , and >−∈=< ,,’’ St  with input place newp  and output place op . 
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iv) If W contains a transition >−=< *,, aRt  with input place ip  and output place op , 

then t is replaced with two transitions >−=< aRt ,,  with input place ip  and out-

put place newp , and ∈>−=< ,,’’ Rt  with input place newp  and output place op . 

The process ’’W  is the document and transaction flattened version of the process W, 
or shorter, ’’W  is the flattened version of the W. 

The flattened processes are to be compared for equivalence. Bisimilarity ([14], 
[16]) is a common equivalence concept used to compare the behavior of two labeled 
transition systems. Practically, bisimilar systems are those that may interchange in 
any environment without observing the difference in external behavior. By this con-
cept, two Petri-Nets in similar states are equivalent if they are able to simulate any of 
each other actions (transitions). As we explained before, processes modeled with 
Petri-Nets have both internal (silent) and external (observable) behavior. Following 
this, the relation of branching bisimilarity is used to compare observable behavior of 
two Petri-Nets, as it allows abstracting from the internal behavior, i.e. silent transi-
tions. A definition of branching bisimilar Petri-Nets may be found in [15]. Formally, 
we define the requirement for equivalence between two B2B processes as: 

 

Definition 9. Let W and X be two processes and ’W , ’X  are their flattened versions. 
The processes W and X are flat bisimilar if ’W  and ’X  are branching bisimilar. 

4   Integration and Collaboration of Processes in a B2B Context 

It is unrealistic to expect that two enterprise processes could interact without adapta-
tions. In the previous section, we have proposed an equivalence concept for B2B 
processes that relaxes requirements for similarities in activity structures. We stated 
that flat bisimilar processes are processes, which normalized around transaction and 
document structures, become bisimilar.   

Our approach for process equivalence is realized through an integration model we 
name process mediator. It is used to compare processes for flat bisimilarity and if 
they match (integration phase), to bind them at runtime (collaboration phase). (Figure 
4) shows the architecture of the process mediator in the form of a UML class dia-
gram. The model consists of three packages: process, integration and collaboration.  

The process package includes models of the original processes and their flattened 
counterparts. The integration package governs process flattening and equivalence 
comparison. Imported process definitions (from a private and a public process, for 
example) are first processed, as described in Section 2, to create transitions and 
document classes. The processes are then flattened (Definitions 7 and 8 in Section 3). 
The transitions are marked (indexed) to relate flat versions to their originals. The 
flattened processes are then compared for transition equivalence as described in Defi-
nitions 6 from Section 3. If all non-silent transitions can be pair-wise related, the 
processes are further checked for branching bisimilarity (a well known algorithm is 
provided in [16]); otherwise, a report on non-matching transitions is submitted.  If the 
compared processes appear as branching bisimilar, it means they may collaborate 
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without redesign. The collaboration package is used at runtime, to integrate the 
matched processes – for example, to map an enterprise process to a required public 
process. This means that a message originating from a transaction of the enterprise 
process is first transformed (normalized) according to the format specified in the flat 
process. It is then, based on the information on the transactions coupling, transformed 
(de-normalized) to the required transaction in the public process.  As an illustration, a 
message originating from an S transaction from a private process, containing a non-
atomic document is normalized to a number of messages belonging to S transactions 
containing atomic documents. Those messages are then de-normalized in the transac-
tion(s) as required in the public process, and as such sent outside.   
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Fig. 4. Process Mediator architecture. 

If processes fail matching during the integration phase, it means that they do not 
have all transitions equivalent and/or they cannot simulate each other transitions by 
the same protocol. Both non-equivalent transitions and non-similar process protocols 
provide information for involved business parties on the changes required in their 
processes. This will be illustrated in more detail in the example section. 

The functions of the process mediator may be further extended to reflect the re-
quirements for equivalence, according to specific characteristics of a B2B interaction 
model.  

5   The Public-to-Private B2B Model 

In this section we describe our approach for cooperation of processes on the public-
to-private B2B interaction model. We discuss some specific aspects of the model, and 
accordingly, we extend the core concept of process integration, to relax further re-
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quirements for equivalence. We provide then an example of B2B interaction between 
two companies, using ebXML as the public framework. 

5.1   Equivalence and Integration of Processes 

B2B frameworks provide common process protocols that individual enterprise proc-
esses should conform to. Basically, a public process predefines the documents that 
have to be exchanged, their structures, and the flow protocol of the exchange. A pub-
lic process protocol is role based, i.e. separate process protocols for each of the busi-
ness parties may be extracted. To comply with this model, an existing private process 
must expose external behavior exactly as defined in the public process. 

In Section 3 we have defined an equivalence concept for B2B processes, in gen-
eral. We stated that equivalent processes, in their flattened versions, must be bismilar. 
In the public-to-private model, it is only required that the public process be simulated 
by a private process, and not conversely. This circumstance raises two relaxation 
aspects: 

 

a. a private process containing transactions not related to any transaction in a given 
public process may still comply with that public process, if the additional transac-
tions can be disregarded. 

b. a private process having a different flow structure than a given public process, may 
still comply with that public process, if the public process flow structure can be 
simulated. 

 

As explained in the Section 1, we investigate the minimal conditions for the com-
pliance of B2B processes without requiring redesign of existing private processes. 
Following this, we consider that the first relaxation aspect allows for having addi-
tional (non-matched) transactions in a private process, whose executions can be dis-
regarded in the collaboration context, as they are not required by the public process. 
This means that during the integration phase, such additional transactions are mod-
eled as silent transitions, and during the collaboration phase, their execution is disre-
garded, since the process mediator inhibits their messages or because they are never 
invoked. Not every additional transaction, however, may be disregarded. In the fol-
lowing we discuss under what circumstances additional transactions can be disre-
garded, depending on flow structures and transaction types. 
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Fig. 5. Disregarding different transaction types in a sequential flow structure. 
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In a sequential flow structure (or iterative, parallel), an additional transaction of 
type S (Send) (Figure 5) in the private process, may be disregarded from a collabora-
tion, since the process mediator can simply inhibit such a sent message without any 
consequences for the collaboration. Conversely, any transaction of types R, RS or SR 
cannot be disregarded, since the private process would then wait infinitely for a “re-
ceive” message from the process mediator. In an alternative (implicit OR) flow struc-
ture (Figure 6), transactions of type R or RS may be disregarded, as long as there is at 
least one matched transaction among the alternatives. This is because the opposite 
B2B side private process initiates such transactions, and consequently, it will never 
invoke such an additional transaction. In such flow structure it would be impossible 
to disregard a transaction of type S or SR, since the decision on initiating a transaction 
is ruled by the private process. In such a situation, the private process could initiate an 
additional transaction, which cannot be handled by the other side. 
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Fig. 6. Disregarding different transaction types in alternative (implicit OR) flows. The process 
on the left side will wait for the other B2B side to invoke a matched transaction. The process on 
the right side, however, may invoke itself a non-matched transaction. 

Formally, we define the described behavior as an extension of the core concept of 
process equivalence (Section 3): 

 

Definition 10. Let W be a private process. Let t  be a transition from W that has no 
the equivalent transition in the public process. The transition t  may be labeled silent 
if: 
 

i) transition t  belongs to a sequence, parallel or iterative flow structure, and it has 
transaction type S. 

ii) transition t  belongs to an alternative flow structure with at least one matched 
transition, and it has transaction type R or RS. 

 

The proposed extension is realized in the process mediator (Figure 4), by adding 
the operation for finding additional transitions in the private process that may be 
marked as silent, in the integration class (findAdditional()), and adding an operation 
for inhibiting (inhibitSilent()), in the collaboration class.  

As stated by the second relaxation aspect for the B2B model discussed here, it is 
required for a private process to expose the same external behavior as that defined by 
a public process, but not the opposite. This leads to a conclusion that it is enough for 
a private process to be branching similar to the public process. Similarity [14] is a 
weaker equivalence notion than bisimilarity, as it requires only one process to be able 
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to simulate every action from another process. Therefore, for the public-to-private 
B2B model, the requirement for process equivalence (Definition 9, Section 3) may be 
redefined as follows: 

 

Definition 11. Let W be a private process and X be the public processes, and ’W , ’X  
are their flattened versions. The process W is flat similar to the process X, if the proc-
ess ’W  is branching similar to the process ’X , after zero or more transitions from the 
process ’W  are labeled as silent. 

This relaxation is important as it allows a private process having a different flow 
structure than a given public process, as long as it may simulate the required protocol. 
This means that a private process with partially ordered transactions may simulate a 
public process with totally ordered transactions. As an example, Figure 7 shows how 
a private process having a parallel flow structure may comply with a public process 
with a sequential flow structure: 
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Fig. 7. Parallel flow structures are similar to sequential. 

Both private processes in Figure 7 are equivalent to the given public processes, as 
they may simulate any transition in the public processes. In situation 7a., the private 
process is a “passive” actor, waiting for the other collaboration party to initiate a 
transaction, as defined by the public process. In situation 7b., in the private process, 
transaction T1 may be initiated before T2. In such a situation, the process mediator 
holds the message from T1 until the message from transaction T2 arrives. 

The described equivalence relaxation is realized in the process mediator (Figure 4), 
by adding the operation for checking on branching similarity (checkSimilarity()) in 
the integration class, and adding the operation for holding transactions (hold()), in the 
collaboration class.  

In this section, we have proposed the extensions of our core concept for process 
equivalence and integration, regarding the public-to-private B2B model. The exten-
sions are related to the concepts and techniques for hiding (traversing) and blocking 
(removing) transitions in workflow inheritance, proposed by van der Aalst in [15]. 
Our approach differs as we distinguish characteristics of transactions behavior, origi-
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nating from the different transaction types. Additionally, we consider only transfor-
mations that would allow for relaxations of the requirements for process equivalence, 
without requiring changes in the process description (such as removing a transaction).  

Following the rules for process matching given in the previous section relaxed 
with the outlined concepts, we illustrate our approach for identifying equivalence or 
possible incompatibilities in the business logic of collaboration partners, on a small 
but realistic example.  

5.2   The Scenario of a B2B Interaction 

For the example, we consider a “request for order” case. DailyNews (company A) 
needs a provider of clip-art images to put them in its newspapers. By matching the 
correct business context in an ebXML registry [5], DailyNews finds ImageWorks 
(company B) as a potential partner. The companies then agree on the protocol of the 
interaction by defining (or reusing) an ebXML Business Process Specification 
Schema (BPSS, [5]). The protocol says that the customer (company A) should first 
send a clip-art order to the provider (company B). Based on the order, the company B 
sends the invoice. Company A then sends the payment and receives the confirmation 
for the reception. Finally, company B sends information on a web address from 
where company A may download the requested images. The role-based public proto-
cols are illustrated in Figure 8, together with the private processes as existing today in 
DailyNews and ImageWorks, respectively:  
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Fig. 8. The role-A (public) process vs. the DailyNews private process and the role-B vs. the 
ImageWorks private process. 
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On a first view, the processes representing the customer behavior (the role-A and 
DailyNews processes) in the clip-art ordering are different. In the role-A process, the 
order sending and invoice receiving are viewed as a single transaction, as opposite to 
the private process where these messages are in separated transactions. Then, the 
role-A process requires payment to be sent before image downloading, while the 
DailyNews process is designed in a way to allow more flexible, i.e. parallel flow of 
these activities. Finally, upon receiving the information for the download, the Daily-
News process sends the confirmation for the reception, but the public process does 
not require that.  

After the two processes are flattened as explained in Section 3, the following struc-
tures are obtained (Figure 9): 
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Fig. 9. The flattened versions of the processes role-A and DailyNews. 

By the rules explained in the previous section, the transition “Send Delivery Con-
firmation” may be disregarded (by inhibiting) and accordingly, labeled as silent. The 
rest of activity transitions are equivalent. The flattened DailyNews process satisfies 
Definition 11 (Section 5.1), i.e. the process is branching similar with the process role-
A, as it may “simulate” every step in that process.  

If for example, the DailyNews process would not have the “Send Payment” trans-
action, then in the public process this transaction could not be matched and the infor-
mation on the missing transaction in the private process would be reported. As an-
other example, if the DailyNews process would have the “Send Payment” transaction, 
but sequentially ordered after “Receive Download Information”, the processes would 
have all transactions matched, but a fail on branching similarity would be reported as 
the private process is not able to simulate transitions in the order required by the pub-
lic process.   

Comparing the role-B and the ImageWorks processes (Figure 8), we may observe 
that in the private process, receiving the payment and sending the payment acknowl-
edge are not the parts of a single transaction, as in the public process.  

In addition, by the ImageWorks protocol, the payments acknowledge is sent all to-
gether with the download information, as a single document. When the two processes 
are flattened, the structures as shown in Figure 10 are obtained. As it may be ob-
served from the figure, after flattening transactions and documents, the processes 
become equivalent as required by Definition 9, i.e. the processes are even bisimilar. 
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Fig. 10. The flattened versions of the processes role-B and ImageWorks. 

As by the concept of flat equivalence both private processes match with the re-
quired public protocols, they may collaborate in the given B2B context. The private 
processes will be integrated through the process mediator tool. After the collaboration 
starts, the process mediator on the DailyNews side will, according to the explanation 
in Section 4, transform (de-normalize) messages “Send Order” and “Receive Invoice“ 
from the transactions in the private process, to a single transaction, as required by the 
public protocol. Afterwards, the mediator will split (normalize) the private process 
transaction “Receive Download Information, Send Delivery Confirmation”, accord-
ing to the specification in the public protocol, and in addition, will inhibit the later 
message (“Send Delivery Confirmation”) since it is marked as silent. During the 
collaboration, the mediator on the ImageWorks side will, upon receiving the message 
about the payment, from the transaction “Receive Payment, Send Payment Acknowl-
edge”, normalize it to belong to a separate transaction “Receive Payment”, as re-
quired by the private process. The next transaction message from the private process, 
“Send Payment Acknowledge/Download Info”, will be de-normalized around docu-
ment structure and accordingly split into two transactions. 

6   Conclusion and Future Work 

In this work we have proposed a concept for compatibility of processes through mes-
sage level agreement. We modeled processes with the Petri nets as this was sufficient 
for our purposes, but some other approach could be applied in the same way (such as 
π-calculus).  

Our interest was focused to the B2B context, where we have assumed it is suffi-
cient for processes to have compatible external behavior, exposed through communi-
cated documents and the control flow of their exchange. That assumption led us to an 
equivalence concept that would allow for differences in transaction and document 
structures of processes, as long as the processes would comply with required external 
behavior. Equivalent processes, when flattened out around transaction and document 
structures, are branching bisimilar. We have argued, therefore, that such processes 
could collaborate through a layer (the process mediator), which would perform neces-
sary transformations to present processes as similar to each other. The transforma-
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tions concern flattening (normalization) and de-normalization of documents as well 
as synchronization of transactions to comply with process definitions of partners 
sides. We have shown on the public-to-private B2B model example that the concept 
for equivalence between B2B processes may be further relaxed, as it is sufficient for a 
private process to comply with the public process, but not conversely. Thereafter, in 
such a model, the private process is allowed to have transactions not required by the 
public protocol, which could be disregarded at collaboration time. The model also 
allows for some differences in flow structures of the processes, as it is enough for the 
private process to be able to simulate actions from the public process.  

In the study, we examined requirements for interoperability between processes on 
the level of core business semantics and conversation flow. In the future work it is 
our intention to implement the concept of the mediating layer (the process mediator), 
and also, to go further and extend the model to support coordination of nested proc-
esses and transactions. 
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