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Abstract

Conceptual modeling still has a large potentia in the domain of implementing e
business strategies and business models that has yet to be realized. In this paper we
explain how an ontological approach to e-business models can be the foundation for
the development of avariety of tools that help companies create a “ blueprint” for the
realization of their e-business strategies. Additionally, this will allow them to better
understand, measure, change and sometimes even play around with and simulate their
business models.

The goal of this paper is twofold: to propose an ontology for e-business model and to
demonstrate that XML, Xlink and Xpointer are good candidate for modeling this
ontology.

1 Introduction

"Business model" is a buzzword with ho commonly accepted meaning. As explained
by Petrovic et al. [1], a business model describes the logic of a “ business system” for
creating value, that lies behind the actual processes. In this paper we use the
following working definition for business models, which will serve as a starting point
for the more rigorous and detailed e-BMO. A business model is nothing else than a
description of the value a company offersto one or several segments of customersand
the architecture of the firm and its network of partners for creating, marketing and
delivering this value and relationship capital, in order to generate profitable and
sustainable revenue streams.

We understand business models as the missing link between strategy and business
processes. Often there is quite a substantial gap between these two “worlds’. Strategy
people position the company, define and formulate objectives and goals, whereas
business process and information system designers have to understand and implement
this information. In order to guarantee a smooth strategy execution, firms require a
very clear communication of concepts between the implicated parties. This is where
rigorously defined business models come into play. By using an ontological approach
to e-business modeling, one could create a shared and common understanding of the
domain and facilitates communication between people and heterogeneous and widely
spread application systems [2]. As illustrated in figure 1 a business moddl is the
conceptual and architectural implementation (blueprint) of a business strategy and



represents the foundation for the implementation of business processes and
information systems.
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Figure 1. Business Logic Triangle

The use of formalized business models has the following advantages:

1

The process of modeling business models helps identifying and understanding
the relevant elements in a specific domain and the relationships between them
(3], [4].

The use of formalized e-business models help managers easily communicate and
share their understanding of an e-business among other stakeholders [2]. This
facilitates the exchange of business models between executives, but also with the
people that design and implement business processes and Information Systems.
Mapping and using business models as a foundation for discussion facilitates
change. Business models designers can easily modify certain elements of an
existing BM [1].

A formalized BM can help identifying the relevant measures to follow in a
business, similarly to the Balanced Scorecard Approach [5].

BMs can help managers simulate businesses and learn about them. Thisisaway
of doing risk free experiments, without endangering an organization [6].
Moreover, this helps companies prepare scenario planning [7].

But in order to achieve the advantages outlined above, firms must use a very rigorous
approach to modeling business models. In the domain of e-business this becomes
possible with e-BMO, which we describe in the next section in which we propose a
definition and a framework; we outline the major advantages of a rigorous approach
to e-business modeling. The third section consists of a sketch of our e-Business
Mode Ontology (e-BMO), which is a conceptualization of the relevant e-business
issues and elements a firm has to think of in order to operate successfully in the
Internet era. In the following section we formalize eeBMO with XML, Xlink and
XPointer and describe the pros and contras of this approach. A list of possible
applications of e BMO is provided in the fifth section before concluding and outlining
further prospects.



2 TheeBusinessModel Ontology (e-BMO)

The e-Business Maodel Ontology (e-BMO) is the conceptualization and formalization
into elements, relationships, vocabulary and semantics of the essential subjectsin the
e-business model domain. eeBMO is structured into severa levels of decomposition
with increasing depth and complexity. The first level of decomposition of our
ontology contains the four main pillars of a business model, which are the products
and services a firm offers, the relationship it maintains with its customers, the
infrastructure necessary in order to provide this and finally, the financial aspects,
which are the expression of business success or failure (see figure 2).

Name of BM-Element e-BUSINESS MODEL ONTOLOGY (root element)

Composed of . PRODCUT INNOVATION
CUSTOMER RELATIONSHIP
INFRASTRUCTURE MANAGEMENT
FINANCIAL ASPECTS

L evel of decomposition | O (root element)

Description: An e-BUSI NESS MODEL ONTOLOGY is composed of the PRODCUT
| NNOVATI ON element, the CUSTOVER RELATI ONSHI P, the | NFRASTRUCTURE
MANAGEMENT and its FI NANCI AL ASPECTS. These main elements are then
further decomposed.

Sold_through
PRODUCT CUSTOMER
INNOVATION < RELATIONSHIP
Feedback_for
Builds_on lTResource_for
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Revenue_for
Builds_on
INFRASTRUCTURE Costs FINANCIAL
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Figure 2. The 4 Pillars of the Business Model Ontology

2.1  Product Innovation

Name of BM-Element PRODUCT INNOVATION

Child of Root Element: Business Model

Composed of . TARGET CUSTOMER SEGMENT
VALUE PROPOSITION
CAPABILITIES

L evel of decomposition | 1

Related to . Marketed through CUSTOMER RELATIONSHIP: PRODUCT
INNOVATION only represents a value for the firm when offered to
customers with which the firm has established arelationship

Based on INFRASTRUCTURE MANAGEMENT: In order to provide
the element PRODUCT INNOVATION, the firm has to maintain an




| INFRASTRUCTURE MANAGEMENT |

Description: The PRODUCT | NNOVATI ON element covers all aspects related to the
offering of the firm. This comprises not only its products and services but the manner
in which it differentiates itself from its competitors. In other words, this means not
only the firms market scope [8], [9] - which customers, which geographical areas, and
what product segments — but aso the explanations why customers will rather buy
from this firm than from a competitor. Moreover, the ability to offer value to a
customer demands a range of specific capabilities.

The element PRODUCT | NNOVATI ON is composed of the VALUE
PROPGCSI T ONS the firm offers to specific TARGET CUSTOVER SEGQVENTS and
the CAPABI LI Tl ES afirm has to be able to assure in order to deliver thisvalue. The
outcomes of the PRODUCT | NNOVATI ON element are marketed through the
CUSTOVER RELATI ONSHI P ELEMENT, which at the same time provides a source
of feedback for product amelioration. PRODUCT | NNOVATI ON is based on the
| NFRASTRUCTURE MANAGEMENT which provides aresource for it (see figure 2).
VALUE PROPCSI Tl ON. This element refersto the value the firm offers to a specific
target customer segment. ICT has created many new opportunities for value creation
on the one hand and more efficient value creation on the other hand [10].

TARGET CUSTOVER. A firm generaly creates value for a specific customer
segment. The definition of the market scope [8], [9] captures the essence of where the
firm does and does not compete — which customers, which geographical areas, and
what product segments.

CAPABI LI TI ES. To déliver the value proposition to different customers, a firm
must ensure that it possesses the range of capabilities that underpin the proposed
value. Several authors describe how value and competencies or capabilities are
interconnected [11], [12]. Capabilities can be understood as repestable patterns of
action in the use of assets to create, produce, and/or offer products and services to a
market [12].

22  Customer Relationship
Name of BM-Element [ CUSTOMER RELATIONSHIP

Child of Root Element: Business Model
Composed of . INFORMATION STRATEGY
FEEL & SERVE

TRUST & LOYALTY

L evel of decomposition | 1

Related to . Feedback for PRODUCT INNOVATION: By andyzing the
CUSTOMER RELATIONSHIP a firm can gain important insights on
the use and appreciation of its products/services.

Based on INFRASTRUCTURE MANAGEMENT: In order to provide
the element CUSTOMER RELATIONSHIP, the firm has to maintain
an INFRASTRUCTURE MANAGEMENT

Description: Through the use of ICT firms can redefine and ameliorate the notion of
CUSTOVER RELATI ONSHI P. ICT supports and in some cases substitutes direct
physical contact with the customer. The CUSTOVER RELATI ONSHI P element




describes the way a firm goes to market and gets in touch with its customers.
Additionaly, it contains the strategies of the company to collect and use customer
information, in order to improve relationships and adapt the firms offering to
customer needs. Finally, the company must define and outline its plans to gain the
customers trust and loyalty.

The element CUSTOVER RELATI ONSHI P is composed of the FEEL & SERVE
element, which defines the customer “touch points’ (e.g. distribution channels), the
| NFORMVATI ON  STRATEGY for the collection and application of customer
information and the TRUST & LOYALTY element, which is essentia in an
increasingly “virtual” business world. The CUTOVER RELATI ONSHI P element
provides feedback for PRODCUT | NNOVATION and is based on
| NFRASTRUCTURE MANAGEMENT (seefigure 2).

| NFORVATI ON STRATEGY. The objective of the information strategy concerns
information gathering in order to excel in customer relationship (e.g. through
personalization and profiling). The information strategy aims at discovering new and
profitable business opportunities and to ameliorate customer satisfaction. Data
warehousing, data mining and business intelligence are important technol ogies that
allow managers to gain insight on their customers buying behaviour. These insights
can be used to create what Hamel [8] calls the positive feedback effect.

FEEL & SERVE (distribution channels). This element refers to the way a firm
“goes to market” and how it actually “reaches’ its customers [8]. This means a
company must define its channel strategy : either indirect or direct channels, operated
by the firm or provided by a third party (e.g. agent, intermediary). ICT, and
particularly the Internet, has agreat potential to complement rather than to cannibalize
a business's channels [13]. Direct selling over the Web could improve margins,
whereas selling through new Internet mediation services (cybermediaries) [14] could
mean new market opportunities. Of course the expansion of the range of channelsalso
increases the potential of conflicts between channels [15] and demands strong
management.

TRUST & LOYALTY. It is essential to establish trust between business partners
when the business environment becomes increasingly virtual and the implicated
parties do not necessarily know each other anymore before conducting business.
There exists mechanisms to build trust in e-business environments, such as virtua
communities [16], performance history, mediation services or insurance, third party
verification and authorization, and, clear privacy policies [17], [18]. Customer loyalty
can be understood as the outcome of the customer’ strust and satisfaction.

2.3 Infrastructure Management

Name of BM-Element INFRASTRUCTURE MANAGEMENT

Child of Root Element: Business Model

Composed of . RESOURCES
ACTIVITY CONFIGURATION (or VALUE CONFIGURATION)
PARTNER NETWORK

L evel of decomposition |1
Related to . Resource for PRODUCT INNOVATION: The INFRASTRUCTURE
MANAGEMENT element enables the creation of value for the
customer.




Resource for CUSTOMER RELATIONSHIP: The
INFRASTRUCTURE MANAGEMENT eement alows a firm to
establish and maintain a CUSTOMER RELATIONSHIP.

Cost for FINANCIAL ASPECTS: managing infrastructure and co-
ordination activities has a certain cost.

Description: ICT and particularly the Internet have had a fundamental impact on the
way companies organize their activities inside and at the boundaries of the firm. Not
only that the company boundaries have become more fuzzy, but increasingly the
decomposition and re-composition of the industry value chain has redistributed the
activities among existing and new industry actors.

| NFRASTRUCTURE MANAGEMENT describes the value system configuration [19]
that is necessary in order to deliver the firms offering and to establish and maintain a
customer relationship. It is composed of the ACTI VI TY CONFI GURATI ON and the
in-house RESSOURCES AND ASSETS and the firm's PARTNER NETWORK to
fulfil these activities. The | NFRASTRUCTURE MANAGEMENT element is a resource
for PRODUCT | NNOVATI ONand CUSTOVER RELATI ONSHI P (seefigure 2).
ACTI VI TY CONFI GURATI ON. The main purpose of a company is the creation of
value that customers are willing to pay for. This value is the outcome of a
configuration of inside and outside activities and processes. To define the value
creation process in a business model, we use the value chain framework [20] and its
extension, such as defined by [21]: value shop and value network.

PARTNER NETWORK. The partner network outlines, which elements of the activity
configuration are distributed among the partners of the firm. Shrinking transaction
costs make it easier for firms to vertically disintegrate and to reorganize in partner
networks.

RESOURCES. In order to create value, a firm needs resources [22]. Grant [23]
distinguishes tangible, intangible, and human assets. Tangible resources include
plants, equipment and cash reserves. Intangible resources include patents, copyrights,
reputation, brands and trade secrets. Human resources are the people afirm needsin
order to create value with tangible and intangible resources.

24  Financial Aspects
Name of BM-Element [ FINANCIAL ASPECTS

Child of Root Element: Business Model

Composed of . REVENUE MODEL
COST STRUCTURE
PROFIT/LOSS

L evel of decomposition | 1
Related to . Resource for INFRASTRUCTURE MANAGEMENT: The financial
capacity of afirm allowsit to maintain operations.

Description: The element FI NANCI AL ASPECTS is the culmination of an e
business model. The best products and services and the finest customer relationship
areonly valuable to afirm if it guarantees long-term financial success.

The FI NANCI AL ASPECTS element is composed of the companies REVENUE
MODEL and its COST STRUCTURE, which finaly define the PROFI T/ LOSS of a



firm. This element is a resource for | NFRASTRUCTURE MANAGEMENT and is
funded through the sales in the CUSTOVER RELATI ONSHI P (seefigure 2).
REVENUE MODEL. This element measures the ability of afirm to trandate the value
it offersits customersinto money and therefore generate incoming revenue streams. A
firm’'s revenue model can be composed of different revenue streams that al have
different pricing models. The new pricing mechanisms enabled by ICT should be used
in order to maximize revenues. Particularly the Internet has had an important impact
on pricing and has created a whole new range of pricing mechanisms [24].

COST STRUCTURE. This element measures all the costs the firm incurs in order to
create, market and deliver value to its customers. It sets a price tag on al the
resources, assets, activities and partner network relationships and exchanges that cost
the company money.

PROFI T MODEL. This element is simply the outcome of the difference between
revenue model and cost structure. Therefore it can be seen as the culminating point
and as an expression of the entire e-business model ontology. Whereas Product
Innovation and Customer Relationship shall maximize revenue, an effective
Infrastructure Management shall minimize costs and therefore optimize the profit
model.

3 Formalizing e-business models with XML

The e-BMO defines the business model concepts of an e-BM, their meaning and the
relationships between them. It is the semantic level of formalizing e-business models.
Although it helps managers easily communicate and share their understanding of an
e-business model, it does not offer the way to automatically verify whether an e
Business model really respects the eeBMO constraints. To make e-business models
exchangeable in a nonambiguous manner, we suggest to use the eXchangeable
Markup Language (XML) [25], the Xlink [26] and the XPointer [27] standards.

31 Why XML ?

A multitude of XML consortiums and projects (XCBL, cXML, etc.) intend to rewrite
the concepts of the aging Electronic Data Interchange (EDI) with XML syntax for
business applications on the Internet [28]. One of the most important projects is the
joint initiative of Organizations for the Advancement of Structured Information
Standards (OASIS) and the UN’s Center for Trade Facilitation and Electronic
Business (UN/CEFACT). It focuses on enabling transactions across industries and
businesses, particularly smaller companies, generally left out of EDI in the past [29].

But XML is not limited to transaction purposes and can serve a wide range of other
goals. It is a metalanguage, which means that it is a standardizing format for
describing structured information. This makes it ideal for our purpose of describing
the eeBMO in a formalized manner. So eBML does not focus on the exchange of
messages and e-business processes. eBML is situated at a higher level of abstraction:
it will help to encode business models. A business model expressed in eBML is an
XML document that respects the constraints and the rules imposed by the e-business
modeling ontology e-BMO.



This formal representation and the multitude of existing tools to manipulate XML
documents have a number of advantages. It becomes easy to verify the vaidity of a
business model to the e-BMO. Different business models can be compared or can be
evaluated to one another. Generating different views (such as specific documents) in
function of different needs (such as descriptions, graphical representations, business
plans, reports for financing, reports for eventual partners, acquisitions or mergers,
etc.) becomes possible. The maintenance and the exchange of business models in
heterogeneous I T environments and the construction and development of an ontology
for e-business modeling expressed by an XML vocabulary becomes easy [30].

3.2 Thee-business modeling language (eBML)

In this section we illustrate our purpose of e-business modeling with a case study in
the photography industry named ColorMailer [31] (see figure 3), particularly for the
I NFRASTRUCTURE_MANAGEMENT component.
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Figure 3. Infrastructure Management of Colormailer

The modeling vocabulary and composition rules of the eBML language is defined by
an XML Document Type Definition (DTD); an XML schema is aso available if
needed. It is composed of elements that represent the concepts of the eeBMO and the
relationships between them (principally hierarchical). An e-business model of a
company is a valid XML document based on the eBML DTD. The description (or
instantiation) of each concept is delimitated by an opening tag in the form of
<concept> and a closing tag in the form of </concept>. An eBML document starts
with the tag of the root element <eBM> and ends with the tag </ eBM>. The subtree
contains the four main components of the eeBMO which contain their respective
subtrees defined in the eBML DTD. Listing 1 illustrates a part of the DTD followed
by the global structure of an e-business model document.



Listing 1: A part of theeBML DTD and the global structure of an e-BM

<IELEMENT eBM (PRODUCT_INNOVATION,
CUSTOMER_RELATIONSHIP,
INFRASTRUCTURE_MANAGMENT,
FINANCIAL_ASPECTS)>

<I[ELEMENT INFRASTRUCTURE_MANAGMENT (RESOURCES,
ACTIVITY_CONFIGURATION,
PARTNER_NETWORK)>

<I[ELEMENT RESOURCES (RESOURCE+)>

<eBM>
<PRODUCT _| NNOVATI ON>. . . </ PRODUCT _| NNOVATI ON\>
<CUSTOVER_RELATI ONSHI P>. . . </ CUSTOVER _RELATI ONSHI P>
<I NFRASTRUCTURE_MANAGVENT>
<RESQURCES> . .. </ RESOURCES>
<ACTI VI TY_CONFI GURATI ON>. . . </ ACTI VI TY_CONFI GURATI ON>
<PARTNER _NETWORK>. . </ PARTNER NETWORK>
</ | NFRASTRUCTURE _MANAGVENT>
<FI NANCI AL_ASPECTS>. . . </ FI NANCI AL_ASPECTS>
</ eBM>

We now detail the subtree of the | NFRASTRUCTURE MANAGEMENT element,
which contains the subelements RESOURCES, ACTI VI TY_CONFI GURATI ON and
PARTNER_NETWORK (see above 3.3) In the example we illustrate this by the
ColorMailer print infrastructure.

The first one of these three subelements contains a description of all in-house
resources and assets the firm has decided to posses. The XML document will contain
the name and description of every in-house resource between the <RESOURCES> and
</ RESOQURCES> tags. If anindividual accessto each resource is needed, then we can
assume that the metamodel defines a RESOURCES element which is a set of
repeatable RESOURCE elements. These RESOURCES will alow the firm to fulfill a
part of the activities and processes described in the ACTI VI TY_CONFI GURATI ON
element. This second subelement contains all general activities and processes
necessary, in order to operate business and to provide value to the customer.

The third subelement of the | NFRASTRUCTURE MANAGEMENT element contains all
partners and suppliers that represent out-house resources of the firm. The partnersand
suppliersfulfill all activities and processes that are not taken care of by the firm.

So the eBML definition of the Colormailer business model consists of the
concatenation of all these elements preceded by the open tag of the
| NFRASTRUCTURE _MANAGEMENT element and followed by its closing tag. See
listing 2.

Listing 2. The | NFRASTRUCTURE_MANAGEMENT el erment of the Colormailer eBM

<| NFRASTRUCTURE_MANAGVENT>
<RESOURCES>
<RESOURCE>




a nodern printing infrastructure from Agfa. Wth
this equiprment, digital imges can be printed onto
phot ogr aphi c paper, T-shirts and other itens.

</ RESOURCE>

<RESOURCE>
15 people, who all work in an office in Vevey,
Swi t zer | and.

</ RESOURCE>

<RESOURCE>
The firm maintains its own Wb servers, which host the
Website and the downl oadabl e transmi ssion software.

</ RESOURCE>

<RESOURCE>
The inmge transmission takes place on the FotoWre
Net wor k.

</ RESOURCE>

</ RESOURCES>
<ACTI VI TY_CONFI GURATI ON>

Printing images on physical material : This activity is an

operation that consists of printing the virtual

digital imges on different physical materials, such as

phot ogr aphi ¢ paper, T-shirts and nouse pads.

Digital Image Upload : In order to print digital images on
physical items, this binary information nust be transmtted
to the production facilities over a network.

operations consist of printing the digital infornmation (binary
images) onto different physical itens. The inputs it needs to
do this, mainly the bits and bytes of the digital photos, are
upl oaded to the firns production infrastructure via a suppliers
network (even though the end-custoner does not realize he is
dealing with a third party)...

</ ACTI VI TY_CONFI GURATI ON\>

<PARTNER_NETWORK>
Qutsourcing Digital Image Transmission : the image transni ssion
network of FotoWre is shared with other simlar conpanies.

Qut sourcing Transm ssion Software : FotoWre regularly updates
and nmmintains the digital inmage wupload and transm ssion
software in order to stay state of the art.

For hone delivery of its products : the firm relies on the
Swi ss postal service.

For Sales : it cooperates with its two nmin partners, Sony
Eur ope and | nterdiscount.
</ PARTNER_NETWORK>
</ | NFRASTRUCTURE_VANAGVENT>

4 Why XLink and XPointer ?

In the previous section we explained how we modelize e-business model's
components and the hierarchical relationships between them, in XML. But as shown
in section 2, the eBMO ontology also defines another kind of relationships :




principally cross-references. So an eBML document representing an e-business model
will contain elements like PRODUCT _| NNOVATI ON,
CUSTOMVER _RELATI ONSHI P, | NFRASTRUCTURE_MANAGEMENT and
FI NANCI AL_ ASPECTS, but also links or relationships such as Resour ce_f or,
Sol d_t hr ough, Bui | ds_on, etc. (see figure 2). In this section we suggest to
modelize the non hierarchical relationships of the eeBMO by links in the eBML
according to the Xlink and X pointer specifications.

Linking in XML is divided into two parts, XLink and XPointers. XLink, the XML
Linking Language, defines how one document links to another document. But if all
components of an e-business model are stored in the same eBML document, Xlink is
enable to help as defining relationship between them. XPointer, the XML Pointer
Language, help defining how individua parts of an e-business model are addressed.
An XLink pointsto a URI (in practice, a URL ) that specifies a particular e-business
model. This URI may include an XPointer part that more specifically identifies the
desired part or element of the targeted business model. Links do not even have to be
stored in the same file as the documents they connect. These features make Xlinks
more suitable for cross-references and interlinked data [32].

Xlink defines many types of links. They are represented by elements that have an
xlink:type attribute which can take the value si npl e, ext ended, ar c, etc. An arc
element also has an xlink:from attribute and an xlink:to attribute. The xlink:from
atribute says which element of the e-business model the arc comes from. The
xli nk: t o attribute says which element the arc goes to. They do this by matching
the value of the xI i nk: | abel attributes on the various resources in the extended
link. For instance, if thex! i nk: f r omattribute hasthevalue A, and thex! i nk: t o
attribute has the value B, then the arc goes from the resource whose x1 i nk: | abel

has the value A to the resource whose x1 i nk: | abel hasthe value B. As usual the
xl'ink prefix is associated with the http://ww. w3. org/ 1999/ xl i nk
namespace URI. Listing 3 demonstrates. The Resour ce_f or element defines an
arc from the resource with the label " | nf rast ruct ure_Managenent " to the
resource with the label " Pr oduct _I nnovati on”.

Listing 3. An extended link with arcs

<Resour ce_f or xmins:xxlink="http://www.w3.0rg/1999/xlink" x| ink:type="arc"
xlink: from="Infrastructure_Managenent"  xlink:to="Product_| nnovation"/>

Inline links, such asthe familiar <A> element from HTML, are themselves part of the
source or target of the link. Generally, they link from the document that they're part of
to some other document. However, they can also link to a different part of the same
document. The source of the link, must be included inside the <A> element that
defines the link. the author doing the linking must insert named anchors into the
targeted document and this is not always possible. Extended links however, can be
out-of-line. An out-of-line link does not contain any part of any of the components of
the business models it connects. Instead, the links are stored in a separate XML
document called the linkbase. Out-of-line links also alow to add links to and from
documents that can't be modified. In the case of modeling e-business models, we can
define a new business model just by creating a new linkbase that defines links




between specific components of many existing buiness models without modifing any
of them. Most of the time we simply append the XPointer to the URI separated by a
#, just as we do with named anchors in HTML. For example, the locations of the
Infrastrucutre_Management and the Product_Innovation elements in the Colormailer
business model could be suffixed its URL
(http://inforge.unil.ch/sbellagh/eBM./ col ormai | er. xnl ) and come out looking
similar to thelisting 4.

Listing 4. Exemples of Xpointer adresses

http://inforge...colormailer.xm #xpointer(/child::eBMchild::Product_Inn
ovati on)

http://inforge..colormailer.xm #xpointer(/child::eBMchild::Infrastructu

re_Managenent)

So the description of the Resour ce_For element, defining the relationship between
the PRODUCT_| NNOVATI ON and | NFRASTRUCTURE_MANAGEMENT elementsis
asfollows (listing 5).

Listing 5. Xlink and Xpointer definition of the Resource_For relashionship

<RELATI ONSHI PS xml ns: x| i nk="htt p: // wwv. w3. or g/ 1999/ xI i nk" >

<COVPONENT xl i nk: type="1ocator" xlink:|abel ="Product_| nnovati on"
xlink:href="http://inforge.unil.ch/sbellagh/eBM./col ormail er.xm #xpoi nte
r(/child::eBM child:: PRODUCT_I NNOVATI ON) "/ >

<COVPONENT xlink:type="locator" xlink:|abel="Infrastructure_Managenent"
xlink:href="http://inforge.unil.ch/sbellagh/eBM./col ormail er.xm #xpoi nte
r(/child::eBM child:: | NFRASTRUCTURE_MANAGEMENT) "/ >

<Resour ce_For x| ink:type="arc" xlink: from="Infrastructure_Managenent"
x| i nk: to="Product _| nnovati on"/>

</ RELATI ONSHI PS>

In many cases a predicate is necessary to pick the one element or concept from an
element set that we want. So if we want to define a Resour ce_For arc link
between the fist RESOURCE of the RESOURCES child of the
| NFRASTRUCTURE_MANAGEMENT and the PRODUCT_| NNOVATI ON element, we
must change the xlink:href value of the Component element as follows (see listing 6).

Listing 6. Another Xlink and Xpointer definition of the Resource_for relashionship

<RELATI ONSHI PS xml ns: x| i nk="htt p: //wwv. w3. or g/ 1999/ xI i nk" >

<COVPONENT x! i nk: type="1ocator" xlink:|abel ="Product_I nnovati on"
xlink:href="http://inforge.unil.ch/sbellagh/eBM./col ormail er.xm #xpoi nte
r(/child::eBM child:: PRODUCT_I NNOVATI ON) "/ >

<COVPONENT xlink:type="locator" xlink:|abel="Infrastructure_Managenent"
xlink:href="http://inforge.unil.ch/sbellagh/eBM./col ormail er.xm #xpoi nte
r(/child::eBMchild:: | NFRASTRUCTURE_MANAGEMENT/ chi | d: : RESOURCES/ chi | d: : R
ESQURCE[ 1] ) "/ >

<Resour ce_For x| ink:type="arc" xlink: from="Infrastructure_Managenent"
x| i nk: to="Product _| nnovati on"/>




| </ RELATI ONSHI PS>

5 Conclusion

Astonishingly, the tools that help decision makers to design, validate and
communicate their business models are till scarce. Thisiswhy we argue that it would
be interesting to think of a set of tools that are based on e-BMO.

Thefirst tool we propose ise-BMO itself, which represents a conceptualization of the
e-BM domain. It identifies the relevant issues and their relationships and therefore
contributes to the understanding of the domain. Second, we think it is important to
develop an e-Business Model Language (eBML), to facilitate the description,
assessment, communication of business models. eBML defines the metamodel of the
logical structure of an e-business model that is valid according to the e-BMO
ontology. So each business model is nothing else than avalid XML document with a
set of links. It can easily be transformed into several different formats and documents
(business plans, graphical representations, reports for financing, documents for
knowledge sharing, etc.) in function of different needs (mergers & acquisitions,
redesigning business models, planning e-business processes, ensuring acceptance by
stakeholders, etc.). Formalizing business models description with XML, XLink and
Xpointer make it possible to take advantage of XML applications and tools for
transforming, and reutilising business models, and even rapidly generating new ones
by linking parts of different existing business models.

Further, one can imagine an e-Business Model Handbook (e-BMH), which consists of
a Web interface that allows users to navigate in the eeBMO concepts and understand
them. Also, the eBMH could become a repository for numerous e-business case
studies. A similar tool, the so-called MIT Process Handbook, by the Massachusetts
Ingtitute of Technology (MIT) existsin the domain of process modeling [33]. Another
tool we propose is an e-Business Model Design Tool, which should help business
model designers rapidly design, adapt, assess and critic e-business models. This tool
essentially refers to the metaphor of the drawing table, where an architect assembles
the different elements of a building. The last tool we propose is a sort of e-business
model flight simulator based on e-BMO and system dynamics that could simulate e-
BMS. Managers would gain important insights on their actions and would learn about
their e-business models by playing around with them in a risk-free environment.
Figure 4 illustrates a classification of these tools and applications.

Management function IS application
e Business Simulate models, play and learn by e-Buzinesz Modeal Simulator, e-
Level 3 Model E quations changing models, understand Business Model Games
consequences of change
e-Business Filote, follow, alert e-Business Model Balanced
Level 2 Model Scorecard
e Business Understanding model elements and e-Business Model Framework
Level 1 Model Ontol ogy relationzhips, communicate and (=BMF), Language (=B ML),
share modek, change modek Handbook (eBMHY and Design Toal

Figure 3. Applications of the e-business model ontology
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