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Abstract

The evolution of service-oriented architectures to-
ward market places for business services in the In-
ternet, raises the need for rich service descriptions
with respect to service proposition and service discov-
ery. Service providers face the challenge of business-
oriented development of service descriptions for there
is no conceptual formalism, a wide range and over-
lapping IT standards, and low alignment between
business and IT. This paper reports from a research
project which develops a service description method
that allows documenting, communicating, and rea-
soning about service descriptions on various levels de-
pending on intention and abstraction. It introduces
the concepts of service market places, offers a busi-
ness service meta model, and shows a valid UML
Profile for it. Furthermore, a case study in the IT
outsourcing domain demonstrates the strengths and
weaknesses of this approach.
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Method, UML Profile

1 Introduction

Globalization, technological change, and an increas-
ing demand for services (Peneder et al. 2003) trans-
form countries from industry economies toward ser-
vice economies. Regarding this trend, it becomes
clear that services and their development play an im-
portant role in today’s and tomorrow’s business. In
line with this trend, service ecosystems emerge, as
an evolution of service orientation (Papazoglou 2003)
that takes services from merely integration purposes
to the next level by making them available as tradable
products on service market places (Barros & Dumas
2006), such as Strikelron and SalesForce.com. These
providers aim at trading services over the Internet
between different legal bodies, compose complex ser-
vices from existing ones, and build platforms for IT-
supported service provisioning (Janiesch et al. 2008).
This development raises the need for rich service de-
scriptions to enable service trade.

Figure 1 depicts steps where service descrip-
tions contribute to service trade (cf. (Kuropka et al.
2008)). By means of service proposition, service
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Figure 1: Trade in Service Ecosystems

providers advertise their services toward potential
consumers, whereas during discovery & selection, ser-
vice consumers specify their service preferences to-
ward providers. If a service consumer selects an ap-
propriate service, providers and consumers negotiate
and finally agree on service levels (SLA) which are
monitored throughout value exchange. In the event
that service levels are not met, compensations have
to be triggered. During service profiling, valuable in-
formation on services’ performance is stored, which is
gathered through value exchange and monitoring.

From the perspective of service providers, a
business-oriented development of service descriptions
becomes a crucial part of the service development
process, which is impeded for the following reasons.
Firstly, there exists no formalism for defining ser-
vice descriptions on the conceptual level (Kuropka
et al. 2008). Secondly, service descriptions embody
divergent information and need the involvement of
different subject-matter-experts. Thirdly, there do
exist ample technical specifications how to describe
web services with overlapping domains, which em-
ploy first-order logic, predicates, and XML, such as
WSDL, WSMO, and SA-WSDL. Fourthly, there is no
real alignment between business and IT. These rea-
sons indicate that the service description development
process is prone to errors, slow, and irreproducible.
While recent work concentrates on business process
modeling with a focus on how to formalize the re-
lationship between conceptual business requirements
and how to implement them with service-oriented ar-
chitectures (cf. (Ouyang et al. 2006)), no attempt has
been made for enhancing (the process of providing)
service descriptions.
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Service providers would benefit from a method
that allows for documenting, communicating, and
reasoning about service descriptions on different levels
of abstraction and, hence, support a much smoother
development process. This paper tackles these prob-
lems by proposing a service description method that
helps to overcome the gap between business and IT
(cf. section 2). Section 3 details the Business Ser-
vice Model, which comprises a knowledge structure,
a notation, activities, and tools for service modeling.
The approach is tested against a case study in the IT
outsourcing domain in section 4. Section 5 discusses
related work. Finally, section 6 concludes this work
as well as offers prospects about future work.

2 Toward a Service Description Method

This section outlines the Service Description Method
for Service Ecosystems (SDM4SE) (Scheithauer
2009). SDMA4SE is a method to support defining ser-
vice descriptions in a business-oriented fashion and
to transform them into technical specifications and,
hence, to ease and fasten the service description de-
velopment process. Figure 2 depicts the method’s
cornerstones, which comprise the open-EDI reference
model and method engineering, which both will be
briefly explained.

2.1 Reference Model

The reference model differentiates several service de-
scription modeling phases. It is based on the open-
EDI reference model (International Organization for
Standardization (ISO) 2004) and work of (Dorn et al.
2007). The open-EDI reference model distinguishes
between the Business Operation View (BOV) and the
Functional Service View (FSV). BOV comprises busi-
ness data semantics as well as business transaction
rules, such as agreements and obligations between
business partners. FSV, on the other hand, focuses
on information technology which includes interfaces,
functional capabilities, and protocols.

Dorn et al. add subtle refinements to the open-
EDI reference model. They refine BOV into a busi-
ness model and a process model. Business models
express value exchange between different actors and
business analysis. Process models represent how each
actor realizes value exchanges. Likewise, they re-
fine FSV into deployment artifacts and software en-
vironments. Deployment artifacts address implemen-
tations of business processes with technical specifica-
tions, e.g., BPEL (Alves et al. 2007). Software envi-
ronments describe runtimes to execute technical ar-
tifacts. This refined model serves as a classification
system for concepts and modeling notations as well
as to define means to bridge gaps between different
layers.

Figure 2b shows an adapted version of this ref-
erence model. Whereas Dorn et al. focuses mainly
on process descriptions, this work proposes a service
reference model in that the process model changes to
Conceptual Service Model.

2.2 Method Engineering

Method engineering is a theory about the develop-
ment of methods in the IT domain. Such methods
comprise existing experience and knowledge in a do-
main and offer a structured approach in terms of guid-
ance as well as documentation. Method engineering
supports the formalization of this knowledge and to
share it among practitioners.

According to (Gutzwiller 1994), a method embod-
ies (1) meta models for result document specification,
(2) activities to guide the modeling process, (3) role
definitions, (4) tools specification, and (5) techniques
(cf. figure 2b).

Result Documents embody necessary knowledge
gathered throughout the engineering process. This
includes, e.g., a requirement document or an archi-
tecture document. Result documents can be decom-
posed into sub-documents. Meta models define re-
sult documents by specifying a knowledge structure
by means of concepts and their relationships. Ac-
tivities comprise knowledge about which steps are to
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Figure 3: SDM4SE Overview for Business Service Model.

be performed in order to generate result documents.
During the performance of activities semi-final result
documents may be used as input. Activities may be
disaggregated into sub-activities. Furthermore, se-
quences keep activities linked to each other. Roles
acknowledge the fact that people with different skills
are needed at certain stages in a method. A role de-
fines a specific set of human skills which are needed
for an activity. Techniques describe theories which
are helpful to complete result documents, which in-
clude, e.g., data modeling, workflow modeling, and
interviews, just to name a few. Tools lastly, provide
support for techniques.

2.3 SDMA4SE: Service Description Method
for Service Ecosystems

This subsection outlines the Service Description
Method for Service Ecosystems that intends to rem-
edy the issues involved with the development of ser-
vice descriptions. Figure 2b shows the combination of
the reference model and method engineering. (Schei-
thauer et al. 2009b) argue that service properties in
the Business Service Model layer own a strategic se-
mantics and take into account services’ final purpose
and context. The next layer, the Conceptual Ser-
vice Model, represents the actual modeling purpose
of service descriptions. Service properties on this
layer reflect a firm establishment with concrete val-
ues. The result is a value proposition toward potential
customers. Deployment Artifacts describe technical-
related specifications to implement service properties.
Each layer features the artifacts from method en-
gineering: activities, roles, techniques, result docu-
ments, tools, and meta models.

The service description layers offer an appropriate
work-break-down structure in order to reduce com-
plexity and to establish a bridge between business
and IT. The definition of method engineering arti-
facts provides a conceptual formalism for service de-
scriptions. Figure 2b shows that method engineering
artifacts need to be defined for each layer. This is
due to the fact that each layer presents a discreet
phase in the service description development process.
By defining the method engineering artifacts for each
layer, it is possible to acknowledge different subject-
matter-experts involved in describing services by cod-
ifying best-practices, to manage and generate IT spec-

ifications, and to offer cohesion between business and
IT, which in turn results in less errors, fasten the de-
velopment process, and makes it comprehensible. The
following paragraphs briefly describe each layer.

Business Service Model: Figure 3 depicts an
overview of this layer. Its purpose is to grasp services’
core idea. Its meta model (BSMM), which is applied
in section 3.1, holds information about target cus-
tomers, distribution channels, value objects, and rev-
enue models. The corresponding modeling notation
(BSMN) is a semi-formal graphical notation based on
a specific UML Profile (cf. section 3.2) which is used
to document business service models. Business strate-
gists with the capability to elicit and judging oppor-
tunities in the service market are the main actors for
this layer. Typical abstract activities for business ser-
vice modeling are outlined in section 4; for details see
also (Scheithauer et al. 2009b)). This layer is dis-
cussed in more depth in section 3.

Conceptual Service Model: This layer’s purpose
is to transform service ideas into concrete service of-
fers. The layer’s meta model is described in previous
work (Scheithauer et al. 2008, 2009b); it holds in-
formation about functionality, QoS, marketing, legal,
as well as financial aspects. A modeling notation for
this layer does not yet exists, but is planned for fu-
ture work. Business analysts with knowledge about
service markets and products take service ideas from
the Business Service Model and use them in order to
model service offers. Guiding activities for this model
have already been developed (cf. (Scheithauer et al.
20090)).

Deployment Artifact: This layer implements ser-
vice offerings with a deployable technical language.
IT architects are responsible for this layer. No
specific meta model is needed for the conceptual
service’s meta model applies here as well. Pos-
sible technical languages (result documents) in-
clude: (1) WSDL (Chinnici et al. 2007), (2) OWL-
S (Martin et al. 2004), (3) WSMO (Roman et al.
2005), (4) SA-WSDL (Farrell & Lausen 2007), and
(5) WSLA (Keller & Ludwig 2003). Guiding activi-
ties are yet to be developed.
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Figure 4: Business Service Meta Model (BSMM). Serves as input for UML Profile generation.

Software Environment: The most technical layer
serves as a runtime for service descriptions and for
deploying, discovering, and reasoning about services.
Possible registries are UDDI (Organization for the
Advancement of Structured Information Standards
(OASIS) 2004) or WSMX (Roman et al. 2006) for

semantic web services.

3 BSM: Business Service Model

Whereas the previous section provided a complete
method overview, this section elaborates on the Busi-
ness Service Model with its artifacts.

Figure 3 depicts a detailing view of the Business
Service Model (cf. figure 2b) as well as the corre-
sponding method engineering artifacts. In order to
complete the first layer, six activities need to be per-
formed: (1) establish value offer, (2) constitute value
objects, (3) determine target customers, (4) deter-
mine relationship for each target customer, (5) de-
termine distribution channel, and (6) setup appropri-
ate revenue models. The two roles business strate-
gist and modeling expert perform these six activi-
ties in collaboration. Business strategists are subject-
matter-experts in a service domain and posses valu-
able knowledge of service markets, marketing in gen-
eral, and service trends. Modeling experts, on the
other hand, have the ability to elicit and to docu-
ment this knowledge of business strategists. For doing
so, modeling experts rely on a set of techniques: ser-
vice modeling, workshops, and semi-structured inter-
views. Tools such as UML Profiles, UML in general,
or spreadsheets support these techniques.

The black-shaded method engineering artifacts in-
dicate the focus of this paper. (Scheithauer et al.

2009b) elaborate on the other artifacts. The first sub-
section introduces the BSMM, a meta model for defin-
ing service descriptions with a business model, used
to grasp services’ core ideas. The following subsection
shows how to develop the BSMN, a modeling nota-
tion for the meta model based on a UML Profile as
a tool. The last subsection addresses possible appli-
cations for both, the meta model and the modeling
notation in the domains of service-oriented modeling
and service engineering. The business service diagram
is the result document and is part of the case study
that is illustrated in figure 10.

3.1 BSMM: Business Service Meta Model

BSMM is a knowledge structure to define service de-
scriptions on an abstract level. (Scheithauer et al.
2009a) discuss how this model has been developed
using the work of the Business Model Ontology
(BMO) (Osterwalder 2004) as well as the €3 Value on-
tology (Gordijn 2002). Whereas BMO’s focus lies on

the internal value generation processes, the e Value
ontology highlights the value exchange between dif-
ferent actors. The resulting model selects only spe-
cific concepts that contribute to a service descrip-
tion, which includes: (1) value offer, (2) value ob-
ject, (3) revenue model (4) distribution channel, and
(5) target customer. Figure 4 shows the resulting
meta model that is explained in the following para-
graphs in more detail.

Value Offer is the root element and bundles the
following properties: reasoning, value level, price level
as well as life cycle step. Reasoning describes in which



way a service is valuable for targeted customers. (Os-
terwalder 2004) distinguishes three elementary char-
acteristics: value is either created by using a service,
reducing any kind of risk for targeted customers, or
reducing customers’ efforts. The value level states
to what extent services distinguish themselves from
other companies’ offers. Osterwalder provides four
possible classifications: either a value offer is a com-
modity, an innovative imitation, an excellence, or an
innovation. The price level expresses a services’ qual-
itative pricing strategy. Services are either offered for
free, for an economic (low) price, for an appropriate
market price, or for a high-end price. The life cy-
cle step formalizes when value is created during the
service life cycle. Osterwalder explains the life cycle
with five steps: value creation, value purchase, value
use, value renewal, and value transfer.

Value Object is the actual value which is ex-
changed by companies offering services and compa-
nies consuming services. Evidence for this element is
found by Osterwalder (called 'Resource’) as well as by
Gordijn ("Value Object’). Its properties include the
value object itself and the value object type. The type
attribute tells whether the value object is tangible or
intangible.

Revenue Model describes the transformation of
value offerings into income. It comprises the follow-
ing properties: stream type and pricing method as
well as a link to the customer property bundle. The
stream type property formalizes how income is gen-
erated. Possible stream types include: selling, lend-
ing, licensing, transaction cut, and advertising. The
pricing method describes in which way a price is de-
termined. According to Osterwalder, a price is either
fized and is agnostic to the environment and customer
characteristics, is differential and depends on product
as well as customer characteristics, or is market-based
in that the price is determined dynamically between
provider and customer.

Distribution Channel tells how companies de-
liver value to targeted customers. The element bun-
dles the properties: reasoning, value level, price level,
and customer buying cycle. The properties reasoning,
value level, and price level have the same semantic as
in the value offer bundle, and hence, these can be
setup for each channel. The customer buying cycle
tells which step the channel addresses. Osterwalder
proposes four steps for the buying cycle: awareness,
evaluation, purchase, and after sales.

Target Customer specifies customer segments.
Segments base, for example, on geographical criteria.
The relationship property depicts in detail the type of
connection between companies and their target cus-
tomers. The relationship element classifies target cus-
tomers according to their equity goals. Osterwalder
offers three classes, namely acquisition, retention, and
add-on selling.

3.2 BSMN: Business Service Modeling Nota-
tion (a UML Profile)

Following the business service meta model introduc-
tion in the previous subsection, this subsection elab-
orates on a corresponding notation. BSMN intends
to support business strategists and modeling experts
while documenting and discussing business service
models, and hence to apply the Business Service Meta
Model.

The Unified Modeling Language (UML) (Object
Management Group (OMG) 2007) is an accepted and
well-known semi-formal graphical language. Original-
ity it aims at object-oriented design, but is not lim-
ited to it. UML Profile is part of the UML specifica-
tion and offers a standard way to customize UML di-
agrams to cover domain-specific semantics. Standard
UML and these profiles form the basis for a domain-
specific modeling notation. This enables practition-
ers, who are already familiar with UML, to model
specific domains. The UML Profiles were developed
and used with the Eclipse UML 2 Toolset (FEclipse
Model Development Tools (MDT) n.d.). (Giachetti
et al. 2009) provide a UML Profile generation pro-
cess to transform domain-specific languages into UML
Profiles, which consists of three main steps:

1. Definition of Integration Meta Model — Trans-
formation of DSL into a meta model with its el-
ements mapped to UML’s meta model.

2. Meta Model Comparison — Identification of dif-
ferences between meta model and UML super-
structure.

3. Integration Meta Model Transformation — Setup
of transformation rules and generation of a valid
UML profile.

3.2.1 Step 1: Definition of Integration Meta
Model

The first step is to establish a meta model, namely
the Integration Meta Model (IMM), from the BSMM
(cf. figure 4). Meta model elements need to be
mapped to UML meta model elements. This step
clarifies how to represent domain-specific elements
with UML elements. Three main areas for mapping
exist: (1) Classes & Properties, (2) Enumerations &
Literals, and (3) Associations. Figure 5 exemplifies
this. For example, it shows that the element Tar-
get Customer corresponds to UML Class, the element
Customer Relationship is a UML Enumeration, and that
RM_TC relates to a UML Association. This mapping
serves as input for step 2.

Integration Meta Model UML Meta Model

I |

Classifier I [ Relationshipl

Target C

[*name :String Class [ Association I
e ) 0:1 A
20
+ anmveType Property
Cust i
oRe!en!lnn

thodonseling gt [ e -ﬂ Enumeration Io—*‘ Enum. Literal
A

RM_TC

Figure 5: Excerpt of mapping between Integration
Meta Model with UML Meta Model.

3.2.2 Step 2: Meta Model Comparison

With the availability of the IMM and the mapping,
this step outlines differences between the IMM and
the UML meta model. Each discovered discrepancy
needs to be considered for the UML Profile genera-
tion. Exemplarily, table 1 shows deviances for some
IMM elements that the following paragraphs explain
in detail.



IMM Differences

Target Customer | UML Class (No Diff.)
name UML Class :: name (No Diff.)
description New Property
relationship New Property

Cust. Rel. UML Enumeration (No Diff.)
Acquisition New Enumeration Literal
Retention New Enumeration Literal

Add-on selling | New Enumeration Literal

RM_TC
endType

UML Association (No Diff.)
Different endType:
IMM = TargetCustomer;
UML = relatedElement

Table 1: Extract of discovered differences between
IMM & UML meta model.

Classes & Properties: In step 1 identified classes
and their properties were mapped to the UML meta
model. For example, the IMM’s Target Customer ele-
ment is mapped to UML Class. Likewise, the Target
Customer’s name property is mapped to the existing
UML Class property name. However, the Target Cus-
tomer’s properties description and relationship may
not be directly mapped and are marked with New
Property. This Class/Property mapping is done in
the same manner for the IMM’s elements: Value Of-
fer, Distribution Channel, Revenue Model, and Value
Object.

Enumerations & Literals: Likewise, enumera-
tions and their literals are mapped to the UML meta
model. E.g., the IMM’s Customer Relationship ele-
ment is mapped to the UML Enumeration. The dif-
ferences here are that the literals, Acquisition, Reten-
tion, and Add-on selling, are non-existent in UML’s
meta model, and in consequence, marked as New Fnu-
meration Literals. This mapping is similar to the
other enumerations, such as, Customer Buying Cycle,
Value Object Type, Life Cycle Step, Pricing Method,
Stream Type, Price Level, Reasoning, and Value Level.

Associations: Lastly, associations need to be
mapped to the UML meta model. The IMM out-
lines six associations for interconnecting classes. For
example, the association RM_TC tells that a Revenue
Model is valid for at least one Target Customer and is
mapped with the UML element Association. However,
the difference between the IMM and UML is that in
case of the IMM, the Revenue Models may be only
associated with Target Customer, whereas the UML
Association defines its endType with any related ele-
ment, and thus, the endType is marked with Different
endType. This endType difference is similar for the
remaining five associations DC_TC, VO_TC, VO_VOB,
VO_RM, and VO_DC.

3.2.3 Step 3: Integration Meta Model Trans-
formation

The last step aims at codifying the discovered dif-
ferences in step 2 with transformation rules. Eleven
rules (cf. (Giachetti et al. 2009)) are the basis for the
UML Profile. This subsection goes through the rules
1, 2, 6 one by one for classes, attributes & associa-
tions, and enumerations. Other rules are skipped for
they are not necessary for the BSMN.

Rule 1: (one Stereotype for each equivalent class)
As aforementioned, the IMM shows five domain-
specific classes. In coherence with rule one, each class
is represented with a new Stereotype. Figure 6 ex-
emplifies that Target Customer and Value Object are
UML Classes and are represented with a Stereotype
in the UML Profile definition.

UML Meta Model UML Profile

UML Class
<<Stereotype>>
Target Custome
<<Stereotype>>

Value Object
-

Integration Meta Model

Target C }
Value Object

[ it it St

Figure 6: Application of Rule 1.

Rule 2: (one Tagged Value for each new prop-
erty) Properties comprise attributes and associa-
tions. Tagged values consist of a name and a type. In
step 2 discovered new attributes will be represented
with a tagged value. For example, the class Target
Customer embodies the new property description that
is presented as a tagged value: description: String.
Figure 7 shows rule 2’s output. It is important to
note that the name attribute is not represented with
a tagged value for this attribute already exists in the
UML Class element.

Integration Meta Model UML Meta Model UML Profile

<<MetaClass>>

UML Class
» UML Class

T H
H H —_——,
i Lol
i t-l[<<stereotype>>
Target Ci ' H '
: #String | Primitive Type L_p[<<stereotype>>
> Target Custome

[ description : String
o

N
Tagged
Value

Figure 7: Application of Rule 2.

Rule 6: (one Enumeration for each new enumera-
tion with new literals) Each of the IMM’s enumera-
tions with their literals are acknowledged with a UML
Enumeration. Figure 8 shows that the element Cus-
tomer Relationship is an Enumeration, and that its
attributes Acquisition, Retention, and Add-on selling
are Enumeration Literals.

Integration Meta Model UML Meta Model

“ﬂ — >| i

Cust. Relations. -

e
+Rotention +1-9| Enum. Literal
+ Add-on selling: 4

UML Profile

<Enumeration>
Cust. Relations.
+ Acquisition

+ Retention

+ Add-on selling

>

Figure 8: Application of Rule 6.

3.3 Possible Applications

Next to use BSMM and BSMN with the outlined
method in section 2 and to refine service descriptions
toward deployment artifacts, there exist two other
promising applications for BSM: (1) modeling service-
oriented architectures and (2) service engineering,.
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(Arsanjani et al. 2008) define Service Oriented
Modeling & Architecture (SOMA) as “ .. an end-to-
end software development method for building SOA-
based solutions”. This method applies to establish
a design and implementation for service-oriented ar-
chitectures. It specifies a life-cycle comprising 21
steps, which are grouped into seven phases: (1) busi-
ness modeling & transformation, (2) solution man-
agement, (3) identification, (4) specification, (5) re-
alization, (6) implementation, (7) deployment, moni-
toring, and management. The authors recognize the
first phase business modeling and transformation as
an important first step that serves as the entry point
for the phase identification & specification. However,
Arsanjani et al. do not further describe this phase. As
a suggestion, the business service meta model and the
business service modeling notation may be applied to
this phase.

Contrary to SOMA, (Kett et al. 2008) specify the
Integrated Service Engineering (ISE) Framework for
developing single business services. The ISE Frame-
work is an orthogonal matrix and similar to the Zach-
man framework. The vertical axis shows four perspec-
tives of the engineering process and is named service
perspectives. Each perspective relates to a specific
role with appropriate skills and offers different sets
of tools and methods. It also implies the chronology
of the framework. The horizontal axis shows five dif-
ferent descriptions of a service. Each description is
valid for each perspective. Each intersection in the
matrix is placeholder for a meta model, a notation,
and activities, which are appropriate for the respec-
tive perspective and the modeling aspect. The Busi-
ness Service Meta Model as well as the Notation fits
the ISE framework’s strategic perspective for the ser-
vice description.

4 Case Study

After introducing BSMM and BSMN, this section
outlines a case study in the I'T outsourcing domain,
where a real-world business service forms the basis for
evaluating the Business Service Model. The follow-
ing subsections depict the case study’s scenario, the
implementation of the scenario, and finally conclude
with a discussion of the findings. It was necessary
to modify the scenario and to disguise the company
name for publication. The scenario’s scope and com-
plexity remain the same, nevertheless.

4.1 Scenario

IT Company is a multi-national firm that offers the
business service Manage Client Hardware. The ser-
vice’s business model is to allow outsourcing of pur-

chasing and the maintaining of computer hardware
e.g., a desktop PC. Figure 9 depicts the business
model with the e3> Value Ontology. The business
model comprises one actor with four value activities,
a market segment, and nine value exchanges. The
main actor is the IT Company itself. The company
possesses three internal value activities: manage con-
tracts, manage asset information, and manage hard-
ware, with value exchanges toward the main value
activity manage client hardware, which defines the
external offered service. The market segment on the
figure’s right hand side pictures the company’s target
customers, i.e., its own business units. Between the
actor and the market segment, the figure shows six
value exchanges, and their corresponding value ob-
jects. The lowest one shows the value object Money
that goes from the business units toward the I'T Com-
pany. In this case, money is exchanged for the value
object Hardware, which is directed from the company
toward the business units. Next to these tangible
values which are exchanged, four other values flow
from the IT Company toward the Business Units:
Low Transaction Costs, Low Labor Costs, Low IT
costs, and Recent Hardware. These values are so-
called second-order-values that are intangible and not
actually transferred between the actors (cf. (Weigand
et al. 2009)). However, business units gain these val-
ues additionally to the main value objects.

4.2 Scenario Modeling

The intention of this case study is to find out BSMN’s
suitability for business service modeling. It shows
how to apply the UML Profile developed in sec-
tion 3.2. The task includes eliciting and documenting
knowledge about the Manage Client Hardware service
for the following reasons: formalizing and communi-
cating business ideas as well as to form a basis for
service conceptualization and implementation. The
scenario modeling follows the activities shown in fig-
ure 3: (1) establish value offer, (2) constitute value
objects, (3) determine target customers, (4) deter-
mine relationship for each target customer, (5) deter-
mine distribution channel, and (6) setup appropriate
revenue models.

Manage Client Hardware is the Value Offer. The
reasoning is that it will reduce customers’ effort in
that the company will provide and maintain com-
puter hardware. The value level is set to commod-
ity, for the value offer is easy to imitate by competi-
tors. The price level is situated as ecomomic. The
value for customers are created while value use dur-
ing the life cycle step. The one tangible Value Object
of the service is the hardware object. However, next
to the hardware, there exist intangible value objects
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Figure 10: Business Service Diagram: Manage Client Hardware.

which also contribute to the service offering. Out-
sourcing hardware management to IT Company re-
sults in lower transaction costs for purchasing and
contracting, lower labor costs for hardware mainte-
nance, lower IT costs, and state-of-the-art hardware.
Business units are the service’s Target Customers.
The Relationship to these customers is not yet estab-
lished. Hence the relationship is marked as acquisi-
tion. The Manage Client Hardware service’s Distribu-
tion Channel relies solely on the company’s web online
portal, which supports purchase state of customers’
buying cycle. Likewise, the company follows one Rev-
enue Model, which settles for a fized price as pricing
method and lending for the stream type.

Figure 10 depicts he final UML diagram (result-
ing document, cf. section 3) with the aforementioned
Business Service Meta Model elements, which figure 4
prescribes. Additionally, listing 1 shows the corre-
sponding XML fragment for the UML diagram that
can be used for persistence and further processing
such as model transformation.

4.3 Findings

The case study’s intention was to figure out whether
the Business Service Meta Model and Modeling Nota-
tion supports the documentation, the communication,
and the reasoning of service descriptions on a strate-
gic level.

The case study shows that the proposed ap-
proach is appropriate for documenting business ser-
vice models. In particular, the developed UML Profile
(BSMN) guarantees a full documentation of services’
core ideas. However, business strategists were not fa-
miliar with UML or UML Profiles. This experience
made it necessary to involve modeling experts who
are familiar with UML in order to document business
service models. One idea is to hide the notations from
business strategists and rather use semi-structured in-
terviews to elicit necessary information and use the
answers to these questions to build business service
diagram.

Furthermore, the case study proves that business
strategists were able to communicate the service’s
main idea with involved business strategists on the
basis of the business service diagram (cf. figure 10).
Moreover, business strategists were in the position to
discuss and rethink the business service model and
hence to improve it.

The fact that the resulting diagrams use XML as a
serialization (cf. listing 1) allows further processing of
services’ information, such as model transformations.

Further case studies need to detect whether the
business service diagram is an appropriate starting
position for the Conceptual Service Model.
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Listing 1: Corresponding XML Code

<?xml version="1.0" encoding="UTF-8” 7>
<bm:BusinessServiceModel xmlns:bm="http:
//www.itcompany .com”>

<ValueOffer Name="Manage_Client .
Hardware” Reasoning=" Effort._
Reduction” ValueLevel="Commodity”
PriceLevel="Economic”
LifeCycleStep="Value_Use” VOf.DC="
DC1” VOf.RM="RM1” VOf.TC="TC1”
VOf_-VOb="V01.V0O2_.VO3_V0O4_VO5” />

<TargetCustomer TargetCustomerID="TC1”
Name=" Business_Units”>
<consistsOf CustomerEquity="

Acquisition” />

</TargetCustomer>

<RevenueModel RevenueModellD="RM1”
Name=" for -Business_Units”
StreamType="Lending” PricingMethod
=" Fixed_Price” />

<DistributionChannel
DistributionChannellD="DC1”
Intranet” Reasoning="Effort.
Reduction” CustomerBuyingCycle="
Purchase” ValueLevel="Commodity”
PriceLevel="Economic” />

<ValueObject ValueObjectID="VO1”
”Hardware” Type="Tangible” />

Name="

Name=

<ValueObject ValueObjectID="VO2” Name=
”Low_.Transaction_Costs” Type="
Intangible” />

<ValueObject ValueObjectID="VO3” Name=

?Low.Labor._.Costs”
2 />

<ValueObject ValueObjectID="VO4” Name=
?Low_IT_Costs” Type="Intangible” />

<ValueObject ValueObjectID="VO5” Name=
”Recent_Hardware” Type="Intangible
”» />

</bm:BusinessServiceModel>

Type="Intangible

5 Related Work

(Baida et al. 2003) argue that eCommerce is still
mainly characterized by the relatively straightforward
trading of commodity goods. Current challenges are
advanced business scenarios, such as collaborative de-
sign over the Internet of sophisticated goods and ser-
vices. Their work elaborates on further challenges in
order to achieve collaborative eCommerce concerned
with real-world services. Similar to the Business Ser-
vice Model, Baida et al. focus on service trade and
propose a knowledge structure in form of a service
ontology. The differences lie in that Baida et al.’s
service ontology rather targets the Conceptual Ser-
vice Model than the Business Service Model, and that
they neither propose a modeling notation nor a pro-
cedure model.

(Weigand et al. 2009) introduce a unified view on



services by means of a service model and a modeling
method targeted to the design and analysis of ser-
vices. They argue that there exists a business view on
services, such as in the approaches from Gordijn and
Osterwalder. Additionally, they propose a ’software
view’ on services, namely the Service-Oriented Mod-
eling & Architecture (SOMA). The authors find that
a gap exists between these two views and that a ser-
vice model closes this gap. Following that, Weigand
et al. discuss business modeling with the REA and
e? Value Ontology, and Spohrer’s service systems the-
ory. The service model comprises of a service ontol-
ogy, a service classification, and a service layer ar-
chitecture. Likewise to the Business Service Model,
Weigand et al. propose a knowledge structure in form
of an ontology and utilize the e Value ontology as a
notation. Their approach differs from the Business
Service Model in that it aims at service identification
and classifies in the Conceptual Service Model.

(Terlouw 2008) finds the UDDI specification too
technology-driven for specifying services and hence
believes that it contradicts SOA promises of increased
flexibility of service reuse and business-IT alignment.
She finds the business component framework and par-
ticularly the task specification more suitable for doing
so. Terlouw claims that for business process execu-
tion, suitable services need to be identified as well as
to specified. Service registries store these specifica-
tions for identification. In consequence, she proposes
the Enterprise Ontology and the business component
specification for business task specification. Terlouw
offers a knowledge structure on the basis of the En-
terprise Ontology. Her solution focuses on services as
business tasks and relates to the Conceptual Service
Model and offers neither a modeling notation nor a
procedure model.

(Dumas et al. 2001) identify the need for a se-
mantic service description framework because of the
Internet’s global and inexpensive connectivity. Such
a description aims at advertising, locating, analyzing,
and comparison of services. The authors’ intention
is to define requirements for future service descrip-
tions. They propose the following service characteris-
tics: provider, availability (time & spatial), channel,
pricing, payment, security, quality of service, and rep-
utation. The authors find the UDDI’s TModel appro-
priate as an underlying model for these service char-
acters. Likewise to the Business Service Model, Du-
mas et al. aim at service proposition. However, they
mainly propose requirements for service propositions
that relate to the Conceptual Service Model. They
neither give information about a modeling notation
nor a procedure model.

6 Conclusion and Future Work

With the evolution of service-oriented architectures
toward service market places in the Internet, services
and their description become even more important.
Service descriptions are an elementary part of service
trade for they contribute to service proposition, ser-
vice discovery & selection, negotiation & contracting
as well as monitoring.

From the perspective of service providers, the
business-oriented development of such descriptions is
a crucial part of the service development process.
However, until recently no conceptual formalisms do
exist for doing so (Kuropka et al. 2008). There
are, however, many technical specifications out there,
e.g. WSDL, SA-WSDL, and WSLA, using sometimes
completely different notations but describing partly
overlapping aspects. Even more important, it is nec-
essary to involve distinct subject-matter-experts in
the service development process. Using description

formalisms primarily tailored to technical aspects will
hardly be successful under these circumstances. Last,
but by no means least, it is essential to align business
with information technology.

Hence, service providers would benefit from a
method that allows for the crucial tasks of docu-
menting, communicating, and reasoning about ser-
vice descriptions on the different levels of abstraction
and domains of expertise that are needed during the
process. An understandable description of all levels
would avoid mistakes and fasten the service descrip-
tion process materially.

Against this background, this paper outlines a ser-
vice description method that combines the Open-EDI
Reference Model with method engineering, which of-
fers a work-break-down structure in order to reduce
complexity and to align business and IT. Particu-
larly, the Business Service Model, as one part of the
method, is further detailed. The paper proposes a
meta model for business-oriented service descriptions
and develops a corresponding modeling notation on
the basis of UML Profile, which supports all three
steps, i.e., documenting, communication, and reason-
ing about descriptions on a strategic level. The result
document is a valuable input for service descriptions
on a conceptual level. Two possible fields of applica-
tions have been outlined: service-oriented modeling
and service engineering. The proposed approach was
tested in a case study in the IT outsourcing domain to
show the applicability of the Business Service Model.

The case study shows that the proposed solution is
appropriate for all three tasks on a business-oriented
level. The usage of UML made it necessary to involve
modeling experts. Nevertheless, the modeling nota-
tion turns out to be practical for communicating and
reasoning about service descriptions.

Future work includes integrating the meta model
and the modeling notation with related approaches
in the service description domain. Furthermore, the
Conceptual Service Model needs to be detailed and
integrated with the Business Service Model. This will
be addressed in the next steps of the Theseus/ TEXO
research project (Janiesch et al. 2008).
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