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Abstract. The Internet has catered for the transformation of traditional
“stovepiped” service companies into global service networks fostering co-
production of value to more effectively and efficiently satisfy the ever-
growing demands of mundane customers. The catalyst of this change is
the happenstance of Service Oriented Computing, which provides a nat-
ural distributed computing technology paradigm for implementing and
evolving such highly distributed networks of autonomous trading part-
ners with coordinate and cooperative actions. However, how to faithfully
(re-)map service networks to business processes and service realizations
and vice-versa is still partly terra incognita.

In this paper, we introduce a semi-automatic model transformation
approach for creating the abstract business processes that take place
between trading partners from models of service networks, assuming
limited human-involvement focused on selecting reusable transformation
patterns. This approach is explored and validated using a realistic case
study reflecting best practices in the telecommunications industry.

1 Introduction

The services industry has become the leading contributor to business activities
in developed economies, encompassing sectors such as logistics, education, pub-
lishing, finance, healthcare, telecom and government. The digitally networked
service economy, driven by distributed computing technologies such as Service
Oriented Computing (SOC) [1], is believed to revolutionize the way in which
these companies conduct business, enabling exiting new business models such as
service networks.

Service Networks. (SNs) [2,3] leverage end-to-end service interactions between net-
work partners that embody a succession of business processes typically cutting
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across organizational boundaries and spanning various geographical locations.
Service networks sequence service activities with the flow definitions of business
process modelf into end-to-end service constellations, assign work items to the
appropriate human actors or groups, and ensure that both human- and systems-
based activities are performed within agreed-upon timeframes and QoS criteria.

SOC is touted as the de-facto distributed enterprise-computing technology for
developing and evolving SNs. In a SOC-based environment, business processes
can be implemented as networks of choreographed services between- and orches-
trated services within- network partners, relying on global standards including
BPEL and WSDL. Business Process Management (BPM) [4] is a natural sup-
plement to SOC through which business activities can be monitored and mea-
sured across business processes and services, while maximizing business value
in service networks. In a nutshell, BPM has been evolved into a comprehensive
lifecycle model that encompasses (graphical) process analysis & design, process
execution, and process monitoring and reporting capabilities.

SOC-based design & development in tandem with BPM-based management
of SNs should be grounded on a methodology offering a consistent body of meth-
ods, notations and tools. As a first fundamental step, [2] proposed the Service
Network Notation (SNN) as a novel modeling language enabling quantitative
economic analysis of SNs to ascertain the optimal constellation of collabora-
tive economic agents resulting in maximum economic value. Service networks
described as SNN models can be analyzed to optimize the value generated in
the network using financial metrics like cost, revenues and customer satisfac-
tion. Further evolution of the SNN notation and its related analysis techniques
will concern the simulation of service networks to discover value anomalies (e.g.
services or partnerships that do not produce as much value as expected) before
the actual services are realized and deployed, and to perform different types of
“what-if” analysis, such as study the changes of value flows upon replacements
of services and partners, broadening or shrinking of the market (i.e. more partici-
pants join or live the service networks). This paper pursues new steps towards the
alignment of service networks and the underpinning business processes to realize
such a comprehensive service network analysis, development and management
methodology.

The development of business processes and services are already part of the cur-
rent state of the art of subsequently BPM and SOC, and is well understood [5].
Thus, we will not any further consider them in this work. Also, mapping busi-
ness processes and services has been extensively scrutinized in the field of Model
Driven Engineering (MDE) [6] and Model Driven Architecture (MDA) [7]. MDA
is an effort of the Object Management Group providing the foundations and
promoting the generation of programming code from models. Model transforma-
tions are used to generate new models (e.g. source code in some programming
language) from other models (e.g. UML2 Class Diagrams) using repeatable (au-
tomatic) processes expressed as rules [8].

Similarly to their applications to software engineering, MDE and MDA harbor
huge potential benefits for BPM and service networks. In BPM, a wide variety
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of transformations have been devised to facilitate the generation, for instance,
of executable business processes from abstract ones (such as, but not limited to,
[9,10]). In the ambit of service networks, one of the links currently missing is
how to exploit the information about value flows among participants contained
in SNN models to streamline the generation of those business processes that
are the backbone of the service networks, and vice-versa how to extract service
network representations from existing abstract business processes. In this paper
we bridge this gap by introducing a transformation approach for constructing
business processes in from models of service networks and the other way around,
which is accelerated through the usage of process interaction patterns that can be
injected during the transformation processes. This results into an approach that
is one of continuous (re-)design, scoping, refinement and adjustment of service
network- and abstract business process models.

The paper is organized as follows: Section 2 outlines the SN4BPM architecture
on which our transformation is grounded. Section 3 then introduces a realistic
running example of a service network for customer- and network fault handling.
Section 4 describes a staged transformation method to map SNs into business
processes, after which Section 5 elaborates the transformation mechanisms in
detail. Finally, Section 6 concludes the paper with conclusions and directions
future work.

2 The SN4BPM Architecture

Fig. 1. The SN4BPM stack

The SN4BPM (Fig. 1) entails
a stratified architecture that
serves as the foundation for
realizing business processes in
service networks. This archi-
tecture unifies the BPM and
SOC standards stacks for re-
alizing service networks, fos-
tering a clean separation of
concerns among the devising
of the strategies, partnerships
and their effects, the abstract
business processes realizing
them, the executable business
processes and the underpin-
ning IT infrastructure.

At the top layer of this
architecture, the Service Net-
work layer encompasses ser-
vice network models that

serve as the basis of analyzing, simulating and optimizing networked constel-
lations of business partners, each of which contributes to the network processes,
while adding value.
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The Process Models layer deals with modeling abstract business processes with
languages such as the Business Process Modeling Notation (BPMN). Abstract
business process models are implementation agnostic, and harness processes as
orchestrations of services, each of which realizes an activity and is executed
according to a control flow that may be private or public to the partners in
the SN. Abstract business processes thus omit implementation details that are
necessary to the execution of the business processes (e.g. the endpoint of the
services to interact with). Abstract business processes can be partitioned into
business process fragments that group independent and cohesive subsets of in-
teractions among the participants. For example, an abstract business process
CustomerProblemHandling in a telecommunications service network can be par-
titioned into two cohesive business process fragments, viz., ProblemDiagnostics
and ProblemFixing.

In particular, abstract processes are realized as executable processes in the
Composition layer, where they can be rendered as choreographies, which pro-
vide a global view on the (inter- and intra-organizational) multiparty collab-
orations focusing on the message-based communication among partners, or
orchestrations, which specify and connect into executable workflows the activities
performed and the message exchanges performed by a participant or a service.
Executable business processes are technology-dependent, and are usually mod-
eled using languages such as the Web Services Business Process Execution Lan-
guage (WS-BPEL) and BPEL4Chor [11], respectively focusing on orchestrations
and choreographies. The Services layer provides the set of discrete services avail-
able in the service network, relying on open standards based message backbone,
enabled by SOC infrastructural plumbing technologies such as an Enterprise
Service Bus [12].

3 The Service Network Notation

The transformation approach will be illustrated and explored with a simple and
realistic running example concerning a service network for resolving resource and
service problems that are reported by Telco clients, e.g. connection problems, in
a telecommunications service network comprised of consumers, intermediaries,
telco service providers and suppliers. This case study is based on a description of
standard, end-to-end business processes in the eTOM Business Process Frame-
work [13]. For reasons of understandability we will now briefly explain the basic
concepts in SNN.

A comprehensive overview of the SNN notation and its meta-model are pro-
vided in [2]. Fig. 2 depicts our running example as an SNN model. It focuses on
two essential processes in fault resolution, the Customer Fault Resolution and
the Network Fault Resolution business processes. The Customer Fault Resolu-
tion process conceptualizes the customers procedure for reporting a fault to a
Customer Service Representative (CSR): after the reception of a trouble ticket,
the CSR delegates the resolution job to a Field Agent, after which the Field
Agent intervenes at the Customers site to solve the issue. When the issue is
solved, the Customer pays for the intervention.
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Fig. 2. An SNN model representing the eTOM example

The SNN model captures this scenario among the three business entities,
Customer, CSR and Field Agent as follows. The provisioning of the resolution
service from the CSR to the Customer is represented as a directed arrow labeled
as the Customer Support offering. The Field Agent supplies the Customer with
the Fix Failure service and the CSR with the Solve Ticket service. The Customer
pays for the intervention by generating revenue for the CSR, which is modeled
with the dotted directed arrow labeled Pay Intervention pointing to the CSR.
The Customer Support, Solve Ticket, Fix Failure and Pay Intervention relations
are correlated (the star-like symbol connecting them) because they all take place
within the context a single business process fragment, called Customer Fault
Resolution, with a clearly demarcated start and end.

4 Transformations in the Enhanced BPM Lifecycle

The development practices and activities for developing service-enabled pro-
cesses in SNs are organized and integrated by the enhanced BPM lifecycle intro-
duced in [2], which is depicted in Fig. 3.

This lifecycle extends the traditional BPM lifecycle by introducing a phase
called Rationalization that deals with the design, optimization and simulation

Fig. 3. The enhanced BPM lifecycle
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of SNN models. The Analysis phase elicits and collects business process re-
quirements, and resolves requirement inconsistencies and incompleteness. The
Modeling phase addresses design, maintenance and evolution of abstract busi-
ness process models. The IT refinement phase centers on realizing executable
process models, which are then deployed on the IT infrastructure during the
Deployment phase. The Execution phase enables the execution of processes, and
generating execution trails which are used in the Monitoring phase to adapt
particular process instances while still running, detect trends and patterns in
the current usage of the processes, keep track of the overall state of the system,
etc.

Transformations are the mortar that bind the new elements of the enhanced
BPM lifecycle with the well-established practices of the standard BPM lifecycle,
enabling the analyst to move from the Modeling phase to the Rationalization
phase and vice-versa as shown in Fig. 3. The connections between the Analysis
and Rationalization phases are based on one direction on modeling SNN models
that capture the requirements specified on the Analysis phase, and on the other
on extracting new requirements from optimized SNN models. The transforma-
tions that are scrutinized in this paper foster in the lifecycle the bi-directional
synchronization of artifacts designed during the Modeling- and Rationalization
phases, viz. the SNN model and the abstract business process model that are
logically associated through the stratified SN4BPM architecture.

5 The Transformation Approach

Enhanced business process management is facilitated when the business analyst
may easily progress from one phase to the next and back to iteratively develop
service-enabled processes for new service networks, and to incrementally deal
with changes in existing ones.While not incremental and iterative, the trans-
formation approach here proposed is an initial step towards this vision. The
TopDown and BottomUp transformations, named after the relative directions
in traversing the SN4BPM stack of Fig. 1, respectively allow to map service

Fig. 4. Overview of the transformation approach

network models (belong-
ing at the Service Net-
works layer) into abstract
business process model
(at Process Models layer
in the stack) and vice-
versa through a multi-
step approach Mapping
SNN models (belonging
at the Service Networks
layer) to abstract busi-
ness process models (at
Process Models layer in
the stack).
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Fig. 4 provides an overview of the basic workings of the transformation ap-
proach indicating whether steps are completely automatic (gears), or that re-
quire some decisions taken by an analyst (sticky figure), or involve Business
Interactions Patterns (BIPs). A BIP is a generic and reusable template of a
business process fragment that can be applied to concepts in the SNN model
(e.g. correlation). In particular, a BIP summarizes roles played by participants
in a business fragment, workflows structuring the activities performed by the
roles, and message-based interactions that occur among the different roles.

As depicted in this Fig. 4, the BottomUp transformation is composed of five
steps, one requiring human intervention and the other automatic, that produce a
well-formed SNN model from a BPMN model. The first step requires the analyst
to label the message-flows at BPMN level that represent revenue and offering
relations between participants at SNN level. From then on, the BottomUp trans-
formation is fully automated. The TopDown transformation creates a BPMN
model from the information embedded in a SNN model. The transformation is
divided in two main phases, the first required and the second optional. The steps
from 1 to 4 (phase 1) are completely automatic and start from a SNN model
to result in a BPMN model that describes pools, lanes that divide the pool
in independent business process fragment, sub-processes captured in the lanes,
and also defines interrelationships between sub-processes through message-flows
that mirror interactions at SNN level. Step 5 (phase 2) is semi-automatic, as it
requires human involvement for the selection of the BIPs to be applied.

Both transformations are based on the mapping between the SNN and BPMN
meta-models that is presented in Section 5.1. The business interaction patterns
are examined more in depth in Section 5.2. The BottomUp and TopDown trans-
formations are respectively described in detail in Section 5.3 and Section 5.4.

5.1 Model Mappings for SNN and BPMN Model Transformation

Both the TopDown and BottomUp transformations are defined on the basis of
the mapping between the SNN and the BPMN1 meta-models presented in Fig. 5
(see the bold bi-directional arrows in this figure).

Each SNN Service Network corresponds to a BPMN process. Participants in
SNN models are mapped to pools in BPMN. SNN correlations group interac-
tions among participant in different business process fragments. A participant
involved in interactions spread over multiple business process fragments has mul-
tiple lanes in its pool, one per fragment. For instance, if a participant takes part
in interactions that are divided into three different business process fragments,
its respective pool will contain three lanes. In BPMN, for all practical purposes,
pools with a single lane and pools without lane are equivalent. Pools and lanes
contain workflows (i.e. activities connected by control flow constructs). Sub-
processes are special activities that abstract entire workflows. Workflows and
sub-processes can be recursively nested into each other. Activities communicate

1 Extrapolated from the BPMN meta-model published on WSPER.ORG based on
[14], and available at: http://www.wsper.org/bpmn10.html

http://www.wsper.org/bpmn10.html
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Fig. 5. The mappings between the SNN and BPMN meta-models

with other activities in different pools through message-flows, which represent
message exchanges. Both offering- and revenue relations in SNN are mapped to
message-flows in BPMN.

These mapping are based on two critical assumptions about the structure
of the BPMN. Interactions among participants in the SNN are represented by
message-flows in BPMN (i.e. the participants in the service network carry out
their interactions over message-based conversations). Secondly, each pool only
comprises business logic (workflows) of one particular business fragment. Work-
flows in different lanes within the same pool are independent, i.e. they are not
connected through control flows. The first assumption allows the BottomUp
transformation to derive the offering and revenue relations to be represented in
the resulting service networks. The second assumption enables the BottomUp
transformations to cluster message exchanges between participants in different
abstract business processes as correlations in the SNN model.

5.2 Business Interaction Patterns under the Lens

The Business Interaction Patterns play a central role in creating via the Top-
Down transformation BPMN models that are immediately usable in a BPM
lifecycle to, for instance, automate the generation of executable BPEL processes
as proposed in [9]. SNN models describe which interactions take place between
the participants, but not how these interactions are structured (e.g. in terms of
message exchanges and activities performed by the involved participants). It is
not possible for an automatic transformation to “guess” how participants will
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communicate with each other to carry out the interactions described at SNN
level, and this is mirrored by the coarse granularity of the intermediate BPMN
models resulting from the first four steps of the TopDown transformation. BIPs
are meant to improve the level of detail of the business processes resulting from
the transformations by providing a structure (based on message-exchange com-
munication) for the abstract interactions at SNN level in the shape of business
process fragments that are selected by humans and are automatically “plugged”
in the BPMN models resulting from the first transformation phase.

BIPs are based on existing business process standards in industry Such as Roset-
taNet Partner Interface Process (PIPs) [15], which are widely adopted reference
models for standard, multi-party collaborative business process models. In the re-
mainder of this paper we assume that BIPs are modeled as context-independent
BPMN models where each role is represented by a pool. Each pool captures a well-
structured sequence of internal processing steps; we refer to this as a workflow.
Workflows in different pools are logically interconnected via message-flows.

Fig. 6. The “On Behalf Of” Business Interaction
Pattern

Fig. 6 presents an exam-
ple of BIPs that we have
developed, called “On Be-
half Of” BIP. It defines
a BPMN template for a
chain of value-relationships
between multiple partners
participating in a correla-
tion within the service net-
work, and is computed as
a transitive relation be-
tween a Provider and a
Customer comprising a co-
hesive path of message-
exchanges that involve the
sub-contractor (Service Fa-
cilitator) as “man in the
middle”. A series of delegated service offerings are subsequently traversed during
the execution of a particular business process fragment, e.g. the CustomerFault-
Resolution process. Note that for reasons of brevity, we concentrate on a simple
“On Behalf Of” correlation involving three participants; however, in practice
we have already encountered correlations involving larger chains for which we
have designed more complicated BPMN templates (e.g. for the automotive repair
service scenario introduced in [3]).

5.3 The BottomUp Transformation: Extracting SNN Models from
Abstract Process Models

The BottomUp transformation extracts a service network model from an ab-
stract business process. As explained in Section 5.1, the correspondences between
business entities in SNN and participants in BPMN are rather straightforward.
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On the other hand, it is much harder to extrapolate from an abstract business
process, in which the participants interact over message exchanges, what kind
of revenue and offering relations occur. The first step of the BottomUp trans-
formation, requiring human intervention, tackles this issue by having an analyst
label the message-flows in the source BPMN model that represent interactions
between participants that have to be represented at SNN level in the shape of
revenue or offering relations. This approach relies on the assumption that each
relation at SNN level is represented by (at least) one message flow in the source
BPMN model.

The BottomUp transformation produces an SNN model from a source BPMN
model using the following five steps (see also Fig. 4):

1. Label message-flows that represent revenue- or offering-based interactions:
the analyst labels the message-flows that represent offering or revenue rela-
tions at SNN level as shown in Fig. 7. For instance, the message-flow “Solve
Ticket” represents an offering relation with the Field Agent as source and
the CSR as target, while “Pay Intervention” represents a revenue relation
from the Customer to the CSR.

2. Collapse sub-processes in the source BPMN model: expanded sub-processes
(i.e. sub-processes that show their internal workflow) are transformed in
collapsed sub-processes as explained in [14].

3. Create the participants: for each pool in the source, create a participant in
the SNN model, and name the participant after the pool.

4. Create offering and revenue relations: for each message-flow connecting an
activity in the pool of participantA with an activity in the pool of participant
B, do as follows:
(a) If the a group of message flows is labeled as a revenue relation, then cre-

ate a new revenue relation in the SNN model connecting participant A to
participant B and using the name of the message-flow as the revenue of-
fering associated with the newly created revenue relation R. Participant
A and B are respectively source and target of R.

(b) If the message flow is labeled as an offering relation, then create a new
offering relation in the SNN model connecting participant A to partici-
pant B and using the name of the message-flow as the offering associated
with the newly created offering relation O. Participant A and B are re-
spectively source and target of O.

(c) If neither Step 4a nor Step 4b apply, then ignore the message-flow.
5. Create correlations: group the message-flows in the source BPMN model ac-

cording to the business process fragments they belong to. This is obtained by:
(a) Grouping the workflows in the participants lanes in workflow-groups.

Two workflows belong to the same workflow-group if they are connected
by a message-flow. Namely, a workflow-group is the transitive set2 of
workflows that are connected by a message-flow.

2 In other words, conversations at SNN level are identified in Step 5 by calculating
the transitive sets of the message-flows on the basis of the workflows they connect,
and creating a new correlation for every transitive set, connecting all the revenue
and offering relations originated by the message-flows in that transitive set.
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(b) Grouping message-flows in message-flow-groups. Two message-flows be-
long to the same message-flow-groups if they originate from or end in
workflows grouped in the same workflow-group. Alternatively, a message-
flow-group is the transitive set of message-flows that connect workflows
in the same workflow-group.

(c) For each message-flow-group, create a correlation connecting all the
offering- and revenue relations that have been created starting from the
message-flows in the message-flow-group.

Consider the BPMN model in Fig. 7 that models the key abstract business
processes in our running example. The first step in the transformation is to
label the message-flows as revenue- or offering-relations. The second step is to
collapse the sub-processes. After these first two steps, the resulting BPMN model
looks like the one presented in Fig. 7. Fig. 8 exemplifies the three remaining
steps in the BottomUp transformation. The third step of the transformation
creates the participants in the SNN model (result shown in Fig. 8, Step 3). The
revenue and offering relations in the SNN model are created in the fourth step
(outcome presented in Fig. 8, step 4). Finally, the correlations are added to the
SNN model during the fifth step (result in Fig. 8, step 5). The workflow groups
are two: the workflows in the “Network Fault Resolution” sub-processes in the
Agent and Field Agent pools (they are connected by the message-flows “Resolve
Network Fault” and “Pay Intervention”), and the workflows named “Customer
Fault Resolution” in the pools Field Agent, CSR and Customer (transitively
connected by the “Customer Support”, “Solve Ticket”, “Fix Failure” and “Pay
Intervention” message-flows).

Fig. 7. A BPMN model based on the eTOM example presented in Section 3

5.4 The TopDown Transformation: Creating Abstract Process
Models from SNN Model

In the following we introduce the TopDown transformation to refine a SNN into
a BPMN model as a two-staged process.
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Fig. 8. The results of Step 3, Step 4 and Step 5 of the BottomUp transf. on the BPMN
model in Fig. 7

PHASE 1 (Required): Produce an Abstract Business Process Chore-
ography Model. This abstract business process model is rendered in BPMN,
and defines the process choreography tracking the globally visible message flows
between network partners. It is automatically generated in the following manner:

1. Create the pools: for each participant in the SNN model, create a pool in the
BPMN model with the same name.

2. Create the lanes and simple workflows: for each correlation in the SNN model
a participant is involved in, create a lane (named after the correlation) in the
participants respective pool. If a relation in the SNN model does not belong
to any correlation, it is treated as it belonged to a correlation comprising
only itself. Each lane thus created this way is filled with a workflow made
of a start event, a sub-process named as the correlation, and an end event
sequentially connected in this order.

3. Create revenue message-flows: for each revenue relation R in the correlation
C connecting the source participant A and the target participant B, create
a message-flow from the sub-process in the lane C of the pool A to the sub-
process in the lane named C of the pool B. Let the revenue of the relation R be
revenue. The newly created message-flow is labeled as: “[Revenue] revenue”.

4. Create offering message-flows: for each offering relation O in the correlation
C connecting the source participant A and the target participant B, create
a message-flow from the sub-process in the lane C of the pool A to the sub-
process in the lane named C of the pool B. Let the offering associated to
the relation O be offering. The newly created message-flow is labeled as:
“[Offering] offering”.

PHASE 2 (Optional): Produce an Extended Abstract Business Pro-
cess Model. The resulting model not only defines the process choreography,
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but also captures the private workflows of network partners. This phase is op-
tional if the level of detail in the BPMN model resulting from the first phase is
deemed insufficient, and thus requires further refinement through the applica-
tion of one of more business interaction patterns. The phase is composed of the
following semi-automatic step:

1. Apply BIPs: the application of a BIP requires the user select a correlation
(selected correlation) in the SNN model (again, relations not involved in
any correlation are treated as if they belonged in a correlation comprising
only themselves). The participants that are source or target of offering and
revenue relations that are comprised in the selected correlation are called
involved participants. The user provides a mapping from the roles in the
BIP to the involved participants. The BIP must define as many roles as
the involved participants. For each involved participant, the workflow in the
mapped roles pool is copied inside the lane created at Step 2 for the selected
correlation in the pool corresponding to that participant. Finally, all the
message-flows in the BIP are automatically copied into the BPMN model
and connected to the same activities as they are in the BIP.

Fig. 7 visualizes the result of applying the first four steps to the SNN model
in Fig. 2. The Field Agent participant is transformed in the Field Agent pool
(Step 1). Since the Field Agent participant in the SNN model has offering and
revenue relations grouped in different correlations (“Customer Fault Resolu-
tion” and “Network Fault Resolution”), the Field Agent pool has two lanes,
one per correlation (Step 2). The revenue relation Resolve Network Fault in the
SNN model is transformed into a message-flow, labeled “Resolve Network Fault”

Fig. 9. Result of application of the “On Behalf Of” BIPs to the business process
fragment “Customer Fault Resolution”
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(Step 3) which connects the two sub-processes in the lanes of the Agent and Field
Agent pools that are created because of the correlation.

Fig. 9 shows the results of the application of the fifth transformation step
(“Apply BIPs”) to our running examples. At the left hand side in the result
of applying at the fifth step the “Provide Service Within Deadline” BIP to the
correlation “Network Fault Resolution” by mapping the role “Service Provider”
to the Field Agent, and “Service Requestor” to the Agent, is exemplified. At the
right hand side of this figure, it demonstrates the application of the “On Behalf
Of” BIP to the BPMN model in Fig. 7 by respectively mapping the “Service
Requestor”, “Service Facilitator” and “Service Provider” roles to the Customer,
CSR and Field Agent pools.

6 Future Work and Conclusions

The service industry, the leading contributor to developed economies, is quickly
transitioning towards the digital networked economy that is leveraged through
distributed computing technologies including Service Oriented Computing. In
conjunction with its natural complement Business Process Management, SOC is
touted as the ideal paradigm to develop, evolve and manage sophisticated service
networks that enact successions of automated end-to-end business processes that
traverse several enterprises and geographical locations. However, this vision is
far from a reality and many organizations are still fixated on orchestration of
internal processes, witnessing the popularity of languages such as BPEL.

Service networks promise to effectively leverage and bridge between business-
like requirements such as value and revenues, and the IT enactment through Ser-
vice Oriented Architecture and Business Process Management. Service networks
have recently catered a wide interest, which resulted, among other proposals, in
the Service Network Notation that describes the interactions among participants
in a service network in lieu of offering- and revenue relations.

In this paper, we have proposed and explored a semi-automatic approach for
constructing business processes in service networks, or redefining service networks
after changes to business processes. The proposed transformation approach is
grounded on a series of mappings between the meta-models of SNN and BPMN
models, and is formalized through procedural transformation algorithms. This ap-
proach is almost completely automated, and assumes restricted involvement of
human experts restricted to the selection of the business interaction patterns that
best capture recurrent skeletons of interactions between and within processes part-
ners in the service network, and to the labeling in the business processes of message
exchanges that need to be represented at service network level.

The results presented in this paper are core results in nature. Extensions and
refinements are needed in various directions. Firstly, we intend to further elab-
orate the transformation approach to make it incremental and iterative, and to
improve the BottomUp transformation to use pattern recognition mechanisms to
automatically extract the revenue and offering relations at SNN level by applying
“backwards” the BIPs (i.e. recognize process fragments that fit BIPs and gener-
ate the corresponding relations at SNN level). In addition, we intend to further
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explore and elaborate the transformation approach in several real case studies.
Thirdly, we wish to further extend the library of business process interaction
patterns. The BIP library, currently populated with a handful of patterns, will
be extended with existing patterns that can be easily extracted from industrial
reference models, standard protocols and industrial best practices. Moreover,
we intend to investigate more complex transformation scenarios where multiple
business interaction patterns occur in the same business process. Lastly, we are
in the process of implementing the transformations in the Value Network Tool
(http://vnt.tsl.gr/), the integrated development environment that supports
the design of SNN models.
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