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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 s@:tion

For developing the BPMO we followed the main steps for ontology engineering, as further
presented in Sectic®. 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 Anr&x A complete description of the use case is provided in
deliverable 4.1 Use Case Definition and Functional Requirements Ané@}sis [

2 BPMO Engineering

Several methodologies for ontology engineering have been elaborated during the last few
decades. Ing] 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:

Domain/Requirements analysis;
Conceptualization;
Implementation;

Evaluation;

Population;
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Evolution and maintenance.

The first phasedomain analysisconsists 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 Dadjgn [

The second stegonceptualizationconsists 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.



The implementatiorphase 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 (WS)lland the rational behind this choice
was presented irfiH].

The fourth phase consists of tkegaluationof 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 maintenancén 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 [B4]. This section elaborates on the ontology definition, with
several updates and improvements. It first presents the main BPMO elements (Sehion

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 piliginess proces$n defining a process one may need

to use an underlyingntology so the ontologies is the second type of BPMO elements that need

to be modeled. The requestusiness goalfor 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 propertiesas the one described ih4].

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

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

3.2 BPMO Ontology

The BPMO ontology is a WSM®ontology (Web Service Modeling Ontology), as defined in
[12].The definition, taken from12] is depicted in Listingl.

Listing 1: WSMO ontology Definition

Class ontology sub—Class bpmoElement
importsOntology ofType ontology
usesMediatorofType ooMediator
hasConceptofType concept
hasRelationofType relation
hasFunctionofType function
hasIinstanceofType instance
hasRelationlnstanceofType relationlnstance
hasAxiom ofType axiom

ThewsmoElemennherited by theontologyencapsulates the most generic definition which
applies to all WSMO elements. Any WSMO ontology consistsaiceptsrelations functions
instancesrelationinstancesindaxioms Additionally, an ontology can import other ontologies,
and can usenediatorsin 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, nanbelsiness rolgbusiness rulgevent
andlog. Sub-concepts hierarchies were created forthginess roleand event as shown in
FigureZ.

2www.wsmo.org
3the diagram was generated using the Web Service Modeling todit |
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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 LR2ting

Listing 2: TheBusinessRol€oncept and its Sub-Concepts

fwsmIVariant _"http ://www.wsmo. org/wsml/wsmtsyntax /wsm-flight”
namespace{ _"http ://www.sembiz.org/bpmoOntology#”,
dc _"http:// purl.org/dc/elements/1.1#"
}

ontology bpmoOntology

nonFunctionalProperties
dc#title hasValue "BPMO Ontology”
dc#languagehasValue "en-US”
dc#subject hasValue {"Semantic Business Process Modeling”,

"BPMO Model”, "WSMO"}

dc#format hasValue "text/html”

endNonFunctionalProperties

concept BusinessRole
nonFunctionalProperties
dc#description hasValue "BusinessRole: perform and interact with
business processes”
endNonFunctionalProperties
hasNameofType (1) _-string

concept Actor subConceptOf BusinessRole
nonFunctionalProperties
dc#description hasValue "Actor: a special BusinessRole, as business
organization, certain person etc.”

endNonFunctionalProperties



hasSoftwareofType (0 %) SoftwareSystem
hasPhysicalAssetofType (0 %) PhysicalAsset

concept Organization subConceptOf Actor
nonFunctionalProperties
dc#descriptionhasValue "Organization: a special BusinessRole, as
business organization”
endNonFunctionalProperties
hasWebsiteofType _string
hasLocation ofType _string
hasContactPersorofType Personnel
hasMember inverseOf(inOrganizationsofType (0 %) Personnel
hasSuperGroupofType (0 %) Organization

concept PersonnelsubConceptOf Actor
nonFunctionalProperties
dc#description hasValue "Personnel: a special BusinessRole,
people involved in the processes”
endNonFunctionalProperties
hasTitle ofType _string
hasHomepageofType _string
hasEmail of Type _string
inOrganization inverseOf(hasMemberdfType (0 %) Organization

concept Asset subConceptOf BusinessRole
nonFunctionalProperties
dc#description hasValue "Asset: SoftwareSystem, PhysicalAsset”
endNonFunctionalProperties

concept SoftwareSystemsubConceptOf Asset
nonFunctionalProperties
dc#description hasValue "SoftwareSystem: a special BusinessRole,
defining systems like billing, crm systems”
endNonFunctionalProperties
belongTo inverseOf(hasSoftwaredfType Actor

concept PhysicalAssetsubConceptOf Asset
nonFunctionalProperties
dc#description hasValue "PhysicalAsset: a special BusinessRole, definin|g
hardware equipments or other personal
privacy belongings like credit card, account”
endNonFunctionalProperties
belongTo inverseOf(hasPhysicalAsset)fType Actor
inLocation ofType _string

WSML recommends the use of XML Schema datatypes as defindjifor the representa-
tion of concrete values, such as strings and inte@rd/alues of these most primitive datatypes
can be used to construct values of more complex datatypes, e.g. date and time.

As presented in Listin@, anBusinessRolean be amctor - Personnelor Organization-
or anAsset- Physical Assebr Software SysteniThe 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 examplehasMembeandinOrganizationfor defining what instances of personnel belong to
a certain organization.

Several new initiatives have defined generic human roles in relation with a process3lasks [
[2]. These roles will be taken into consideration for the next version of BPMO, with respect to



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 executedl]. Based on the use case specification and on the state of the art analysis,
we defined the concepventas well as a set of sub-concepts, as presented in Li8ting

Listing 3: TheEventConcept and its Sub-Concepts

concept Event
nonFunctionalProperties
dc#description hasValue "concept describing an event”
endNonFunctionalProperties
hasNameofType _string
hasTextContentofType _string
creationTime ofType _time
belongsTo of Type BusinessRole

concept MessagesubConceptOf Event
nonFunctionalProperties
dc#description hasValue "particular event, consisting of a message”
endNonFunctionalProperties

concept TextMessagesubConceptOf Message
nonFunctionalProperties
dc#description hasValue "text message (like a memo)”
endNonFunctionalProperties

concept DocMessagesubConceptOf Message
nonFunctionalProperties
dc#description hasValue "message with attachements”
endNonFunctionalProperties

concept Timer subConceptOf Event
nonFunctionalProperties
dc#description hasValue "timer concept”
endNonFunctionalProperties

concept TimePoint subConceptOf Timer
nonFunctionalProperties
dc#description hasValue "time point”
endNonFunctionalProperties
timePointValue of Type _time

concept TimeDuration subConceptOf Timer
nonFunctionalProperties
dc#description hasValue "duration”
endNonFunctionalProperties
durationlnHours of Type _integer
durationinDays of Type _integer
durationInMinutes of Type _integer

concept StartEvent subConceptOf Event
nonFunctionalProperties
dc#description hasValue "particular event denoting the start
of an action/process”
endNonFunctionalProperties

concept EndEvent subConceptOf Event
nonFunctionalProperties




dc#description hasValue "particular event denoting the end

of an action/process”
endNonFunctionalProperties

concept Exception subConceptOf Event
nonFunctionalProperties
dc#description hasValue "exception in a process execution”
endNonFunctionalProperties

concept Cancel subConceptOf Event
nonFunctionalProperties
dc#description hasValue "cancelation of an execution”
endNonFunctionalProperties

concept CompensationsubConceptOf Event
nonFunctionalProperties
dc#description hasValue "compensation”
endNonFunctionalProperties

As shown in Listing3, there are five special types of events, nantelgrtEvent EndE-
vent Exception Canceland Compensation Instances of th&tartEventconcept can be used
for marking the begining of a process, while the instances oEtdEventconcept mark the
finalization of a processCancelcan be used for stopping a process (for example due to an
unexpected course of events), while instanceBxafeptionand Compensatiorcan 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: TheLog Concept Definition

concept Log
nonFunctionalProperties
dc#description hasValue "instances of this concept are automatically

generated during a process’ execution”
endNonFunctionalProperties
hasTextContentofType _string

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: TheBusinessRul€oncept Definition
concept BusinessRule l

nonFunctionalProperties
dc#description hasValue "concept describing BusinessRule”



endNonFunctionalProperties
hasNameofType _string
hasTextMemoofType _string
hasFormalMemoofType _string

3.3 BPMO Process

In modeling a business process we have to take into consideration several aspects, namely the
functionality (capability) of a process, itexecutionsthe type of processa{omicor compositg

and the allowed types of composing processdct loop or parallel). Hierarchies of concepts

and instances were created in order to offer full support for process modeling, as shown in Figure
3.
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Figure 3:BPMO Process Ontology

3.3.1 Business Process

Taking into consideration the state of the art survey in process representation condutdpd in [

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).

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

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

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



SequenceProcesoncept 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, th&lull instance, was created.

SelectProcessoncept In this case only some of the sub-concepts are executed, based on a
selection rule. The allowed types of selections are described in S&c8ah

LoopProcesgoncept A sequence of processes is executed multiple times, depending on a
given condition. The allowed types of loops are described in SeBt®A

A complete description of the processes is provided in Lising

Listing 6: TheBusinessProcegsoncept and its Sub-Concepts

wsmlVariant _"http ://www.wsmo. org/wsml/wsmtsyntax /wsm-flight”
namespace{ _"http://www.sembiz.org/bpmoBUsinessProcess#” ,
dc _"http :// purl.org/dc/elements/1.1#",
bpmo _"http ://www.sembiz.org/bpmoOntology#"}

ontology bpmoBusinessProcess

importsOntology
_"http ://www.sembiz.org/bpmoOntology#bpmoOntology”

concept BusinessProcess
nonFunctionalProperties
dc#description hasValue "concept describing a Business Process '’
endNonFunctionalProperties
name ofType _string
withExecution of Type Execution
withCapability ofType Capability

concept AtomicProcesssubConceptOf BusinessProcess
nonFunctionalProperties
dc#description hasValue "concept describing AtomicProcess”
endNonFunctionalProperties

instance Null memberOf AtomicProcess
nonFunctionalProperties
dc#description hasValue "instance used for marking the end of a
sequence of processes”
endNonFunctionalProperties

concept CompositeProcessubConceptOf BusinessProcess
nonFunctionalProperties
dc#description hasValue "concept describing CompositeProcess”
endNonFunctionalProperties
subprocessofType (1 %) BusinessProcess

concept ParallelProcesssubConceptOf CompositeProcess
nonFunctionalProperties
dc#description hasValue "the sub-processes of a parallel process
are all executed in parallel”
endNonFunctionalProperties

concept SequenceProcessubConceptOf CompositeProcess
nonFunctionalProperties
dc#description hasValue "the sub-processes of a sequence process are
all executed in sequence”
endNonFunctionalProperties
tailProcess ofType {SequenceProcess, AtomicProcéss
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headProcessofType BusinessProcess

concept SelectProcesssubConceptOf CompositeProcess
nonFunctionalProperties
dc#description hasValue "only some of the subprocesses of a select
process are executed”
endNonFunctionalProperties
hasRule ofType bpmo#BusinessRule
hasSelectTypeofType { _string , SelectTypé¢

concept LoopProcesssubConceptOf CompositeProcess
nonFunctionalProperties
dc#description hasValue "repeating a subprocess until some condition
is met”
endNonFunctionalProperties
hasRule of Type bpmo#BusinessRule
hasLoopTypeofType { _string , LoopTypég

The fact that théousinessProcessoncept, its sub-concepts and instances are modeled in
a different ontology than the one presented in Sec8da 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 identifidapfiilafrom
bpmo#BusinessRyle

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: TheCapability Concept Definition

concept Capability
nonFunctionalProperties
dc#description hasValue "describes what a process does, in terms of

inputs , outputs, preconditions
and postconditions”

endNonFunctionalProperties

hasInput of Type bpmo#Event

hasOutput of Type bpmo#Event

I/ _iri represents the iri of a WSMO axiom

hasPreconditionofType _iri

hasPostconditionofType _iri

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 (B)sting

11



Listing 8: TheexecutionConcept Definition

concept Execution
nonFunctionalProperties
dc#description hasValue "contains information relevant for the execution

of the process (who is involved in the
executions , what processes need to be
executed before this one, what Web Seryice
actually executes the process)”

endNonFunctionalProperties

hasPreProcesofType BusinessProcess

executedBy ofType bpmo#BusinessRole

interactsWith ofType bpmo#BusinessRole

Il _iri represents the iri of a WSMO Web Service

hasGroundingofType _iri

3.3.4 SelectType and LoopType

The SelectTypandLoopTypeconcepts 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: TheSelectTypandLoopTypeConcepts Definition

-
concept SelectType
nonFunctionalProperties
dc#description hasValue "used for describing what types
o] f selections are allowed”
endNonFunctionalProperties

concept LoopType
nonFunctionalProperties
dc#description hasValue "used for describing what types
of loops are allowed”
endNonFunctionalProperties

instance XORmemberOf SelectType
instance ORmemberOf SelectType
instance FORmemberOf LoopType
instance WHILEDO memberOf LoopType
instance DQUNTIL memberOf LoopType
axiom allowedselecttypes
definedBy
I— ?Xx memberOf SelectType and
naf ((?x = XOR or ?x = OR)).
axiom allowedloop_types
definedBy

I— ?x memberOf LoopType and
naf ((?x = FOR or ?x = WHILEDO or ?x = DQUNTIL)).

When selecting between several processes, the cons®&casd XOR (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 co€diacts

12



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 LiGtiwhere the requested capability
has the same definition as in Sect&B.2

Listing 10: TheBusiness GoaConcept Definition

concept BusinessGoal
nonFunctionalProperties
dc#descriptionhasValue "concept describing Business Goal”
endNonFunctionalProperties
withCapability ofType bpmoPr#Capability

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, namnmetdibtors

which are meant to overcome the heterogeneity problems. For modeling the mediators, we
adopt the WSMO definition of ontology to ontology mediatasMediators(Listing/11), with

the restriction that both the source and the target are ontologies.

Listing 11: TheooMediatorDefinition

Class ooMediator sub—Class mediator
hasNonFunctionalProperties type nonFunctionalProperties
importsOntology type ontology
hasSource type{ontology, ooMediato}
hasTarget type{ontology, Goal, webService, ooMediatpr
hasMediationService type{Goal, webService, wwMediatgr

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
[17).
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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 s&atioin
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

Meta-
meta-model

M3 ‘L

M2 Core
meta-model
Orchestration View Collaboration View Information View BPMO View
meta-model meta-model meta-model meta-model
—

Extension View
meta-model

M1 Extension View I View I
MO )
Executable Code i

Figure 4:View Based Modeling Framework

Figured gives an overview of a framework that consists of a set of views of distinct con-
cerns/L3]. We will present the framework in detail iff].

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.

14



NamedElement
— Qi K————
-name : String
| —— provided _ provider |
Service [ * Process
required consumer
service| « * * 1| *[process
process
* |element
View element Element
owner *

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.

Element
(core)

lr activit
1. Activity !

1
elements otherwise
owner [ T ] _powner

StructuredActivity SimpleActivity Switch

ﬁ switch
1.%

Flow Sequence Case

cases

-condition : String

case

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 figiitemprises 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 figurer.

Element
(core)

‘F
I I
| DataHandling | |BusinessObjectPooI| | Types types ObjectType |
[ ] ] 1 || ]

owner )

transformation |1..*

Transformation

owner
|SimpleBusiness0biect| |ComplexBusiness0bject
[ ] [

Figure 8:The Information Meta—Model

Information view meta—model An information view is shown in figur8 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 frobdl][ 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

wsmlVariant _"http ://www.wsmo. org/wsml/wsmtsyntax /wsm+-flight”
namespace{ _"http://www.sembiz.org/etal#",

bpmo _"http ://www. sembiz.org/bpmo#”,

dc _"http:// purl.org/dc/elements/1.1#"%}

N NN NNy
111 eTel Product Ordering Use Case
N NN NN

ontology _"http ://ww.sembiz.org/etel”
importsOntology
_"http ://www. sembiz . org/bpmo#”

N NN NNy
1 business roles
RN NN NNy
concept customer subConceptOf bpmo#Personnel
nonFunctionalProperties
dc#description hasValue "order Product bundle”
endNonFunctionalProperties

concept reseller subConceptOf bpmo#Personnel
nonFunctionalProperties
dc#description hasValue "handles customer orders; enters
product order into eTel system”
endNonFunctionalProperties

instance crmmemberOf bpmo#SoftwareSystem
nonFunctionalProperties
dc#description hasValue "stores customer data; initial order”
endNonFunctionalProperties

instance provisioningmemberOf bpmo#SoftwareSystem
nonFunctionalProperties
dc#description hasValue "workflow for necessary provisioning
for order”
endNonFunctionalProperties

instance billing memberOf bpmo#SoftwareSystem
nonFunctionalProperties
dc#description hasValue "repository of entities for customer billing”
endNonFunctionalProperties

instance cpememberOf bpmo#Organization
nonFunctionalProperties
dc#description hasValue "provides necessary equipments to the
customer premise for the desired
service bundle”
endNonFunctionalProperties

instance telekomAustriamemberOf bpmo#Organization
nonFunctionalProperties
dc#description hasValue "provides access to PSTN network for voice
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access; provides connection from DSL

line to eTel”
endNonFunctionalProperties
hasWebsitehasValue "http ://www. telekomaustria.com./indexen.php”
hasLocation of Type "Vienna”

instance eTellSPmemberOf bpmo#SoftwareSystem
nonFunctionalProperties
dc#description hasValue "eTel ISP Services”
endNonFunctionalProperties

instance eTelSwitchTeanmemberOf bpmo#Organization
nonFunctionalProperties
dc#description hasValue "eTel Switch Team”
endNonFunctionalProperties

concept account subConceptOf bpmo#Asset
nonFunctionalProperties
dc#description hasValue "customer account”
endNonFunctionalProperties
isactive ofType _boolean

Listing 13: Product Ordering

wsmlVariant _"http ://www.wsmo. org/wsml/wsmtsyntax /wsmt-flight”
namespace{ _"http://www.sembiz.org/etalPO#",

bpmo _"http ://www.sembiz.org/bpmo#”,

dc _"http :// purl.org/dc/elements/1.1#",

etel _"http ://ww.sembiz.org/etel#"}

N NN NNy
11 Product Ordering
NN RN NNy

ontology _"http ://www.sembiz.org/etal/po”

NN NNy
1111 business role

I NN NN NNy
instance _customerlmemberOf etel#customer

instance _resellerl memberOf etel#reseller
instance _equipmentResellermemberOf etel#reseller

N NN NN
11 business data: events
RN NN NNy
instance _start memberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "customer wants a service bundle”
endNonFunctionalProperties

instance _orderCreatedmemberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "order created in ordering system”
endNonFunctionalProperties

instance _DSLInitated memberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "DSL provisioning initiated”
endNonFunctionalProperties

instance _IPInitated memberOf bpmo#Event
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nonFunctionalProperties
dc#description hasValue "IP services provisioning initiated”
endNonFunctionalProperties

instance _voicelnitated memberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "Voice Provisioning initiated”
endNonFunctionalProperties

instance _EquipmentConfiguredmemberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "Equipment configured”
endNonFunctionalProperties

instance _DSLActive memberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "DSL line becomes active”
endNonFunctionalProperties

instance _-DNSAdminETel memberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "DNS domain now administered by eTel”
endNonFunctionalProperties

instance _voiceEnabled memberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "Voice circuit enabled”
endNonFunctionalProperties

instance _EmailProvisioned memberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "Email accounts provisioned”
endNonFunctionalProperties

instance _ProductCompletedmemberOf bpmo#Event
nonFunctionalProperties
dc#description hasValue "Product Completed”
endNonFunctionalProperties

N NN NNy
1 business process
RN NN NN

1111111711 the nine atomic process in the eTel Product Ordering use case
instance _NegotiationBundle memberOf bpmo#AtomicProcess
nonFunctionalProperties
dc#description hasValue "negotiation of the exact details
of the service bundle”
endNonFunctionalProperties
bpmo#withExecutionhasValue _executionl
bpmo#withCapability hasValue _capabilityl
instance _capabilityl memberOf bpmo# Capability
bpmo#hasinputhasValue _start
bpmo#hasOutputhasValue _orderCreated
instance _executionl memberOf bpmo#Execution
bpmo#executedByhasValue _resellerl

instance _StartProvisioning memberOf bpmo#AtomicProcess
nonFunctionalProperties
dc#description hasValue "start the provisioning steps”
endNonFunctionalProperties
bpmo#withExecutionhasValue _execution?2
bpmo#withCapability hasValue _capability2
instance _capability2 memberOf bpmo#Capability
bpmo#hasinput hasValue _orderCreated
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bpmo#hasOutputhasValue _DSLlInitated
bpmo#hasOutputhasValue _IPInitated
bpmo#hasOutputhasValue _voicelnitated
instance _execution2 memberOf bpmo#Execution
bpmo#executedByhasValue etel#provisioning
bpmo#hasPreProceshasValue _NegotiationBundle

instance _CustomerPremisememberOf bpmo#AtomicProcess

nonFunctionalProperties
dc#description hasValue "customer premise equipment ordered”

endNonFunctionalProperties
bpmo#withExecutionhasValue _execution3
bpmo#withCapability hasValue _capability3

instance _capability3 memberOf bpmo#Capability
bpmo#hasinputhasValue _DSLInitated
bpmo#hasOutputhasValue _EquipmentConfigured

instance _execution3 memberOf bpmo#Execution
bpmo#executedByhasValue _equipmentReseller
bpmo#hasPreProcesbhasValue _StartProvisioning

instance _-DSLOrderPlacedmemberOf bpmo#AtomicProcess

nonFunctionalProperties
dc#description hasValue "DSL order placed with Telecom Austria”

endNonFunctionalProperties
bpmo#withExecutionhasValue _execution4
bpmo#withCapability hasValue _capability4

instance _capability4 memberOf bpmo#Capability
bpmo#hasinputhasValue _DSLInitated
bpmo#hasOutputhasValue _DSLActive

instance _execution4 memberOf bpmo#Execution
bpmo#executedByhasValue etel#telekomAustria
bpmo#hasPreProcesbhasValue _StartProvisioning

instance _DNSRegister memberOf bpmo#AtomicProcess

nonFunctionalProperties
dc#description hasValue "DNS domain registration”

endNonFunctionalProperties
bpmo#withExecutionhasValue _execution5
bpmo#withCapability hasValue _capability5

instance _capability5 memberOf bpmo#Capability
bpmo#hasinputhasValue _IPInitated
bpmo#hasOutputhasValue _DNSAdminETel

instance _execution5 memberOf bpmo#Execution
bpmo#hasPreProcesbasValue _StartProvisioning

instance _LEmailConfiguration memberOf bpmo#AtomicProcess

nonFunctionalProperties
dc#description hasValue "Email accounts configuration for DNS domain”

endNonFunctionalProperties
bpmo#withExecutionhasValue _execution6
bpmo#withCapability hasValue _capability6

instance _capability6 memberOf bpmo#Capability
bpmo#hasinputhasValue _-DNSAdminETel
bpmo#hasOutputhasValue _EmailProvisioned

instance _execution6 memberOf bpmo#Execution
bpmo#executedByhasValue etel#eTellSP
bpmo#hasPreProcesbasValue _DNSRegister

instance _VoicePreSelectionmemberOf bpmo#AtomicProcess
nonFunctionalProperties
dc#description hasValue "Voice Carrier pre-selection”
endNonFunctionalProperties
bpmo#withExecutionhasValue _execution?
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bpmo#withCapability hasValue _capability7
instance _capability7 memberOf bpmo# Capability
bpmo#haslinputhasValue _voicelnitated
bpmo#hasOutputhasValue _voiceEnabled
instance _execution7 memberOf bpmo#Execution
bpmo#executedByhasValue etel#telekomAustria
bpmo#hasPreProceshasValue _StartProvisioning

instance _eTelSwitch memberOf bpmo#AtomicProcess

nonFunctionalProperties
dc#description hasValue "eTel switch provisioning”

endNonFunctionalProperties
bpmo#withExecutionhasValue _execution8
bpmo#withCapability hasValue _capability8

instance _capability8 memberOf bpmo#Capability
bpmo#haslinputhasValue _voicelnitated
bpmo#hasOutputhasValue _voiceEnabled

instance _execution8 memberOf bpmo#Execution
bpmo#executedByhasValue etel#eTelSwitchTeam
bpmo#hasPreProcesbhasValue _StartProvisioning

instance _AccountEnteredmemberOf bpmo#AtomicProcess

nonFunctionalProperties
dc#description hasValue "Account entered into billing system”

endNonFunctionalProperties
bpmo#withExecutionhasValue _execution9
bpmo#withCapability hasValue _capability9

instance _capability9 memberOf bpmo#Capability
bpmo#hasinputhasValue _EquipmentConfigured
bpmo#hasinputhasValue _DSLActive
bpmo#hasIinputhasValue _EmailProvisioned
bpmo#hasIinputhasValue _voiceEnabled
bpmo#hasOutputhasValue _ProductCompleted

instance _execution9 memberOf bpmo#Execution
bpmo#executedByhasValue etel#billing
bpmo#hasPreProceshasValue _CustomerPremise
bpmo#hasPreProceshasValue _-DSLOrderPlaced
bpmo#hasPreProceshasValue _EmailConfiguration
bpmo#hasPreProceshasValue _VoicePreSelection
bpmo#hasPreProcesbhasValue _eTelSwitch

1111111711 the composite processes in the eTel Product Ordering use case
instance _DSLCompositeProcessnemberOf bpmo#ParallelProcess
nonFunctionalProperties
dc#description hasValue "DSL Provisoning Process”
endNonFunctionalProperties
bpmo#subprocesshasValue _CusterPremise
bpmo#subprocesshasValue _-DSLOrderPlaced

instance _IPCompositeProcessnemberOf bpmo#SequenceProcess
nonFunctionalProperties
dc#description hasValue "IP Services Provisoning Process”
endNonFunctionalProperties
bpmo#headProcesfasValue _DNSRegister
bpmo#tailProcesshasValue _EmailConfiguration

instance _VoiceCompositeProcessnemberOf bpmo#ParallelProcess
nonFunctionalProperties
dc#description hasValue "Voice Provisoning Process”
endNonFunctionalProperties
bpmo#subprocesshasValue _VoicePreSelection
bpmo#subprocesshasValue _eTelSwitch

/!l The Provisoning Process

instance _-ThreeProvisoningProcesmemberOf bpmo#ParallelProcess
nonFunctionalProperties
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dc#description hasValue "Three Provisoning Process”
endNonFunctionalProperties
bpmo#subprocesshasValue _.DSLCompositeProcess
bpmo#subprocesshasValue _IPCompositeProcess
bpmo#subprocesshasValue _VoiceCompositeProcess

/! the whole PO Process

instance _VoiceCompositeProcessnemberOf bpmo#SequenceProcess
nonFunctionalProperties

dc#description hasValue "Product Ordering Process”

endNonFunctionalProperties
bpmo#headProcesfiasValue _NegotiationBundle
bpmo#tailProcesshasValue _VoiceCompositeProcess?2

instance _VoiceCompositeProcesstemberOf bpmo#SequenceProcess
bpmo#headProcesfasValue _StartProvisioning
bpmo#tailProcesshasValue _VoiceCompositeProcess3

instance _VoiceCompositeProcess®emberOf bpmo#SequenceProcess
bpmo#headProces$iasValue _ThreeProvisoningProcess
bpmo#tailProcesshasValue _AccountEntered
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