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INTRODUCTION

Businessestoday must befast and flexible, responsiveto
customers, and cost effective in their operations. They
must collaborate more frequently with partners to build
virtual organizationsand supply-chainsthat reducetimes-
to-market and costs. E-businessisthe use of the Internet
along with other electronic means and technologies to
conduct within-business, business-to-consumer, busi-
ness-to-business, and business-to-government interac-
tions. A basic model of an e-businessisthe e-shop model,
which isbased on providing aself-service storefront to a
customer by displaying the company catal ogs and prod-
uct offers on a Web site. An e-procurement model fo-
cuses on the buying aspect of the business. A typical
architecture for e-procurement consists of a browser-
based self-service front-end to the corporate purchasing
system or its ERP. The supplier catal ogs are presented to
end-usersthrough asingleunified catal og, thereby facili-
tating a corporate-wide standard procurement process.
Onlineauction model shave al so received much attention
for automating dynamic trading. Other models are based
on creating value-chain businesses, such as service pro-
visioning of specific functions for the value-chain, and
electronic payments or logistics.

Although each of the above models attempts to pro-
vide an e-business solution, none of them addresses the
challenge of how to create and leverage services and
supply operations in a way that seamlessly integrates
business entities (customers, suppliers, partners, and
competitors) in a dynamic trading community. A very
important and promising model is the e-marketplace. It
supports value-chain integration and provisioning in its
structure and services. The objective isto develop an e-
business solution that relieves business entities of much
of theburden of participating effectively inthee-business
domain. Thismodel combinesthe advantages of the sell-
side, the buy-side, and the value-chain models.

BACKGROUND AND LITERATURE
REVIEW

There have been several recent attempts to promote e-
marketplace model s by the academic and industrial com-
munities. For example, the Electronic Market-Place (Boll,
Gruner, Haaf & Klas, 1999) is an attempt to develop a
business-to-business system architecture. Itisviewed as
aDBM S solutionto support many-to-many relationships
between customers and suppliers. The Global Electronic
Market system (Rachlevsky-Reich, Ben-Shaul, et al ., 1999)
attempted to develop a logical market framework and
infrastructure. Inthissystem, themarket providestrading
mechanismsthat includebidsand offers. A morecomplex
architecture for an e-marketplace is MAGMA
(Tsvetovatyy, Gini, Mobasher & Wieckowski, 1997), with
its special focus on the infrastructure required for con-
ducting commerceonthelnternet. OFFER (Bichler, Beam
& Segev, 1998) proposed abrokering-based architecture
marketplace. A customer can search for a service either
directly inthee-catal og of the supplier or usethe e-broker
to search all the e-catalogs of the suppliers that are
registered with this broker. E-brokers employ a simple
auction mechanism. MOPPET (Arpinar, Dogac & Tatbul,
2000) proposed an e-marketplace system as agent-ori-
ented workflows. MOPPET viewed the market as a
workflow management system carried out by several
types of agents: task, scheduling, facilitator, and recov-
ery agents.

Another approach was driven by the bottom-up mod-
eling of market processes with self-organizing capabili-
ties (Arthur, Holland, LeBaron, Palmer & Tayler, 1997).
The objective was to develop a computational study of
economies modeled as evolving systems of autonomous
interacting agents, and known as agent-based computa-
tional economics(ACE) (LeBaron, 2000; Timmers, 1999).
The ACE researchers relied on computational |aborato-
ries(McFadzean, Stewart & Tesfatsion, 2001) to study the
evolution of decentralized market economiesunder con-
trolled experimental conditions.
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Several companies have emerged to automate logis-
ticsand re-supply within specificindustrial segments. For
example, Ariba(2000) devel oped amarketplacebased on
procurement portal sand dynamic exchangesfor horizon-
tal marketplaces. The SAP ServiceMarketplace (SAPAG)
isan Internet portal for the SAP community. It provides
basic online services, such as catalog browsing,
matchmaking, and ordering from SAP and its partners.
Other approaches were directed to support vertical mar-
ketplaces, such as PaperExchange (PaperExchange Mar-
ketplace), which enable customersand suppliersto nego-
tiate pricing and transact directly with one another.
VerticalNet (VerticalNet® Marketplaces) also built aset
of Web-based marketplaces for specific industrial seg-
ments, such asfinancial services, healthcare, and energy.
Each Web siteformsacommunity of vendorsand custom-
ersin aspecific area.

Another direction adopted by major softwarevendors
is to develop Internet-based commerce platforms. Ex-
amples are IBM CommercePOINT (IBM Corporation
CommercePOINT Payment), Microsoft Site Server Com-
merceEdition (Microsoft Corporation. Internet Commerce,
1998), Oracle Internet Commerce Server INTERSHOP
(Intershop Communications, Inc., 1998), and Sun JavaSoft
JECF (Java Electronic Commerce Framework, Sun
Microsystems). These proprietary attemptsfocuson pro-
viding infrastructure services, such as security payment
directories and catalogs, to be integrated with existing
systems and the Web.

In our research work, we view e-marketplace as a
cooperativedistributed system that integrates partici pat-
ing business entities, including consumers, suppliers,
and other intermediaries. This architecture enables and
facilitatescommon economic servicesand commercetrans-
actionsbetween thebuyersand sellers, such asbrokering,
pricing, and negotiation, aswell as cross-enterpriseinte-
gration and cooperation in an electronic supply-chain. In
thisarchitecture, the e-marketplace existsasacollection
of economically motivated software agents.

DESIGN ISSUES AND TRENDS

Ase-businessgrowsand becomesviableinthereal world,
itscorresponding e-marketplaces must expand to support
abroader base of servicesranging from baselineinterac-
tion and directory servicesto specialty services, such as
dynamic trading, cooperative supply-chain integration,
and management. | nthisnew e-marketplace environment,
there are significant interactions among the systems
deployed by the participating business units of an enter-
prise, their customers, and other businesses. Therefore,
designing e-marketplaces requires embodying greater
levels of business knowledge within the e-marketplace
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transactions, activities, and service definitions. Addi-
tionally, it requires a greater degree of communication,
coordination, and cooperation within and among the
business entities and their systemsin the e-marketplace.
Inother words, thee-marketplacearchitecturerepresents
an integrated body of people, systems, information, pro-
cesses, services, and products.

Enterprise Model and Ontologies

At the heart of the integration architecture for an e-
marketplace isamodel of the enterprise. It isan abstract
representation of the structure, activities, processes,
information, resources, people, behavior, goals, rules,
and constraintsof thee-marketplace. From an operational
perspective, theenterprisemodel captureswhat isplanned,
what might happen, and what has happened. Therefore,
it supplies the information and knowledge necessary to
support the operations of an e-marketplace. An appropri-
atee-marketplacearchitecture should support enterprise-
modeling ontologies. An ontology isavocabulary along
with some specification of the meaning or semanticsof the
terminology within the vocabulary. The objective is to
provide ashared and common understanding of adomain
that can be communicated to peopl e, application systems,
and businesses. In an e-marketplace model, ontologies
areintegrated or related to support reasoning among the
elements of the model.

Market Structure and Economy Model

Animportant aspect of thee-marketplaceistheeconomic
model of its structure. A market structure governs the
trading process and defines the formal rules for market
access, traders' interactions, price determination, and
trade generations. In classical economic theory thereare
several market modelsfor specific trading situationsand
structural behaviors. In the commodity market model,
various suppliers and consumers participate to trade
goods/services(commodity) of thesametype. Themarket
priceis publicly agreed upon for each commodity inde-
pendent of aparticular supplier. All consumers and sup-
pliersdecidewhether and how muchto buy or sell at each
agreed-upon price. Thechallengeinthismarket structure
is to deploy a pricing methodology that produces price
adjustments that bring about market equilibrium (i.e.,
equalizes supply and demand). In an auction-based mar-
ket, each participant (both consumersand suppliers) acts
independently and contracts to buy or sell at a price
agreed upon privately. An auction-based e-marketplace
isaformof centralizedfacility, or clearinghouse, by which
costumers and suppliers execute trades in an open and
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