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Partner Relationship Management Systems are implemented in many companies to improve the relations to im-
portant partners along the value-chain. The goal is to differentiate themselves from competitors and their prod-
ucts. That leads to different types of relationships between customers, suppliers and other market-participants.
Some of these types require a mediator, that connects the partners, if a direct connection is impossible. This
article introduces the ideas of Partner Relationship Management within E-Business, and proposes a system
called Mediator, which is able to tie together business partners in a distributed environment. This article
presents the two parts of the mediator (communication system and information system) as well as their key
technologies (an agent-based system based on a Peer-to-Peer network).

Abstract:

1 INTRODUCTION 2 E-BUSINESS

In many lines of business, sales departments have '
E-Business means,

been aimed at products and were assisted by mass_, = ciness- rocesse;h?n w:egga:rt]eimexs;:htigﬁn cz:rf1
marketing activities. But the resulting impersonal P pany

contact to customers turned to be ineffective (Ritter, be automatized, with the help of information-
2003). A reason for that was the customers’ behav-
ior, to change former accepted business connection

alization and by increasing substitutability of prod-

ucts in mass-markets. This development is going to
be stopped by differentiation in products and in per-
sonalizing the contact to customers.

Literature about Customer Relationship Man-
agement (CRM) and Supplier Relationship Man-
agement (SRM) proposes to utilize the Inter-
net as one communication-channel in Relationship-
Management. Doing so, the complete Customer-
Buying-Cycle can be covered. In the sense of E-
Business it means that the integration of both com-

panies should be so uninterruptive in media-selection
as possible. Hence a mediator is heeded, which can
reflect the relationship between both companies and
can pick up and support the benefits of both ideas of

Relationship-Management.
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and communication-technology (I&C-Technologies).
This definition shows that E-Business on the one

quickly. It has been made easy by trends toward gIob-Shand influences transaction-costs through integration

of business-processes. On the other hand it affects the
pass-through time and respectively the transmission-
costs by the automated execution of business-
processes with information- and communication-
technology. Because of integration first takes place
on the organizational site, which can, if techno-
logically possible, be automated with the help of
I&C-Technologies, a successfully realization of E-
Business is bound on organizational adjustments,
e.g., process-, task- and data-integration (Herden and
Zwanziger, 2004). Therefore E-Business could in
fact generate potentials of success, but they can only
be implemented through restructuring organizational
workflows (Thome, 2002). This is well-founded in
the theory of informational added-values (Kuhlen,
1995).

A company has relations along the value-
chain, from pre-suppliers, via direct suppliers, to
distribution-partners, business-customers and end-
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lations to competitors too, because of changes and
trends in markets, e.g., standards etc. (Riemer and
Klein, 2002).

The choice of the appropriate business-partner and
the exhaustion of potentials of success are realized
by Partner Relationship Management (PRM). By that,
steps in planning, realization and controlling of in-
terorganizational relations to business-partners, with %‘_'
the aim to save and improve the competitiveness of a
company are understood (Riemer and Klein, 2002).

2.1 Mediator

customers. Additionally companies build up good re- SIS LN §

Information
System (Agent)

|
|

Application Processor
and
Working Memory

H@

Metacognition

| il

Channels

. . . . . Figure 1: Mediator concept overview
The mediator presented in this paper, is a technical 9 y

system, which has to support the user, e.g. a company
at E-Business. It should depict a market, on which A5 one can see in Figure 1, the knowledge is lo-

market participants shall trade goods. Simon explains cated in a database or data-warehouse, which is con-
a market as an artifact (Simon, 1997; Sunder, 2004), nected to a ERP-System. Therefore, the mediator can
a tool made by humans in social evolution or through pe integrated into current information systems. Doing

construction, to trade goods. That market owns an gg the areas of analytical, operative and communica-
inner and an outer environment. The rules and struc- tyye PRM are covered, as well.

tures of the market lie inside. That includes a consis- | the following sections the communication sys-
tent language to exchange messages with other partem and the information system are covered.
ticipants, a mechanism to define and implement the

distribution of these messages, and rules that define

messages, which are valid in each state of the market.

The outer environment is made by the market partic- 3 COMMUNICATION SYSTEM

ipants, who are defined by their preferences, decision

rules and their endowment. As mentioned in Section 2.1 the communication sys-

Therefore, the mediator is made of partici- tem is realized as a Peer-to-Peer network. From the
pants (suppliers and customers), which maintain technical point of view a Peer-to-Peer network avoids
communication-connections, to cover the Customer a single point of failure. Therefore a Peer-to-Peer net-
Buying Cycle. Itis splitinto a communication system work inclines a higher reliability and scalability than
(inner environment) and a set of information systems, centralized market places. If a centralized market
which are doing information processing for each par- place falls out, no market transactions are possible.
ticipant (outer environment). If all market participants are distributed on different

The inner environment of the market is imple- machines in a network, they can turn out without in-
mented as a Peer-to-Peer network. This architecturefluencing other participants.
allows to distribute market participants on different ~ Moreover, there is an organizational reason to use
computers over the network (e.g. the Internet). The a Peer-to-Peer network as communication infrastruc-
outer environment of the market is based on agent- ture. A centralized system must be hosted by an or-
technology. Agents act on behalf of their users and ganizational unit. This organization has the absolute
shall support users in decision making (e.g. to select monopoly to decide who could participate on the mar-
the right partner). Every user can communicate with ket and for which price. This monopoly may be used
her/his agent over different communication channels to charge higher fees from successful participants. In
(e.g. mobile and stationary devices). Figure 1 shows a fully decentralized Peer-to-Peer network all partici-
a conceptional overview of the mediator system. pants are having equal rights.

To participate in the market, the agent needs knowl-  Beside the technical and organizational advantages
edge about the inner environment that is realized as anof a Peer-to-Peer network, it must be possible for par-
interface toward communication system. Analogous ticipants to find other participants who may be a pos-
to humans’ information processing, agent’'s behavior sible partner. One basic system functionality is, that
is also located in meta-cognition and is controlled by participants must be able to offer their products to oth-
the Application Processor. Rules for decision mak- ers. In this mediator, each participant is able to offer
ing, preferences and endowment are located within the products through a service type definition. A ser-
this meta-cognition and form the outer environment vice type is a description of a product, which can be
of the market. published to other market participants. The service
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type defines parameters and their values for the com-
munication between market participants. Due to the
requirement that this mediator cannot contain a cen- [P does not accep]_————
tralized directory, the Peer-to-Peer network must en- oo o
able this functionality. ssted
Content-Addressable Networks (CANs) (Rat- Risnotnterested]
nasamy et al., 2001) address these issues and provide ] Raccomsate] e
a fully decentralized and scalable infrastructure to &—kL
distribute a directory. They are able to manage [booking o]
huge sets of (key,value)-pairs and cope with very bookmgfaus] Ack
high numbers of parallel transactions. CANs are ( Error ) =@
using multi-dimensional vector spaces in which data
objects can be stored. Figure 3: Message flow in the communication system
Ymax|
SP, XA
2 When the booking fails the provider sends Emor
S s message.
St This Section covered the network and the directory
5 . of the mediator. We have shown, how market partici-
pants communicate with each other. The next section
P, A B describes, how agents are structured and which tasks
9 8 the agents must fulfill.
’ 0 service type Xmax

4 INFORMATION SYSTEM

Figure 2: A two-dimensional CAN for discovering services
and service providers
In Section 2.1 we mentioned, that the information sys-
Figure 2 depicts a two-dimensional CAN for dis- tem is implemented as an agent-based system. Agents
covering services and service providers. Service Ct 0n the behalf of a user (Maes, 1994; Wooldridge
provider SP; offers services for service type A and @nd Jennings, 1994) and shall support users of the
B. Service provideiS P, offers only the service type mediator in decision-making. In the mediator, agents
A. Due to the same service type, the place of these Pl2y two roles: On the one hand, agents shall support
services A in the directory of the CAN is on a vertical € user in the role as buyer of a product. In this case
line. If a search for service type A is started, the rout- they have to implement tasks in SRM. They must be
ing through the directory follows this line. All peers able to search offers, to rate these offers and to or-

which have an appropriate service type entry in their der products. On the other hand, agents appear in the
directories send back the provider and its address torole of a seller and therefore have to realize tasks from

the requesting peer. the CRM. Here, they must be able to submit and to
In Section 2.1 we said, that another part of the com- €Onfirm an order. Moreover, they are able to analyze

munication system is to define rules and a consistentOther agents, so that the offers are suitable to the re-

language for the participants. Figure 3 shows an UML duesting agent.

activity diagram for the flow of messages between

two communication partners (R is the requesting peer, e Partners, Reputaton 7

P is the service provider). Agent ) Marketand |3 &
The communication starts withRequestnessage Logging [T USeplionic 55

of Peer R. The service provider can accept this request Vo o |EE

message or might decline the message witRezet Interface | Logging | &

message. In the case that the provider accepts the re- User imerince ol #

guesting peer, it responses wittOdfer message. |If Eronomicy

the offer satisfies the needs of R, it can seBibaking

message to buy the product. Is the offer is not satis- Figure 4: Agent functionality

fying the needs of the requesting peer, it could either

send aCancelmessage to cease the communication These requirements lead to the schematic structure
or anotherRequesimessage, which contains a new, of anagent, which is shown in Figure 4. An agentlogs
and more detailed, request. If the booking message isits experiences with other agents and the user. These
successful, the provider sends backfk message.  data are analyzed to evaluate the agent’s environment.
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