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Abstract

Semantical description of business processes is one of the most challenging research
issues currently addressed by the semantic community. This is because the development
of a conceptual model for semantic business processes requires a joint effort of business
experts and academia and it needs to go through several phases of modeling and testing.
This deliverable proposes a Business Process Modeling Ontology, which contributes to
bridging the gap between the business level perspective and the technical implementation
level in Business Process Management by semantic descriptions of business processes.
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1 Introduction

One of the main objectives of the SemBiz project is to develop a semantic description frame-
work for business processes that allows business process management by business experts on a
higher level of abstraction, as well as support for automated handling and execution of business
processes on the technical level. For this, the consortium is developing an ontology, namely the
Business Process Modeling Ontology (BPMO), further presented in section3

For developing the BPMO we followed the main steps for ontology engineering, as further
presented in Section2. Section3 presents the Business Process Modeling Ontology, with its
main elements: ontologies, business processes, mediators and business goals.

This deliverable also presents the business process modeling ontology corresponding to the
product ordering use case, in AnnexA. A complete description of the use case is provided in
deliverable 4.1 Use Case Definition and Functional Requirements Analysis [9].

2 BPMO Engineering

Several methodologies for ontology engineering have been elaborated during the last few
decades. In [5] the author conducted a study based on more then twenty such methodologies,
concluding that the majority of them propose six steps for ontology creation and maintenance,
as follows:

1. Domain/Requirements analysis;

2. Conceptualization;

3. Implementation;

4. Evaluation;

5. Population;

6. Evolution and maintenance.

The first phase,domain analysis, consists of the detailed analysis of the domain that is go-
ing to be modeled, having as result a clear understanding of those aspects of the domain that
are going to be represented in the ontology, and a set of requirements. This step also includes
knowledge acquisition in terms of re-usage of existing ontological sources or performing on-
tology learning operations. For BPMO this phase was performed in the first six months of the
project, having as result deliverable 1.1 BPMO Requirements Analysis and Design [14].

The second step,conceptualization, consists of the definition of the concepts, relations and
instances that are going to be used in representing the domain; the result is the corresponding
conceptual model. The conceptualization phase for BPMO also started in the first semester of
the project, and continued in the second semester. The results are presented in this deliverable,
in the following chapter.
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The implementationphase consists of representing the conceptual model in an ontology
representation language with the adequate expressivity. The language chosen for BPMO repre-
sentation is the Web Service Modeling Language (WSML1), and the rational behind this choice
was presented in [14].

The fourth phase consists of theevaluationof this initial ontology against the previously
identified requirements. The evaluation may trigger modifications of the conceptual model, and
as a consequence of the implementation as well. The evaluation of this first version of BPMO
will be performed in Work Package 5 (Validation and Evaluation), where an exploratory use
case will be developed. Based on the result of this evaluation, BPMO will be extended and
possibly modified.

The populationphase deals with the alignment of concrete application data to the imple-
mented ontology. This phase will consist of a complete modeling of the use cases using BPMO,
as part of Work Packages 1 and 4. The use case modeling is a joint effort between the industrial
parters, who are familiar with the technical aspects of the use cases, and the academic partners,
who provide their experience in semantics and business process modeling technologies.

Further modifications or even complex re-engineering tasks are performed in the final phase,
evolution and maintenance. In the SemBiz project, this phase coincides with the developments
of the second version of BPMO.

3 Business Process Modeling Ontology

The initial proposal for the BPMO was made during the first six months of the project, and
the results were presented in [14]. This section elaborates on the ontology definition, with
several updates and improvements. It first presents the main BPMO elements (Section3.1),
and continues with the elaboration elaborating on these main elements, with one sub-section
dedicated to each of them.

3.1 BPMO Main Elements

In defining BPMO we had to consider the main aspects that need to be represented in order to
allow the automatic discovery, composition and execution of processes. The main element that
needs to be represented is, of course, thebusiness process. In defining a process one may need
to use an underlyingontology, so the ontologies is the second type of BPMO elements that need
to be modeled. The request (business goal) for a business process represents the third type of
elements, and the goals definition also needs the support of the BPMO ontologies. As there
may be heterogeneity problems between different elements, semantic mediators may be needed
- the forth type of modeling elements. All of these elements can be characterized by a list of
non-functional properties, as the one described in [14].

Figure1 presents a graphical representation of the BPMO main elements. Each of them will
be further detailed in the following sections.

1www.wsmo.org/wsml
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Figure 1:Upper BPMO Elements

3.2 BPMO Ontology

The BPMO ontology is a WSMO2 ontology (Web Service Modeling Ontology), as defined in
[12].The definition, taken from [12] is depicted in Listing1.

Listing 1: WSMO ontology Definition¨ ¥
Class on to l ogy sub−Class bpmoElement

impo r t sOn to logy ofType on to l o gy
u s e s M e d i a t o r ofType ooMedia to r
hasConceptofType concept
h a s R e l a t i o n ofType r e l a t i o n
h a s F u n c t i o n ofType f u n c t i o n
h a s I n s t a n c eofType i n s t a n c e
h a s R e l a t i o n I n s t a n c eofType r e l a t i o n I n s t a n c e
hasAxiom ofType axiom§ ¦

ThewsmoElementinherited by theontologyencapsulates the most generic definition which
applies to all WSMO elements. Any WSMO ontology consists ofconcepts, relations, functions,
instances, relationInstancesandaxioms. Additionally, an ontology can import other ontologies,
and can usemediatorsin case there are heterogeneity mismatches. All of these are defined in
detail in [12].

As BPMO ontology is meant to offer support for process modeling, a number of concepts
that have to be part of this ontology were identified, namelybusiness role, business rule, event
and log. Sub-concepts hierarchies were created for thebusiness roleandevent, as shown in
Figure23.

2www.wsmo.org
3the diagram was generated using the Web Service Modeling toolkit [10]

4



Figure 2:BPMO Ontology

3.2.1 Business Role

The business role is one of the most important concept of the BPMO ontology, and it defines
the entity (human or organization) that interacts with of performs a certain process. The link
between the process and the business role is realized in the process’ definition. There are several
sub-concepts defined for the business role, as shown in Listing2

Listing 2: TheBusinessRoleConcept and its Sub-Concepts¨ ¥
wsmlVar ian t ” h t t p : / / www. wsmo . org / wsml / wsml−s y n t a x / wsml− f l i g h t ”
namespace{ ” h t t p : / / www. sembiz . org / bpmoOntology#” ,

dc ” h t t p : / / p u r l . o rg / dc / e l em en t s / 1 . 1 # ”
}

on t o l og y bpmoOntology
n o n F u n c t i o n a l P r o p e r t i e s

dc# t i t l e hasValue ”BPMO Onto logy ”
dc# language hasValue ” en−US”
dc# s u b j e c t hasValue { ” Semant ic Bus ines s P r o c e s s Model ing ” ,

”BPMO Model ” , ”WSMO” }
dc# fo rma t hasValue ” t e x t / h tml ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

concept Bus inessRo le
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Bus inessRo le : per fo rm and i n t e r a c t w i th
b u s i n e s s p r o c e s s e s ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
hasName ofType ( 1 ) s t r i n g

concept Actor subConceptOf Bus inessRo le
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Ac tor : a s p e c i a l Bus inessRo le , as b u s i n e s s
o r g a n i z a t i o n , c e r t a i n pe rson e t c . ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
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hasS o f twa re ofType (0 ∗ ) So f twareSys tem
h a s P h y s i c a l A s s e tofType (0 ∗ ) P h y s i c a l A s s e t

concept O r g a n i z a t i o n subConceptOf Actor
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” O r g a n i z a t i o n : a s p e c i a l Bus inessRo le , as
b u s i n e s s o r g a n i z a t i o n ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
hasWebs i te ofType s t r i n g
h a s L o c a t i o n ofType s t r i n g
h a s C o n t a c t P e r s o nofType P e r s o n n e l
hasMember i n v e r s e O f ( i n O r g a n i z a t i o n s )ofType (0 ∗ ) P e r s o n n e l
hasSuperGroupofType (0 ∗ ) O r g a n i z a t i o n

concept P e r s o n n e l subConceptOf Actor
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” P e r s o n n e l : a s p e c i a l Bus inessRo le ,
peop le i n v o l v e d i n t h e p r o c e s s e s ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
h a s T i t l e ofType s t r i n g
hasHomepageofType s t r i n g
hasEmai l ofType s t r i n g
i n O r g a n i z a t i o n i n v e r s e O f ( hasMember )ofType (0 ∗ ) O r g a n i z a t i o n

concept Asse t subConceptOf Bus inessRo le
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Asse t : Sof twareSystem , P h y s i c a l A s s e t ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

concept Sof twareSys temsubConceptOf Asse t
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” So f twareSys tem : a s p e c i a l Bus inessRo le ,
d e f i n i n g sys tems l i k e b i l l i n g , crm sys tems ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
belongTo i n v e r s e O f ( hasSo f tw a re )ofType Actor

concept P h y s i c a l A s s e t subConceptOf Asse t
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” P h y s i c a l A s s e t : a s p e c i a l Bus inessRo le , d e f i n i n g
hardware equ ipments or o t h e r p e r s o n a l
p r i v a c y b e l o n g i n g s l i k e c r e d i t card , accoun t ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
belongTo i n v e r s e O f ( h a s P h y s i c a l A s s e t )ofType Actor
i n L o c a t i o n ofType s t r i n g§ ¦

WSML recommends the use of XML Schema datatypes as defined in [4] for the representa-
tion of concrete values, such as strings and integers [6]. Values of these most primitive datatypes
can be used to construct values of more complex datatypes, e.g. date and time.

As presented in Listing2, anBusinessRolecan be anActor - Personnelor Organization-
or anAsset- Physical Assetor Software System. The distinction between all these elements is
given by who can play a business role, and what kind of role that is: execute a business process,
contribute to its execution and so on. Further more, every element has some attributes that help
in defining it as an entity, such as contact information for any actor or the corresponding web
site for an organization. Additionally, some relations can be defined between these elements,
for examplehasMemberandinOrganizationfor defining what instances of personnel belong to
a certain organization.

Several new initiatives have defined generic human roles in relation with a process’ tasks [3],
[2]. These roles will be taken into consideration for the next version of BPMO, with respect to
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the challenges raised by the use cases. For now, the set of concepts currently defined in BPMO
is expressive enough for the existing use cases.

3.2.2 Events

In terms of process modeling, events are entities that describe the situation before and after a
function is executed [1]. Based on the use case specification and on the state of the art analysis,
we defined the concepteventas well as a set of sub-concepts, as presented in Listing3.

Listing 3: TheEventConcept and its Sub-Concepts¨ ¥
concept Event

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” concep t d e s c r i b i n g an e v e n t ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
hasName ofType s t r i n g
hasTex tCon ten tofType s t r i n g
c r e a t i o n T i m e ofType t i m e
be longsTo ofType Bus inessRo le

concept Message subConceptOf Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” p a r t i c u l a r event , c o n s i s t i n g o f a message ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

concept TextMessagesubConceptOf Message
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” t e x t message ( l i k e a memo) ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

concept DocMessagesubConceptOf Message
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” message wi th a t t a c h e m e n t s ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

concept Timer subConceptOf Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” t i m e r concep t ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

concept TimePoin t subConceptOf Timer
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” t ime p o i n t ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
t i m e P o i n t V a l u e ofType t i m e

concept TimeDurat ion subConceptOf Timer
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” d u r a t i o n ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
d u r a t i o n I n H o u r s ofType i n t e g e r
d u r a t i o n I n D a y s ofType i n t e g e r
d u r a t i o n I n M i n u t e s ofType i n t e g e r

concept S t a r t E v e n t subConceptOf Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” p a r t i c u l a r e v e n t d e n o t i n g t h e s t a r t
o f an a c t i o n / p r o c e s s ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

concept EndEvent subConceptOf Event
n o n F u n c t i o n a l P r o p e r t i e s
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dc# d e s c r i p t i o n hasValue ” p a r t i c u l a r e v e n t d e n o t i n g t h e end
of an a c t i o n / p r o c e s s ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

concept Excep t i on subConceptOf Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” e x c e p t i o n i n a p r o c e s s e x e c u t i o n ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

concept Cance l subConceptOf Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” c a n c e l a t i o n o f an e x e c u t i o n ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

concept Compensat ionsubConceptOf Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” compensa t ion ”
e n d N o n F u n c t i o n a l P r o p e r t i e s§ ¦

As shown in Listing3, there are five special types of events, namelyStartEvent, EndE-
vent, Exception, CancelandCompensation. Instances of theStartEventconcept can be used
for marking the begining of a process, while the instances of theEndEventconcept mark the
finalization of a process.Cancelcan be used for stopping a process (for example due to an
unexpected course of events), while instances ofExceptionandCompensationcan be used for
marking and recovering after an error.

3.2.3 Log

Instances of this concept are created during the execution of a process, with the sole purpose of
maintaining a record. Any errors that may appear during the execution are also recorded here.
So far, we did not envision any sub-concepts needed for this concept.

Listing 4: TheLogConcept Definition¨ ¥
concept Log

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” i n s t a n c e s of t h i s concep t a r e a u t o m a t i c a l l y

g e n e r a t e d d u r i n g a p rocess ’ e x e c u t i o n ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
hasTex tCon ten tofType s t r i n g§ ¦

3.2.4 Business Rule

Instances of this concept define the rules that govern the execution of the business process. This
concept is still under-specified, and it will be further elaborated in the sub-sequent version of
BPMO.

Listing 5: TheBusinessRuleConcept Definition¨ ¥
concept Bus inessRu le

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” concep t d e s c r i b i n g Bus inessRu le ”
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e n d N o n F u n c t i o n a l P r o p e r t i e s
hasName ofType s t r i n g
hasTextMemo ofType s t r i n g
hasFormalMemoofType s t r i n g§ ¦

3.3 BPMO Process

In modeling a business process we have to take into consideration several aspects, namely the
functionality (capability) of a process, itsexecutions, the type of process (atomicor composite)
and the allowed types of composing process (select, loop or parallel). Hierarchies of concepts
and instances were created in order to offer full support for process modeling, as shown in Figure
3.

Figure 3:BPMO Process Ontology

3.3.1 Business Process

Taking into consideration the state of the art survey in process representation conducted in [14],
we classified the processes in two categories: atomic processes (consisting of a single activity,
or a single execution step) and composite processes, consisting of several atomic and composite
processes. The composite processes can be of multiple types, like parallel, sequential, selection
of processes and loops. Furthermore, the processes are characterized by their functionality (also
called capability) and execution (further defined in the following sections).

AtomicProcessconcept For defining an atomic process the only elements of interest are the
capability and the execution.

CompositeProcessconcept The definition of a composite process, needs to contain, in addition
to the capability and execution definition, a list of its sub-processes.

ParallelProcessconcept A special type of composite process, where all the sub-processes are
considered to be executed in parallel.

9



SequenceProcessconcept For defining a sequence of processes one needs to specify the order
of the sub-processes. For marking the end of the sequence, a special instance of the atomic
process, theNull instance, was created.

SelectProcessconcept In this case only some of the sub-concepts are executed, based on a
selection rule. The allowed types of selections are described in Section3.3.4.

LoopProcessconcept A sequence of processes is executed multiple times, depending on a
given condition. The allowed types of loops are described in Section3.3.4.

A complete description of the processes is provided in Listing6.

Listing 6: TheBusinessProcessConcept and its Sub-Concepts¨ ¥
wsmlVar ian t ” h t t p : / / www. wsmo . org / wsml / wsml−s y n t a x / wsml− f l i g h t ”
namespace{ ” h t t p : / / www. sembiz . org / bpmoBUsinessProcess #” ,

dc ” h t t p : / / p u r l . o rg / dc / e l em en t s / 1 . 1 # ” ,
bpmo ” h t t p : / / www. sembiz . org / bpmoOntology#”}

on t o l og y bpmoBus inessProcess

impo r t sOn to logy
” h t t p : / / www. sembiz . org / bpmoOntology#bpmoOntology ”

concept B u s i n e s s P r o c e s s
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” concep t d e s c r i b i n g a Bu s ine ss P r o c e s s ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
name ofType s t r i n g
w i t h E x e c u t i o n ofType Execu t i on
w i t h C a p a b i l i t y ofType C a p a b i l i t y

concept AtomicProcess subConceptOf B u s i n e s s P r o c e s s
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” concep t d e s c r i b i n g AtomicProcess ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e Nu l l memberOf AtomicProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” i n s t a n c e used f o r mark ing t h e end of a
sequence of p r o c e s s e s ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

concept Compos i teProcesssubConceptOf B u s i n e s s P r o c e s s
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” concep t d e s c r i b i n g Compos i teProcess ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
s u b p r o c e s sofType (1 ∗ ) B u s i n e s s P r o c e s s

concept P a r a l l e l P r o c e s ssubConceptOf Compos i teProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” t h e sub−p r o c e s s e s of a p a r a l l e l p r o c e s s
a r e a l l e xe cu t ed i n p a r a l l e l ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

concept SequenceProcesssubConceptOf Compos i teProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” t h e sub−p r o c e s s e s of a sequence p r o c e s s a r e
a l l ex ec u t ed i n sequence ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
t a i l P r o c e s s ofType {SequenceProcess , A tomicProcess}
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hea dProcessofType B u s i n e s s P r o c e s s

concept S e l e c t P r o c e s ssubConceptOf Compos i teProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” on ly some of t h e sub−p r o c e s s e s of a s e l e c t
p r o c e s s a r e e xe cu t ed ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
hasRu le ofType bpmo# Bus inessRu le
h a s S e l e c t T y p eofType { s t r i n g , Se lec tType}

concept LoopProcesssubConceptOf Compos i teProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” r e p e a t i n g a sub−p r o c e s s u n t i l some c o n d i t i o n
i s met ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
hasRu le ofType bpmo# Bus inessRu le
hasLoopType ofType { s t r i n g , LoopType}§ ¦

The fact that thebusinessProcessconcept, its sub-concepts and instances are modeled in
a different ontology than the one presented in Section3.2 a simply a modeling choice. The
concepts defined in the BPMO ontology are going to be used also in the definition of the
process requests. In case concepts from one ontology are used in another ontology, the first
one needs to be imported and its concepts are referred to using an identifier (likebpmofrom
bpmo#BusinessRule).

3.3.2 Capability

The capability of a process expresses what the service can do, in terms of inputs, outputs,
preconditions and postconditions. The inputs and outputs are events (as defined in Section
3.2.2) that trigger the execution of the process, or are generated as a result of the execution. The
pre and post conditions impose additional restrictions on these inputs and outputs, and they are
expressed as WSMO axioms.

Listing 7: TheCapabilityConcept Definition¨ ¥
concept C a p a b i l i t y

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” d e s c r i b e s what a p r o c e s s does , i n te rms of

i n p u t s , o u t p u t s , p r e c o n d i t i o n s
and p o s t c o n d i t i o n s ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
h a s I n p u t ofType bpmo# Event
hasOutpu t ofType bpmo# Event
/ / i r i r e p r e s e n t s t h e i r i o f a WSMO axiom
h a s P r e c o n d i t i o nofType i r i
h a s P o s t c o n d i t i o nofType i r i§ ¦

3.3.3 Execution

The executionconcept provides information regarding the actual execution of a process. It
identifies the entities involved in the process, the processes that need to be executed before, and
provides the grounding to a service that actually executes that process (Listing8).
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Listing 8: TheexecutionConcept Definition¨ ¥
concept Execu t i on

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” c o n t a i n s i n f o r m a t i o n r e l e v a n t f o r t h e e x e c u t i o n

o f t h e p r o c e s s ( who i s i n v o l v e d i n t h e
e x e c u t i o n s , what p r o c e s s e s need t o be
exe cu te d b e f o r e t h i s one , what Web S e r v i c e
a c t u a l l y e x e c u t e s t h e p r o c e s s ) ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
h a s P r e P r o c e s sofType B u s i n e s s P r o c e s s
executedBy ofType bpmo# Bus inessRo le
i n t e r a c t s W i t h ofType bpmo# Bus inessRo le
/ / i r i r e p r e s e n t s t h e i r i o f a WSMO Web S e r v i c e
hasGround ing ofType i r i§ ¦

3.3.4 SelectType and LoopType

TheSelectTypeandLoopTypeconcepts are used for defining the allowed constructs for selec-
tions and loops. This is done by using the corresponding instances and the two axioms from
Listing 9

Listing 9: TheSelectTypeandLoopTypeConcepts Definition¨ ¥
concept Se lec tType

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” used f o r d e s c r i b i n g what t y p e s

o f s e l e c t i o n s a r e a l l owed ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

concept LoopType
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” used f o r d e s c r i b i n g what t y p e s
o f l o o ps a r e a l l owed ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e XORmemberOf Se lec tType

i n s t a n c e ORmemberOf Se lec tType

i n s t a n c e FORmemberOf LoopType

i n s t a n c e WHILEDO memberOf LoopType

i n s t a n c e DOUNTIL memberOf LoopType

axiom a l l o w e d s e l e c t t y p e s
def inedBy

!− ?x memberOf Se lec tType and
na f ( ( ? x = XOR or ?x = OR ) ) .

axiom a l l o w e d l o o p t y p e s
def inedBy

!− ?x memberOf LoopType and
na f ( ( ? x = FOR or ?x = WHILEDO or ?x = DOUNTIL ) ) .§ ¦

When selecting between several processes, the constructsOR andXOR (exclusive or) are
allowed - based on the condition, only some processes can be executed (please note that this
processes can be composite ones). Regarding the loops, BPMO allows the constructsFOR,
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WHILE DO andDO UNTIL, which state that the composed processes are executed a number of
times, while a condition holds, or until a condition is fulfilled.

3.4 Business Goal

The only thing of importance in modeling the business request is the requested functionality. As
a consequence, the business goal can be modeled as in Listing10, where the requested capability
has the same definition as in Section3.3.2.

Listing 10: TheBusiness GoalConcept Definition¨ ¥
concept Bus inessGoa l

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” concep t d e s c r i b i n g Bu s ines s Goal ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
w i t h C a p a b i l i t y ofType bpmoPr# C a p a b i l i t y§ ¦

Using the same definition of capability for both the business process definition and the busi-
ness request facilitates the discovery process.

3.5 Mediators

Defining mediators for business processes is out of the scope of the semBiz project. However,
the possibility that a business goal and the matching business process use different underlying
ontologies, or that different processes that need to be composed are expressed in different terms,
exists. For this, we consider necessary to introduce an additional element, namely themediators,
which are meant to overcome the heterogeneity problems. For modeling the mediators, we
adopt the WSMO definition of ontology to ontology mediators,ooMediators(Listing 11), with
the restriction that both the source and the target are ontologies.

Listing 11: TheooMediatorDefinition¨ ¥
Class ooMedia to r sub−Class med i a to r

h a s N o n F u n c t i o n a l P r o p e r t i e s t ype n o n F u n c t i o n a l P r o p e r t i e s
impo r t sOn to logy t ype on to l o gy
hasSource t ype{onto logy , ooMedia to r}
h a s T a r g e t t ype{onto logy , Goal , webServ ice , ooMedia to r}
h a s M e d i a t i o n S e r v i c e t ype{Goal , webServ ice , wwMediator}§ ¦

Based on this definition, a mediator provides a link (or bridge) between two ontologies,
the source and the target ontology. The ooMediator provides just an ontological description
description of the mediator, while the actual mediation task is performed by a mediation service
[11].
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3.6 Integration with EMF

A supplementary ontology has been defined for BPMO within meta–models of the eclipse mod-
eling framework (EMF) [8]. This is in order to have object oriented representations of business
processes on meta–levels from which executable processes can be derived from.

The ontology thus, as expressed by these meta–models, directly emerges from the founda-
tions of service oriented computing unlike the WSML extended one as defined in section3 and
defines basic elements for process design and composition.

A model driven development framework states the linkage of ontologies from the semantic
to the object oriented world and performs model–to–model and –code transformation for process
composition for final deployment. Model elements, when populated, serve as the source for
process composition.

3.6.1 View–based modeling framework

Figure 4:View Based Modeling Framework

Figure4 gives an overview of a framework that consists of a set of views of distinct con-
cerns [13]. We will present the framework in detail in [7].

Integration of WSML into EMF, holding the completing ontology for process composition,
can be realized using a new view from which the other views get populated after model to model
transformation so that final process composition can take place by the model driven development
framework.
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Figure 5:The Core Meta–Model

Core meta–model The core meta–model, from which all views are derived from, is presented
in figure5 and defines extensible elements for process design. The core meta–model is the place
where the relationships among the meta-models are maintained.
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SequenceFlow

Switch
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activity
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1..*
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cases

1..*

switch

otherwise
0..1

owner

Figure 6:The Orchestration Meta–Model

Orchestration view meta–model Orchestration is one of the most important concerns of a
SOA process. An orchestration view as shown in figure6 comprises many activities and control
structures. The activities are process tasks such as ser3Bvice invocations, or data handling,
while control structures describe the execution order of the activities to achieve a certain goal.
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Figure 7:The Collaboration Meta–Model

Collaboration view meta–model The collaboration view meta–model extends the Core
meta–model to represent the interactions between the business process and its partners and is
shown in figure7.
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BusinessObjectPool
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ObjectType

BusinessObject
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pool
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Figure 8:The Information Meta–Model

Information view meta–model An information view is shown in figure8. This meta–model
involves the representation of data object flows inside the process, and message objects traveling
back and forth between the process and external components.
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4 Conclusion

This deliverable presented the first version of the Business Process Modeling Ontology, together
with the methodology followed in developing it. The ontology was developed based on the state
of the art and requirements analysis from [14]. As proof of concept, it also present how the
product ordering process can be modeled using BPMO.

Several adjustments and updates may be needed, based on further requirements raised by
the use cases. This adjustments will be implemented in the next version of the ontology.
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A Product Ordering Use Case

In this scenario a customer orders a product through an eTel reseller, the eTel product team, or
possibly the web-based shop. The reseller must communicate the order to the eTel provisioning
system. The order in this scenario is a bundle of sub products which must be decomposed into
the respective provisioning interfaces. At the end of the technical provisioning, the customers
service is entered into the billing system.

Listing 12: Product Ordering Ontology¨ ¥
wsmlVar ian t ” h t t p : / / www. wsmo . org / wsml / wsml−s y n t a x / wsml− f l i g h t ”
namespace{ ” h t t p : / / www. sembiz . org / e t a l # ” ,

bpmo ” h t t p : / / www. sembiz . org / bpmo#” ,
dc ” h t t p : / / p u r l . o rg / dc / e l em en t s / 1 . 1 # ”}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ / / / / / eTe l Produc t Order ing Use Case
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

on t o l og y ” h t t p : / / www. sembiz . org / e t e l ”
impo r t sOn to logy

” h t t p : / / www. sembiz . org / bpmo#”

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ / / / / / b u s i n e s s r o l e s
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
concept cus tomer subConceptOf bpmo# P e r s o n n e l

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” o r d e r P roduc t bund le ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

concept r e s e l l e r subConceptOf bpmo# P e r s o n n e l
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” h a n d l e s cus tomer o r d e r s ; e n t e r s
p r o d u c t o r d e r i n t o eTe l sys tem ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e crmmemberOf bpmo# Sof twareSys tem
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” s t o r e s cus tomer d a t a ; i n i t i a l o r d e r ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e p r o v i s i o n i n gmemberOf bpmo# Sof twareSys tem
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” workf low f o r n e c e s s a r y p r o v i s i o n i n g
f o r o r d e r ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e b i l l i n g memberOf bpmo# Sof twareSys tem
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” r e p o s i t o r y o f e n t i t i e s f o r cus tomer b i l l i n g ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e cpememberOf bpmo# O r g a n i z a t i o n
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” p r o v i d e s n e c e s s a r y equ ipments t o t h e
cus tomer p remise f o r t h e d e s i r e d
s e r v i c e bund le ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e t e l e k o m A u s t r i amemberOf bpmo# O r g a n i z a t i o n
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” p r o v i d e s a c c e s s t o PSTN network f o r v o i c e
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a c c e s s ; p r o v i d e s c o n n e c t i o n from DSL
l i n e t o eTe l ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
hasWebs i te hasValue ” h t t p : / / www. t e l e k o m a u s t r i a . com . / index−en . php ”
h a s L o c a t i o n ofType ” Vienna ”

i n s t a n c e eTe l ISPmemberOf bpmo# Sof twareSys tem
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” eTe l ISP S e r v i c e s ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e eTelSwitchTeammemberOf bpmo# O r g a n i z a t i o n
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” eTe l Swi tch Team”
e n d N o n F u n c t i o n a l P r o p e r t i e s

concept accoun t subConceptOf bpmo# Asse t
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” cus tomer accoun t ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
i s a c t i v e ofType b o o l e a n§ ¦

Listing 13: Product Ordering¨ ¥
wsmlVar ian t ” h t t p : / / www. wsmo . org / wsml / wsml−s y n t a x / wsml− f l i g h t ”
namespace{ ” h t t p : / / www. sembiz . org / e ta lPO #” ,

bpmo ” h t t p : / / www. sembiz . org / bpmo#” ,
dc ” h t t p : / / p u r l . o rg / dc / e l em en t s / 1 . 1 # ” ,
e t e l ” h t t p : / / www. sembiz . org / e t e l # ”}

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ / / / / / P roduc t Order ing
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

on t o l og y ” h t t p : / / www. sembiz . org / e t a l / po ”

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ / / / / / b u s i n e s s r o l e
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
i n s t a n c e cus tomer1 memberOf e t e l # cus tomer

i n s t a n c e r e s e l l e r 1 memberOf e t e l # r e s e l l e r

i n s t a n c e e q u i p m e n t R e s e l l e rmemberOf e t e l # r e s e l l e r

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ / / / / / b u s i n e s s da ta : e v e n t s
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
i n s t a n c e s t a r t memberOf bpmo# Event

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” cus tomer wants a s e r v i c e bund le ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e o r d e r C r e a t e dmemberOf bpmo# Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” o r d e r c r e a t e d i n o r d e r i n g sys tem ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e D S L I n i t a t e d memberOf bpmo# Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ”DSL p r o v i s i o n i n g i n i t i a t e d ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e I P I n i t a t e d memberOf bpmo# Event
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n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” IP s e r v i c e s p r o v i s i o n i n g i n i t i a t e d ”

e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e v o i c e I n i t a t e d memberOf bpmo# Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Voice P r o v i s i o n i n g i n i t i a t e d ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e Equ ipmentCon f igu redmemberOf bpmo# Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Equipment c o n f i g u r e d ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e DSLAct ive memberOf bpmo# Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ”DSL l i n e becomes a c t i v e ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e DNSAdminETel memberOf bpmo# Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ”DNS domain now a d m i n i s t e r e d by eTe l ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e v o i c e E n a b l e d memberOf bpmo# Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Voice c i r c u i t enab led ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e E m a i l P r o v i s i o n e d memberOf bpmo# Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Emai l a c c o u n t s p r o v i s i o n e d ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

i n s t a n c e Produc tComp le tedmemberOf bpmo# Event
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” P roduc t Completed ”
e n d N o n F u n c t i o n a l P r o p e r t i e s

/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /
/ / / / / / b u s i n e s s p r o c e s s
/ / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / / /

/ / / / / / / / / / t h e n ine a tomic p r o c e s s i n t h e eTe l Produc t Order ing use case
i n s t a n c e N e g o t i a t i o n B u n d l e memberOf bpmo# AtomicProcess

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” n e g o t i a t i o n o f t h e e x a c t d e t a i l s

o f t h e s e r v i c e bund le ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# w i t h E x e c u t i o n hasValue e x e c u t i o n 1
bpmo# w i t h C a p a b i l i t y hasValue c a p a b i l i t y 1

i n s t a n c e c a p a b i l i t y 1 memberOf bpmo# C a p a b i l i t y
bpmo# h a s I n p u t hasValue s t a r t
bpmo# hasOutpu thasValue o r d e r C r e a t e d

i n s t a n c e e x e c u t i o n 1 memberOf bpmo# Execu t i on
bpmo# executedByhasValue r e s e l l e r 1

i n s t a n c e S t a r t P r o v i s i o n i n g memberOf bpmo# AtomicProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” s t a r t t h e p r o v i s i o n i n g s t e p s ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# w i t h E x e c u t i o n hasValue e x e c u t i o n 2
bpmo# w i t h C a p a b i l i t y hasValue c a p a b i l i t y 2

i n s t a n c e c a p a b i l i t y 2 memberOf bpmo# C a p a b i l i t y
bpmo# h a s I n p u t hasValue o r d e r C r e a t e d
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bpmo# hasOutpu thasValue D S L I n i t a t e d
bpmo# hasOutpu thasValue I P I n i t a t e d
bpmo# hasOutpu thasValue v o i c e I n i t a t e d

i n s t a n c e e x e c u t i o n 2 memberOf bpmo# Execu t i on
bpmo# executedByhasValue e t e l # p r o v i s i o n i n g
bpmo# h a s P r e P r o c e s shasValue N e g o t i a t i o n B u n d l e

i n s t a n c e Cus tomerPremisememberOf bpmo# AtomicProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” cus tomer p remise equ ipment o r d e r e d ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# w i t h E x e c u t i o n hasValue e x e c u t i o n 3
bpmo# w i t h C a p a b i l i t y hasValue c a p a b i l i t y 3

i n s t a n c e c a p a b i l i t y 3 memberOf bpmo# C a p a b i l i t y
bpmo# h a s I n p u t hasValue D S L I n i t a t e d
bpmo# hasOutpu thasValue Equ ipmentCon f igu red

i n s t a n c e e x e c u t i o n 3 memberOf bpmo# Execu t i on
bpmo# executedByhasValue e q u i p m e n t R e s e l l e r
bpmo# h a s P r e P r o c e s shasValue S t a r t P r o v i s i o n i n g

i n s t a n c e DSLOrderPlacedmemberOf bpmo# AtomicProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ”DSL o r d e r p l a c e d wi th Telecom A u s t r i a ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# w i t h E x e c u t i o n hasValue e x e c u t i o n 4
bpmo# w i t h C a p a b i l i t y hasValue c a p a b i l i t y 4

i n s t a n c e c a p a b i l i t y 4 memberOf bpmo# C a p a b i l i t y
bpmo# h a s I n p u t hasValue D S L I n i t a t e d
bpmo# hasOutpu thasValue DSLAct ive

i n s t a n c e e x e c u t i o n 4 memberOf bpmo# Execu t i on
bpmo# executedByhasValue e t e l # t e l e k o m A u s t r i a
bpmo# h a s P r e P r o c e s shasValue S t a r t P r o v i s i o n i n g

i n s t a n c e DNSRegis ter memberOf bpmo# AtomicProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ”DNS domain r e g i s t r a t i o n ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# w i t h E x e c u t i o n hasValue e x e c u t i o n 5
bpmo# w i t h C a p a b i l i t y hasValue c a p a b i l i t y 5

i n s t a n c e c a p a b i l i t y 5 memberOf bpmo# C a p a b i l i t y
bpmo# h a s I n p u t hasValue I P I n i t a t e d
bpmo# hasOutpu thasValue DNSAdminETel

i n s t a n c e e x e c u t i o n 5 memberOf bpmo# Execu t i on
bpmo# h a s P r e P r o c e s shasValue S t a r t P r o v i s i o n i n g

i n s t a n c e E m a i l C o n f i g u r a t i o n memberOf bpmo# AtomicProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Emai l a c c o u n t s c o n f i g u r a t i o n f o r DNS domain ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# w i t h E x e c u t i o n hasValue e x e c u t i o n 6
bpmo# w i t h C a p a b i l i t y hasValue c a p a b i l i t y 6

i n s t a n c e c a p a b i l i t y 6 memberOf bpmo# C a p a b i l i t y
bpmo# h a s I n p u t hasValue DNSAdminETel
bpmo# hasOutpu thasValue E m a i l P r o v i s i o n e d

i n s t a n c e e x e c u t i o n 6 memberOf bpmo# Execu t i on
bpmo# executedByhasValue e t e l # eTe l ISP
bpmo# h a s P r e P r o c e s shasValue DNSRegis ter

i n s t a n c e V o i c e P r e S e l e c t i o nmemberOf bpmo# AtomicProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Voice C a r r i e r pre−s e l e c t i o n ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# w i t h E x e c u t i o n hasValue e x e c u t i o n 7
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bpmo# w i t h C a p a b i l i t y hasValue c a p a b i l i t y 7
i n s t a n c e c a p a b i l i t y 7 memberOf bpmo# C a p a b i l i t y

bpmo# h a s I n p u t hasValue v o i c e I n i t a t e d
bpmo# hasOutpu thasValue v o i c e E n a b l e d

i n s t a n c e e x e c u t i o n 7 memberOf bpmo# Execu t i on
bpmo# executedByhasValue e t e l # t e l e k o m A u s t r i a
bpmo# h a s P r e P r o c e s shasValue S t a r t P r o v i s i o n i n g

i n s t a n c e e T e l S w i t c h memberOf bpmo# AtomicProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” eTe l s w i t c h p r o v i s i o n i n g ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# w i t h E x e c u t i o n hasValue e x e c u t i o n 8
bpmo# w i t h C a p a b i l i t y hasValue c a p a b i l i t y 8

i n s t a n c e c a p a b i l i t y 8 memberOf bpmo# C a p a b i l i t y
bpmo# h a s I n p u t hasValue v o i c e I n i t a t e d
bpmo# hasOutpu thasValue v o i c e E n a b l e d

i n s t a n c e e x e c u t i o n 8 memberOf bpmo# Execu t i on
bpmo# executedByhasValue e t e l # eTelSwitchTeam
bpmo# h a s P r e P r o c e s shasValue S t a r t P r o v i s i o n i n g

i n s t a n c e Accoun tEn te redmemberOf bpmo# AtomicProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Account e n t e r e d i n t o b i l l i n g sys tem ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# w i t h E x e c u t i o n hasValue e x e c u t i o n 9
bpmo# w i t h C a p a b i l i t y hasValue c a p a b i l i t y 9

i n s t a n c e c a p a b i l i t y 9 memberOf bpmo# C a p a b i l i t y
bpmo# h a s I n p u t hasValue Equ ipmen tCon f igu red
bpmo# h a s I n p u t hasValue DSLAct ive
bpmo# h a s I n p u t hasValue E m a i l P r o v i s i o n e d
bpmo# h a s I n p u t hasValue v o i c e E n a b l e d
bpmo# hasOutpu thasValue Produc tComp le ted

i n s t a n c e e x e c u t i o n 9 memberOf bpmo# Execu t i on
bpmo# executedByhasValue e t e l # b i l l i n g
bpmo# h a s P r e P r o c e s shasValue CustomerPremise
bpmo# h a s P r e P r o c e s shasValue DSLOrderPlaced
bpmo# h a s P r e P r o c e s shasValue E m a i l C o n f i g u r a t i o n
bpmo# h a s P r e P r o c e s shasValue V o i c e P r e S e l e c t i o n
bpmo# h a s P r e P r o c e s shasValue e T e l S w i t c h

/ / / / / / / / / / t h e compos i t e p r o c e s s e s i n t h e eTe l Produc t Order ing use case
i n s t a n c e DSLComposi teProcessmemberOf bpmo# P a r a l l e l P r o c e s s

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ”DSL P r o v i s o n i n g P r o c e s s ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# s u b p r o c e s shasValue C u s t e r P r e m i s e
bpmo# s u b p r o c e s shasValue DSLOrderPlaced

i n s t a n c e IPCompos i t eP rocessmemberOf bpmo# SequenceProcess
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” IP S e r v i c e s P r o v i s o n i n g P r o c e s s ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# h eadProcesshasValue DNSRegis ter
bpmo# t a i l P r o c e s shasValue E m a i l C o n f i g u r a t i o n

i n s t a n c e Vo iceCompos i teP rocessmemberOf bpmo# P a r a l l e l P r o c e s s
n o n F u n c t i o n a l P r o p e r t i e s

dc# d e s c r i p t i o n hasValue ” Voice P r o v i s o n i n g P r o c e s s ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# s u b p r o c e s shasValue V o i c e P r e S e l e c t i o n
bpmo# s u b p r o c e s shasValue e T e l S w i t c h

/ / The P r o v i s o n i n g Process
i n s t a n c e T h r e e P r o v i s o n i n g P r o c e s smemberOf bpmo# P a r a l l e l P r o c e s s

n o n F u n c t i o n a l P r o p e r t i e s
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dc# d e s c r i p t i o n hasValue ” Three P r o v i s o n i n g P r o c e s s ”
e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# s u b p r o c e s shasValue DSLComposi teProcess
bpmo# s u b p r o c e s shasValue IPCom pos i t eP ro cess
bpmo# s u b p r o c e s shasValue Vo iceCompos i t eProcess

/ / t h e whole PO Process
i n s t a n c e Vo iceCompos i teP rocessmemberOf bpmo# SequenceProcess

n o n F u n c t i o n a l P r o p e r t i e s
dc# d e s c r i p t i o n hasValue ” P roduc t Orde r ing P r o c e s s ”

e n d N o n F u n c t i o n a l P r o p e r t i e s
bpmo# h eadProcesshasValue N e g o t i a t i o n B u n d l e
bpmo# t a i l P r o c e s shasValue Vo iceCompos i teProcess2

i n s t a n c e Vo iceCompos i teProcess2memberOf bpmo# SequenceProcess
bpmo# h eadProcesshasValue S t a r t P r o v i s i o n i n g
bpmo# t a i l P r o c e s shasValue Vo iceCompos i teProcess3

i n s t a n c e Vo iceCompos i teProcess3memberOf bpmo# SequenceProcess
bpmo# h eadProcesshasValue T h r e e P r o v i s o n i n g P r o c e s s
bpmo# t a i l P r o c e s shasValue Accoun tEn te red§ ¦
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