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Abstract. The Internet of Services (10S) pinpoints the visaf how services

are packaged, offered, and consumed over the ettefio allow flawless ser-

vice-to-service integration (S2Si), participantsstnshare a common under-
standing of services. To tackle both business anbnical issues involved in
S2Si, | propose to extend business process naosat@omodel functional and
non-functional properties, and to map them to se¢imareb services.
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Introduction

The Internet of Services (10S) [15] pinpoints thsian of how services are aggre-
gated, offered, and consumed over the interneioWadisciplines must be combined
to realize it. The concept of 10S and its partiaisarely heavily on business models
[11] such as Business Value Networks (BVN) [18,, Bfjd service-oriented systems
such as Service Ecosystems (SE) [3, 13]. Thus]dBecomprises a business- and
technical-oriented level, which both must be adskéds

Nowadays, business-to-business integration (B2Bigdmplex and lengthy, and
usually results in high transaction costs. Thibésause companies must negotiate
their terms of business each and every time theyt Weacooperate. Additionally, once
they have agreed to cooperate, the companies’aapiplins must be integrated as well.
This is a complex process since companies emplt®rdgonous application systems,
diversified interfaces and communication protocdis.allow seamless exchange and
flow of services between different companies in lih® and thus decreasing transac-
tion costs and technical incompatibility, it is @cessity that each participant shares a
common understanding of services. Furthermore, odsthframeworks, and tools
must become available to describe (1) service vatapositions for service offerings,
(2) service value configurations for service aggtem, and (3) service requirements
for service consumptions to facilitate a seamlesgice-to-service integration (S2Si).
Figure 1 depicts these aspects with the examplenadizon’s “sell books via elec-
tronic store” process.
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Fig. 1. Sell books via electronic store, Amazon.com, (Mibcess Handbook, 2003 [7])

Related Work

Gordijn [5] identified the lack of a sound valueoposition to customers as a major
source for the failure of e-commerce ideas. Hersféevalue ontology to formalize e-
commerce ideas and their proposition to custonserd,a value modeling method to
explore e-commerce ideas. Baida et al. [2] offeomplete service ontology which
includes a service value description, a servicerof§ description, and a service
process perspective. This ontology allows a compihased description of services,
and capabilities to express customer-oriented semvalue conceptions. Osterwalder
[11] offers a business model ontology based onrapewison of existing business
models. This ontology includes the concepts valpgsition, value configuration,
and capabilities.

In this context, service value propositions andiserrequirements are described
as functional and non-functional properties. Fuomi properties telvhat a service
does whereas non-functional properties are conssraver service functionalities and
depicthow a service provides its functionality. Oaks et[&0] describe in their work
a structured and machine readable meta-model teridesservice capabilities.
O'Sullivan et al. [12] offer a set of non-functibmmaoperties to describe services to
allow better means for service discovery, servigbsttution, service composition,
and service management. The Dublin Core (DC) [gkHjzation offers 15 concepts
to describe information resources which are algfulso describe services. Mérschel
et al. [9] depict 16 different description critetia allow a more transparent service
acquisition process.

Business process notations, such as the Businexsed3r Modeling Notation
(BPMN) [19] and the Event-driven Process Chain (ERG5], are semi-formal
graphical notations to model business processas;ighthe interaction and relation-
ship of activities which need to be performed idesrto run a business. The purpose
of business process modeling is threefold: (1¢dluces business process complexity,
(2) facilitates communication between businessngast and (3) allows the commu-
nication of business requirements for informatigstems. Zur Muehlen et al. [20]
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describe in their work how to extend process notetiwith rule notations to achieve
better expressiveness. For expressiveness measurehey apply the Bunge-Wand-
Weber Framework. Their results show to combine BPMM Simple Rule Model-
ing Language (SRML) to get the highest expressisenBecker and Barros [4] show
an extension to BPMN to model the interaction betwdifferent pools. The authors
argue, that this extension reduces incompatiblees#nvolved with choreography on
the conceptual level, and that it is more suiteduman modelers.

Web services [6] offer possibilities to describescdver, and invoke functionality
over the internet with well known standards andqwols. Additionally, the concept
of semantic web services utilizes ontological searto increase the formalization of
web service descriptions in terms of functional arwh-functional properties. The
Web Service Modeling Ontology (WSMO) [14] allows ntwodel web service func-
tionality in terms of pre- and post condition. Anclition describes the state of the
world, either before or after web service compositiNon-functional properties are
expressed with DC [1]. The Web Ontology LanguageServices (OWL-S) [8] de-
scribes among other things a service profile. Témwise profile concept depicts the
intended aim of the service in terms of functioaad non-functional parameters.
With OWL-S, functionality is described by servicésformation transformation and
by state changes. Fix non-functional properties sevice name, service contact,
service description, and service category. In &ftitthe profile parameters concept
allows to specify more non-functional properties.

Resear ch Problem

The basic questions that my research attemptsswearis (1) how can one extend the
semantics of existing business process notatiorarder to allow the modeling of
service value propositions and service requirememtd (2) how can this be mapped
to concepts of semantic web services?

Thus, my research spans (1) the concepts of bissinedels, requirement analysis,
business process notations, and web service désnsp and (2) the relationship
between requirement analysis, process notatiortswesd service descriptions. This
problem can be divided into the following questichsllenges:

1. How can functional service properties for the 1@8][be described?

2. What non-functional service properties are relevanthe 10S [12]?

3. How can functional and non-functional propertieshwusiness process notations,
such as BPMN [19] and EPC [16] be modeled on anessi-oriented level?

4. How can functional and non-functional properties ieeb services with semantic
concepts such as WSMO [14] and OWL-S [8] be impleted on a technical-
oriented level?

5. How can functional and non-functional propertiemnirbusiness process diagrams
(cf. question 3) be mapped to semantic web seryafeguestion 4)?



4  Gregor Scheithauer
Contribution

The contribution of my research is to develop dééins and a shared understanding
of the terms “Value Propositions”, “Service Requoients”, and “Value Configura-
tion” on a business and a technical level whichakd for the 10S. Furthermore,
business process notations will be enhanced tavalie modeling of functional and
non-functional properties to represent value pritjpos and service requirements.
This improves means for business process docunmmtabhd communication be-
tween process stakeholders, and a higher formimlizaf business requirements to-
wards Service Ecosystems.

Real-world use cases include (1) that service pergi are supplied with a frame-
work and tools to describe their services (ValuepBsition) in a business-oriented
fashion, (2) that service aggregators use busipes=ss notations to formulate re-
quirements for supporting services (Value Confitjoraand Service Requirements),
and (3) that service customers are in the posttioverbalize their market needs for
services (Service Requirements) in a business+tedeiashion.
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