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ABSTRACT

Business-to-business el ectronic commerce (B2B EC) opens up new
possibilities of trade. For example, new business partners from
around the globe can be found, their offers can be compared, even
complex negotiations can be conducted electronically, and a con-
tract can be drawn up and fulfilled via an electronic marketplace.
However, a sophisticated data management is required to provide
such factilities. In this paper, the results of a multi-national project
on creating a business-to-business el ectronic marketplace for small
and medium-sized enterprises are presented. Tools for informa-
tion discovery, protocol-based negotiations, and monitored contract
enactment are provided and based on a business data repository.
The repository integrates heterogeneous business data with busi-
ness communication. Specific problems such as multi-linguality,
data ownership, and traceability of contracts and related negotia-
tions are addressed and it will be shown that the present approach
provides efficient business data management for B2B EC.

1. INTRODUCTION

Business-to-business applications have become increasingly im-
portant in recent times. The area of Business-to-Business Elec-
tronic Commerce (B2B EC) is expected to grow dramatically in
coming years [10]. In that area, business partners from many dif-
ferent domains, from different countries or even continents interact
and cooperate in order to get the best dedls, to find new alies, to
exchange expert opinions etc.

One form of applicationsin B2B EC are el ectronic marketplaces.
These types of marketplaces provide a forum for bringing together
buyers and sellerswith the aim of enabling and supporting trade. In
recent years we have seen different implementations of the concept
of an e-marketplace [13, 14]. For example, some approaches (such
as [www.baunetz.de]) concentrate on providing facilities for find-
ing new partners. Interactions leading to a business deal and ful-
filling the related contract are not supported and thus need to take
place outside the marketplace. Other approaches automate the in-
teractions (e.g. [www.chemunity.com]). No search is possible but
arequest is directly sent to approved suppliers in an auction-like
manner.

In general, we can abstract from the different implementations
onto a general model of a business transaction [14]. Starting with
a search for new business partners, successful negotiations lead to
a contract which needs to be fulfilled. Such a three-phase model
(search, negotiate, fulfil) has been used in many facets [13].

In this paper we will present an approach to efficient information
management in the different phases of aB2B EC process which is
based on our experiences in the European MEMO project (MEdi-
ating and MOnitoring Electronic Commerce, [1]). The goa of the
MEMO project was to facilitate B2B EC for small and medium-
sized enterprises (SMESs) by providing a broker system that acts as
amediator and monitor. Round tables have been set up in three dif-
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ferent countries for interaction between companies as future users
and the technology partners as system developers. The results have
shown that existing system solutions are insufficient to solve prob-
lems present in the area of B2B EC, especially for SMEs[12].

It has to be mentioned that XML alone is not the solution for
the problems in B2B EC. XML and related standards (e.g., XML
Schema, XQuery) are technologies which allow the easy develop-
ment of applications that exchange data over the internet. How-
ever, XML simplifies only the task of syntactically understanding
the data and not the semantic interpretation of the data. There
are severd efforts in different industry domains (and also domain-
independent) to standardise the documents and messages for B2B
EC based on XML. One example of a domain-independent stan-
dardisation effort isebXML [2] which aimsat developing adomain-
and application-independent standard for exchanging business data.
One problem of ebXML isthat it provides only ahigh-level specifi-
cation of documents and messages (e.g. only tags and terminology
is defined) but does not define the structure of business documents.
Such structure has to be defined by the business partners or by the
industry branch. Such an approach does not provide many bene-
fitsin contrast to the EDIFACT standard which has been used for
several years for B2B EC since the standards will still be set by
the big business partners. Furthermore, the co-operation between
SMEsis not simplified, asthey have to support different variants of
the ebXML standard.

The paper is structured as follows. In section 2 we will first
discuss the requirements for a business data management system.
Solutions for the efficient management of business datain the three
phases will be sketched. Section 3 discusses the problem of organ-
ising business datain such away that sophisticated semantic search
mechanisms are possible. In section 4 we will present an approach
to information management for business communication that in-
cludes an integrated approach for the management of documents
and messages. Such an enhanced communication system can be
used for the negotiation support in EC and for the communication
aspects of the fulfilment phase. The reader should bear in mind that
negotiations are conducted between human agents and that the goal
is to support such negotiations rather than to automate them. The
paper will not deal with issues related to security such as secure
data storage, secure payment, etc. Finally, section 5 will conclude

our paper.

2. REQUIREMENTSFOR BUSINESSDATA
MANAGEMENT

During a commerce process, the involved participants usually
go through three phases [14]. Firstly, a party looks for potential
business partners. A buyer wants to find relevant suppliers of the
product (s)he is looking for; a seller might want to find potential
customers for the products (s)he can supply. After locating poten-
tial (new) partners, the second step isto come to an agreement that



isacceptableto all partners. Partners might bargain about the price,
might find a compromise about the delivery dates, might negotiate
about quality aspects of the products etc. The aim is to finalise
a contract that specifies the business deal. Therefore, this second
phase concerns negotiation about details of the agreement. If the
negotiation is successful then a business deal is struck and the out-
come isa contract which will then have to be processed by the part-
ners in the third phase, e.g. concerning logistics, payment etc. The
general model that can be extracted from the above observations is
one of three phases, namely search-negotiate-fulfil.

In each of these phases, efficient business data management isre-
quired. The search phase deals with the problem of how acompany
can find relevant information such as product and company pro-
files. An electronic marketplace should provide search mechanisms
that go beyond the standard keyword based search techniques. An
electronic marketplace for a specific industry sector can use an on-
tology of concepts of this sector to classify products and related
information. Such ontologies are already available in various sec-
tors as they are a prerequisite for standardisation and international
exchange of products. Another problem in the search phase that
arises especially in the European context are multiple languages.
A similar problem is the use of different terminologies within one
industry sector. For example, an architect uses a different terminol-
ogy than a window manufacturer. Therefore, the system needs to
support different languages as well as different terminologies.

The ontologies provide the context for the information which
will be searched by the users of the electronic marketplace. In ad-
dition, the member companies of the marketplace have to provide
information about their company and their products. Thisinforma-
tion has to be organised according to the structure defined by the
ontology. To achieve this, the data has to be extracted from or pro-
vided by external information sources such as product databases of
companies or company databases of umbrella organisations. In the
context of the MEM O project, we have noticed that companies con-
sider product and company information as an important and valu-
able resource. Thus, the companies want to retain full control over
their data. Therefore, existing data integration techniques have to
be extended to satisfy the needs of the companies.

The negotiation phase requires the management of messages and
documents. We consider here more complex negotiation protocols
than are usually supported in electronic marketplaces such as auc-
tions or electronic catalogues. Both auctions and electronic cat-
alogues have successfully been used in the area of business-to-
consumer EC. However, B2B EC requires often more complex ne-
gotiation protocols as the companies are usually interested in build-
ing long-term relationships with a supplier or customer (e.g. nego-
tiations concerning frame contracts have to be conducted). Highly
interactive exchanges that occur in traditional commerce can be
transferred to electronic commerce where, on the one hand, the
potential of information technology can be exploited to offer new
functionalities and to support effectiveinteractionsand, on the other
hand, information technology cannot (and indeed should not) re-
place the human negotiator by an automated software agent but
rather support human negotiators in their tasks [16].

In this paper, a negotiation is seen as a sequence of message
exchanges with the goal to agree on a business contract. During
this process, the contract will be changed by all parties involved in
the negotiation. The messages exchanged provide the arguments
why a certain item in the contract has been changed. For example,
a change of the delivery date can be explained by the supplier in a
message stating that (s)he is not able to deliver the product earlier
because of theworkload. In case of alater conflict, thisinformation
can be used in the discussion about the conflicting meanings of

certain contract items. Discussions with companiesin around table
have shown that such negotiation support is an innovative feature
that would seriously enhance current practices.

Another problem of the current state-of-the-art in B2B EC sys-
tems are the fixed data structures. The widely used EDI standard
is based on fixed and thus inflexible structures. Such systems are
used in settings where one company is able to enforce certain rules
for their business partners (e.g. the automotive industry). However,
small and medium-sized enterprises have more flexible business
relationships and are doing business with several companies at the
same time. Therefore, they require more flexible solutions [12].

To summarise, a business data management system for B2B EC
should fulfil the following requirements: (i) maintain business on-
tologies that are multi-lingual to support enhanced search tech-
niques; (ii) integrate data from external sources and classify it ac-
cording to the ontologies of the marketplace; (iii) retain the owner-
ship of dataand leave the information providersin compl ete control
of their data; (iv) manage messages and documents of a negotiation
process in an integrated way; (v) use extensible data structures for
all types of business data.

3. INTEGRATION AND CLASSIFICATION
OF PRODUCT DATA

A basic functiondlity of a business data repository for an elec-
tronic marketplace istheintegration of external data sourcesto pro-
vide access to product databases and company profiles. In addition,
the market owner has to offer additional services such as news ser-
vices, monitoring of the fulfillment, or processing of the payment.
Electronic commerce via a marketplace becomes profitable for the
member companies if it is integrated with the ERP systems of the
suppliers and buyers because severa stepsin the procurement pro-
cess can be replaced by information technology.

Thus, electronic marketplaces require the integration of several
systems (e.g. product databases, order processing systems), as the
interoperability of these systems across multiple organisations is
necessary. The problems faced in this environment are similar to
the problems in other areas where data integration plays an impor-
tant role, such as data warehousing. However, we have identified
anumber of points that distinguish data management in electronic
commerce from traditional database problems. Firstly, electronic
commerce is a highly dynamic environment. Companies will be-
come (new) members of marketplaces, others will drop out and
focus on other areas. Secondly, the data flow is bi-directiond, i.e.
data has to be transferred back to market participants as well (e.g.,
orders, requests). Thirdly, as the electronic marketplace may be
used in many countries with different languages and different le-
gd regulations, the system must be adaptable for different environ-
ments.

Furthermore, there is no (and probably never will be) common
and unified technology that covers all problems of electronic com-
merce systems, although several standards, frameworks, and tech-
nologies such as BizTalk, CommerceNet, XML, Java, etc. have
been developed. Thus, a flexible solution for the problem of data
integration in B2B EC isrequired.

The solution we have devel oped inthe MEM O project consists of
two steps. First the data has to be made available by extraction and
virtua integration techniques. Second the data has to be semanti-
caly integrated into the ontologies by a classification mechanism.

3.1 Datalntegration

Our approach to the problem of data integration is based on the
idea of federated database systems [17]. A key component of our



Figure 1. Business Data Space

federated system is a business data repository which plays the role
of an information trader: all requests by the client applications are
sent to the repository. The repository then looks up the metadata of
external sources and sends the query to the appropriate source. The
result is received by the repository and then sent back to the client
application in the desired format.

The advantage of a federated architecture is that local databases
can remain unchanged while allowing application programs to op-
erate on a central virtual database providing the data of al partic-
ipating databases. Such an architecture is especialy useful for a
loosely-coupled system we envision for the EC broker system. The
external data sources are not controlled by the administrator of the
EC broker system, and access to these sources might be limited.

Our technical solution to the problem is as follows. The reposi-
tory stores the metadata about the location of the source data, how
it can be accessed, and its schema. To be able to access the het-
erogeneous databases, these systems must either offer a standard
interfaceto their data(e.g., JDBC, XML ) or awrapper hasto beim-
plemented that provides access to the source data (details in [12]).

As the access to remote sources might slow down the overall
performance of the system, the external data can be materialised in
the business data repository. However, as it has been discussed in
section 2, companies are not easily willing to give their data away.
It is important to make clear which company is the owner of the
data, so that the company can remove its data from the business
data repository if it isno longer a member of the marketplace.

For this reason, we have devel oped the concept of business data
spaces (BDSs) which is sketched in figure 1 [6]. A BDSisadata
container with an owner and arestricted number of memberswhich
have access to the data of the BDS. For example, a company pub-
lishing product datain the marketplace can make the data available
to alimited number of users using a BDS. Furthermore, the access
rights may specify that only the company is allowed to modify the
datain aBDS.

Basically, the technical architecture presented here is not differ-
ent from that what is currently presented and applied in research
and practice. However, we want to stress that beside the techni-
cal problems of integration (e.g. access methods, interfaces) the
semantic problem is also important, in some cases it is even more
important. Therefore, we do not merely present a technical archi-
tecture for data integration but also a methodology for managing
the semantic information of product databases.

3.2 Product Classification and Ontologies

Business data is information about a business entity or activity
that is stored on some media. Business entities are among others
companies, products, employees playing a certain role, contracts,
money, rules, and regulations. The main purpose of business datais
its usage in the operational systems which in turn support business
processes.

The goal of this section is to propose a method for classifying
business data in such away that it can be used in the early phases
of electronic business, i.e. the search for potential business partners
and their products. The classification can be used by a search en-

gine which provides semantic search techniques based on ontolo-
gies and supports multiple languages such as English and Dutch.
The classification ideais taken from the domain of digital libraries:
adocument isindexed by appropriate keywords. The keywords are
terms regarded by the author and readers of the document to char-
acterise the content of the document. If the reader’s set of terms
differs from the author’s set of terms, it is unlikely that the docu-
ment is found by the reader simply because (s)he would not enter
the right search terms.

The case of product catalogues is a variant of this classification
problem. Each tuple in the product catalogue describes a product
and needs to be indexed by keywords. As the electronic market-
place is multi-lingual, the classification must also be multi-lingual .
Even more important is that a product profile has to address mem-
bers of electronic markets who play specialised rolesin the market:
an architect expects a product classification that is completely dif-
ferent from the product classification of a wholesaler. Hence, we
need to be able to link product profiles towards multiple sets of
keywords (ontologies).

Besides the (digital) library domain, ontologies have been used
to facilitate dataintegration [9]. Ontologies are powerful structures
since they contain information about the interrel ationship of terms,
such as 'related term’, "narrower term’, ’part term’ etc. There are
industry domains that have devel oped specialised ontologies to de-
scribe the concepts necessary to communicate in the market.

3.3 From documentsto business data

As part of the requirements analysis within the MEMO project,
we examined business data and their representation in web por-
tals of the Dutch construction industry. The construction industry
is subdivided vertically into different roles such as producers (e.g.
of tiles), wholesalers (packing products and making them locally
available), architects (planning construction projects), and contrac-
tors (executing construction projects).

The Dutch construction sector is characterised by a relatively
high level of organisation, close cooperation between partner com-
panies in project consortia, a high number of product suppliers,
contractors, and other commercial partners such as architects. The
standardisation in this industry is pursued by non-profit organi-
sations such as HCP-EDIBOUW, a Dutch organisation with the
goal to enable electronic business in the construction industry. The
“Branchemodel Elektronische Communicatie” [4] defines a prod-
uct sheet specifying relevant features to describe a product. The
features are grouped into categories which may have sub-categories.
For all categories, references to further descriptional documents are
possible.

In the following, we will discuss how product catal ogues can be
implemented in a repository to support extended search facilities
based on the semantics of the products rather than akeyword-based
search. A generic ontology schema is proposed that provides the
basis for our repository-based implementation.

3.3.1 A Generic Ontology Schema

The goal of the ontology schema is to represent products and
their attributes in a semantically rich way and to provide different
perspectives on the ontology. A perspective is defined as a set of
ontology elements (concepts, lexicals, strings) which are interre-
lated in a semantic network. The same concept can have multiple
denotations, i.e. lexicals in different languages. Attributes of con-
cepts, e.g. the size of a door, are also considered as concepts. The
generic ontology schema s shown in figure 2.

The class Per specti ve isused to specify what elements be-
long to a given ontology because different stakeholders use differ-
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ent ontologies. The main type of ontology element is Concept .
A concept is denoted by a Lexi cal and may have relationships
to other concepts. For example, a concept can be part of another
concept or be anarrower term of another concept. If aconcept (e.g.
adoor) in the ontology is related to another concept (e.g. a knob)
by a part-of relationship, then, at the instance level, areal door can
have a part which isarea knob. The narrower-term relationship is
used to express specialisation or generalisation relationships. For
example, afront door (as a concept) is narrower than a door (as a
concept) since not al doors are front doors but all front doors are
doors. More formally, the extension (or semantics) of a concept
is defined as the set of objects it represents. If two concepts are
related by the narrower-term relationship, then the extension of the
narrower concept must be asubset of the extension of the more gen-
eral term. There may be other relationship types between concepts
aswell.

TheclassConcept At t ri but e isaspecia kind of concept. It
shares al properties of ordinary concepts and adds a new relation-
shipattributeCOf. Thisis equivalent to the product features
mentioned in section 3.3. A lexical isthe denotation, i.e. a natural
language expression, for a concept and is part of alanguage.

3.3.2 Product catalogues and profiles

A product catalogue [5] isalist of product descriptions, usually
from a single supplier. The way products are described depends
on the product category (identifiable with the concepts of a product
ontology). Some products are described by physical properties (e.g.
size, weight, geometry) while others are described more by the way
they can be used to solve atask.

This diversity creates a problem for product data representation
in abusiness datarepository [8]. Existing business-to-business sys-
tems use often a very general schema for product description con-
sisting of product code, description, supplier code, etc. Such asim-
ple product data structure is not suitable for the purposes of modern
electronic marketplaces to enabl e efficient searching. A purely tex-
tual description supports only keyword-based search and does not
support any advanced semantic searches. The remaining issueto be
solved is the mapping of any product catalogues to the above data
structure for generic ontologies which does not have these limita-
tions.

We assume that a product catalogue is provided by a company
in arelationa structure, i.e. a table where each tuple represents a
product and the columns are attributes of the products. A product
catalogue schema is defined as follows. We assume that compa-
nies are aware of the proposed attributes for product descriptions
in their industry sector, e.g. the model of HCP-EDIBOUW for the
construction industry. The product catalogue has to be accompa-
nied by classification instructions which specify the meaning of the
attributes according to the product ontology, more specifically the
classification of product catalogue fields into concept attributes.

1The top part is an excerpt of a product ontology. The empty ovals
symbolise that the concepts are part of a network relating concepts
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Figure 3: Example of a product classification?

This classification is used as follows (see figure 3). A product
catalogue of a company ConpXY has a schema ConpXYPr od-
Schena. A tuple of a product catalogue is decomposed into a set
of reified attribute objects (like in [3, 11]) which are either clas-
sifying the product into a product group or describung properties
of the product such as colour and shape. Each attribute object at
the schema level is mapped into the product ontology (link TO-
BECLASSIFIEDASIn figure 3). The classification at the instance
level (e.g., for product PP1234) can then be derived from the clas-
sification at the schema level. In the example, the attribute ar ea
of the product schema is classified as concept attribute gr ound
ar ea of the concept house. At the instance level, the attribute
120 n? isaso classified as ground area. Theindividual products
can also be classified automatically based on certain rules. For ex-
ample, the product PP1234 is classified as house. Technicaly,
the classification is done using a metadata repository that storesthe
information about the classification rules.

3.4 Discussion

One achievement of the work described in this section isthelink-
age of (multi-lingual & multi-perspective) product ontologies with
product profiles whose descriptional attributes are user-definablein
a so-called catalogue schema. A company that wants to publish its
product catalogue needs to define only its schema (including the
classification of schema fields into the concept attributes). Addi-
tionally, it has to provide rules which specify the classification of
productsinto the concept hierarchy. As mentioned earlier, the same
product may be classified into more than one concept of multiple
ontologies. For example, a manufacturer would classify a product
into different concepts for wholesalers than for architects.

The classification of attribute objects supports searches for prod-
ucts of a certain product groups for which certain attributes are
known. The name of the attributes are taken from the ontology
and are thus reflecting the professional language of the user group
for which the ontology was created. Hence, the user of the system
does not need to know about the data structure of the heterogeneous
product catalogues. The result of a search can be transformed into
XML documents and be processed by modern semantic search en-
gines that offer more sophisticated search techniques than classical
keyword-based search engines. Overall, a marketplace which uses
such technologies can offer more efficient servicesto find and clas-
sify information to its customers.

and concept attributes. The lexica labels (here: in English) are
attached to the concepts to improve the readability.



4. DATA MANAGEMENT FOR NEGOTIA-
TIONS

Once a business partner has identified and located a potential
(new) partner, negotiation starts. Information technology can help
to manage the communication among business partners effectively.
This section will present a framework for effective communication
and document management in B2B EC. A more detailed discus-
sion about the theoretical concepts behind the conceptual model
presented here can be found in [16].

4.1 Document and Communication Manage-
ment: A Conceptual Model

Asit has been discussed in section 2, both documents and com-
munication processes arevital partsof the negotiation process. How-
ever, an important point is missing in most systems supporting
communication or document management. Documents are initi-
ated through the exchange of messages in electronic negotiation
processes. Traditional document management systems do not pro-
vide the reason for the communicative acts specified in the docu-
ments, e.g. they do not provide facilitiesto track the message which
are exchanged during the evolution of a document. On the other
hand, communi cation management systems are not concerned with
documents as the result of message exchanges. We argue that there
can be no separate communication and document management if
business exchanges are to be supported effectively. Both messages
and documents are an essential part of the negotiation process and
both are interlinked. Therefore, a combination of document and
communication management is required [16].

Figure 4 presents a conceptual model for capturing the relation-
ship between documents and messages. The conceptual model is
the basis for system support for electronic negotiations. An elec-
tronic negotiation is composed of messages and documents. It
starts with a message sent from one company to the other, typically
either arequest or an offer. In general, amessage in the present con-
text has got a type (e.g. whether it is arequest, a counter-offer, an
assertion etc.) and a (semi-structured) content. It issent at acertain
time by one of the business partners acting as sender to the other
business partner acting as recipient. Both partners will of course
play both roles during a negotiation. The messages exchanged are
linked in a content-based sequence: When sending a message, the
business partner answers a message sent by the other partner. One
message can of course have many answer messages, e.g. questions
can be answered in parts, some information can be provided at a
later point etc.

Each message is linked to a document, i.e. when sending a mes-
sage, a new document is created. Each document is a version of
the contract between the business partners. The content of the doc-
ument is filtered out from the message content which contains ad-
ditional information such as explanations, greetings, formal asser-
tions etc. that are not relevant for the contract itself. If the docu-
ment is agreed on by both partners, its status changesto final, i.e. it
becomes the business contract. This leads to the (successful) ter-
mination of the negotiation.

Documents can be ordered in atree-like structure, i.e. each docu-
ment can be the successor of many other documents and each docu-
ment can have many predecessors. A current negotiation step might
turn out to be a dead-end in terms of continuing the negotiation.
Therefore, it is possible to turn back to a certain earlier document
and to continue the negotiation from there, i.e. a new version of
the contract is created as the child of the original version. Thus,
it is necessary to keep track of the time of the successor relation-
ship. Thereby it is possible to keep the documents in a temporal

response

is
answer
to

sub

Figure4: Conceptual Model of Combined Document and Com-
munication Management

sequence [16].

The link of message content and document content enables the
tracing of al contractual items. It is possible to find out why a par-
ticular item isincluded in the contract through thelink to the related
message that specifies the reasons (such as preliminary agreements,
justifications etc.) for the decision.

4.2 Traceability and Monitoring

In traditional commerce, most of the documents and messages
exchanged during a transaction are kept for evidence in case of
conflicts. Furthermore, offers and invoices from previous trans-
actions contain valuable information, e.g. they might be useful for
pre-calculations and cost estimates for new projects.

The conceptual model presented in the previous section provides
this information for negotiations in EC. The history of documents
shows information about offers, requests, and contracts. The con-
tract formalises the obligations of each partner. The history of mes-
sages can be used to find out which partner included a certain item
in the contract. In addition, the messages might give more infor-
mation about the reason for a specific contract clause and clarify
ambiguous statements. Thus, the history behind an agreement can
be seen by the business partners involved.

In addition to the information about the negotiation phase, the
traces of the fulfilment phase may also be recorded in the reposi-
tory. For example, a company can find out which obligationsit till
needs to fulfil because of signed contracts, which obligations of
other business partners have not yet been fulfilled, and which obli-
gations the company itself has not yet fulfilled although the dead-
lineis aready past.

All this information about messages, contracts and their execu-
tion can be used for evidence in lega conflicts which is one of
the most important uses of such information. Companies will only
make business with other companiesiif al obligations of each part-
ner are written down in a contract and signed by each partner.

Documents and messages of the negotiation and fulfilment phases
can be stored at the site of each partner as long as the partner
uses the information only internally. In case of a conflict which is
brought to trial, the data about the negotiation cannot be used as an
evidence as it could easily have been manipulated by any partner.
Neither the business partners nor the court will trust the data.

Therefore, the negotiation process must be monitored by athird
party which is trustworthy for all participants [15]. Such a party
is called atrusted third party (TTP). A TTP must be objective and
independent. This means that there must not be a direct relation to
any of the participants with respect to the business interaction. The
main task of the TTP is the monitoring of business transactions.
If there is a conflict between two business partners, the TTP has
to provide reliable information about the transaction between the



partners. Furthermore, a TTP can provide companies with infor-
mation about potential business partners, e.g. turnover, sharehol der
capital, authorised person for signing contracts etc.

4.3 Discussion

In this section we provided the conceptual basis for the negotia-
tion support that is an integral part of B2B interactions in the area
of EC. We have shown that the information recorded during the ne-
gotiation and the fulfilment phase is necessary to have evidences
if conflicts occur. To ensure that the information in the business
data repository is not illegally modified by the business partners,
the data has to be recorded by a TTP. Therefore, the data model
presented in this section can also beused by aTTP.

The issue of data ownership is also important in the context of
negotiations. If a company |leaves the marketplace, the data about
its negotiations should also be removed. Therefore, we have ex-
tended the concept of business data spaces to cover aso the nego-
tiation data. For each business partner in a negotiation, a business
data space will be created that contains al data (including mes-
sages, documents, and personal annotations) related to the negotia-
tion process.

5. CONCLUSION

In this paper, we have presented the main issues of data manage-
ment in business-to-business electronic commerce. Based on the
requirements gathered through discussions with user groups, we
have developed a business data repository that addresses the prob-
lems of the users. Data ownership has been identified as one of
the most important issues for the companies and was taken into ac-
count in different aspects of the business data repository. The data
integration methodology provides avirtual integration enabling the
data to remain in the data sources. Furthermore, the concept of
business data spaces was introduced to manage data ownership
and access rights in the business data repository. The classifica
tion mechanisms can be used to enrich the semantics of product
catalogues to enable a more efficient search but the presentation
of product catalogues can still be performed individually by each
company. Finaly, the framework for negotiation support allows
the user to record his’her negotiation data independently of what
the business partner decides to do, i.e. every business partner has
hisher own business data space to record negotiation data. The
business data repository has been prototypically implemented us-
ing the ConceptBase system [7]. It serves as the data management
component in the electronic marketplace developed in the MEMO
project.

There are currently many standards under development that ad-
dress problems in the area of B2B EC such as UDDI, BizTalk,
ebXML, RosettaNet, or cXML. These standards mainly provide
frameworks that simplify the development of (domain-independent)
B2B applications. However, datafrom legacy applicationswill also
have to be integrated in the future. Therefore, we think that the
problem of (semantic) data integration is not solved by new stan-
dards alone.

Future work will extend the integration and classification tech-
niques to the new upcoming standards around the semantic web.
The negotiation component will be extended to enable more so-
phisticated reasoning about the obligations of a business contract.
This aso includes the integration of ERP systems to answer ques-
tions such as “Do | have enough products in stock to deliver them
on time?" Based on our empirical evaluations, we are confident
that the approach presented in this paper provides an improvement
of existing electronic marketplaces and thus enables more efficient
business transactions in the future.
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