AT L FE K ey Internet BB 4 S 2 K

Research on Intermedi

-based Internet Sh(()gping Systems

Incorporated with Search of Goo

38495 1 NSC 88-2213-E-009-092
PATHAM 8T F8 A1 BE88 FT A3l H

EFEHA B3
£REFAC

— W%

WRERBMNR HiBE T 0 TR &4
REGRHFXEWE > MR HFHRAZE AR
BAEZ -BEEARANEUBRR G RIEAEZRAE
ME BRI LW TR HAHG AR
RO RERAGERER © AU R H—18
BEARHI G EHELERURHER > £
— B4 E E RN o o EERE
B EH BN LE NG EEEE o E3HE
FAEREB L ENH LA NP Rk HiE
2O NF ARSI RANSERYE
T BB MBEAARRE - @RE e E SAERE
CHARBMAESLBMN BRI FI] a5
RAEHZEHER -

ARV FA AR AR IEMIRIET 542
XHHE -~ PAHAEURBIIACEMEKX
B —BESAARARHHRERBELRE
R G RAE > B R RE B T e B AR
KR BOBXELSFNZFURE R A
B ELHEEUREBBRBGENAEGEETH
RGWE - AFFRIER AR X HaE R
PANFZHFEEREBH N ELEENE AR
A R AN BREZE A BE MK
EAEREEBT LB RNFEARK - FTIRE
B ZRAETT AR B R E - BB RS
LB A RBES E LEIEYER TR - d
Z & Koy BB iAo 3k g R 22 A2 R HoAlT R4
BAKXME AWM ESEEEREENEY
BMmBEM - RE D AAREHT BRI NZH
HARz BRLETTFHAHHEALB LN ET
B A4 -

Ml © ETHF AR MR P
& RERA

Abstract

In Intemet shopping, there are many
different commerme protocols for piocessing
transactions between customers, merchants, and
intermediaries. Each pmtocol handles different
messages and a different flow of transactions.
Developing applications for each commerce
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protocol not only requires a higher cost but 1
also mot practical Furthermore, with the vast
amount of goods information on the Internet,
customers are experiencing difficulties in
searching for goods information satisfymg their
needs. To conduct an integrated search data
translation 15 a pioblem because virtual stores use
their own data formats to store goods information
The characteristics of goods may also vary in
different goods categories.

In this woitk, we pimopose a flexible
intermediary-based commerce model. With the
integration of primitive fransaction functions and
the flexible processing of transaction flow, the
proposed model faciltates flexible commerce
interactions to support various commerce
protocols. The commerce model incorporated
with the intermediaries provides various services
in Internet shopping. Moreover, agent technology
was applied to devebbp an mtemmediary-based
search system emabling users to search various
goods categories. We propose a three-level

metadata architecture to facilitate
resource-discovery and format translation and to
flexbly model the defintions of diverse

attributes for descrbing goods in various goods
categories and data resources. With the metadata
architecture and the agent techmology, an
integrated search for goods information can be
performed effectively. Finally, a prototype system
was developed to demonstrate our work.

Keywords  Elechonic Commerce, Internet,
Shopping Model Intermediary, Agent, Metadata
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Wih the growing popularty of the Internet,
trading on the Intemet has shown a dramatic
increase. The problems of realizing Internet
shopping have become an important subject. In
Intemet shopping, there are many different
commerce protocols for processing transactions
between customers, mewchants, or intermediaries.



Each commerce protocol manages transaction
flow m a different sequence. Each protocol may
also wse different message concepts and message
sequences to communicate among the parties
paiticipatimmg in the shoppmg. This not only
impaits higher costs but it 15 also impractical to
design all applications to accept each individual
commerce protocol.

The idea of a flexible shopping model has
been intioduced by Ketchpel et. al [15]
However, their model does not integrate the role
of the intermediary, who plays an impoitant role
in Internet shoppmg. Although the customer can
deal with the merchant directly on the Internet,
some services provided by the mtermediary still
can not be replaced. To promote Internet
shopping, # 15 1mportant to mtegrate the
intermediary with Internet shoppmg mechanism
to support various services mcluding search,
compare, order, payment and after-sale services.

As the Internet grows, more virtual stores will
be selling goods on the Intemet. With the
explbsive growth in the mumber of virtual stores
and goods infommation, customers are
experiencing difficulties in searching for goods
information to satisfy their needs. The difficulty
15 that the characteristics of goods may vary in
different goods categories and the virtual stores
(resources) may use their own data fommat to
store goods information. Traditional search
services like Yahoo, AlaVista and Bargain
Finder Agent provide search wsing keywords
search that 15 difficult for customers searchmg
goods informatibn Some search engines may
also pmwvide searrh by metadata. However,
customers may still have no idea what attributes
can be used to search for the goods information.
As a result, it 15 not convenient for customers to
search for goods information on the Internet.
Furthermore, resources (virtual stores) may use
different methods and data fommats to query and
store goods information. The integration of
hetemogeneous goods information as well as
interoperation among the search system and
diverse resources will be 155ues.

The objective of this research is the following.
(1) Develop aflexible conmerce system that can
adapt to varobus commerce protocols m different
trading phases including pre-trade, trade and
post-trade phase. (2) Integrate the intermediary
into the commerce architecture to build a flexible
intermediary-based commerce model. (3) Design

metadata architectures to model the resources,
diverse attributes of goods categories and goods
information. (4) Apply agent technobgy to
develop a flexible search system enabling users
to conduct anintegrated search for heterogeneous
goods information on the Internet.
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The research results of this work have been
published in conference and wotkshop[17] [18] .
The main research results are summarized as

follows.

(1) In this work, Internet commerce 15 separated
into two paits, the service system that provides
primitive transaction functions, and the
commerce model that contiols the process of
commerce interactions among the participants.
The commerce model can integrate with service
systems thiough Application Program Interface.
Using the event driven appmach the proposed
commerce model faciltates flexible commerce
interactions to support various commmerce
protocols.

(2) This work mtegrates the intermediary into the
commerce architecture to build a flexible
intermediary-based commerce model. With the
incomporation of the intermediary, the proposed
commerce model can support varous commerce
protocols covermg pre-trade, trade and post-trade
phases, beyond the scope of the work proposed
by Ketchpel [15] m which only the trade-phase
was considered. With the intermediary’s crtical
1ole, the emergence of intemmediaries
inevitable m Internet shopping. Our work will be
abasis for firther research on mtemmediary-based
Internet commerce.

(3) We propose thiee-level metadata
architectures to model the resources, diverse
attrbutes of goods categories and goods
information. Resource-level metadata 15 used to
describe the mfommation about resources.
Category-level metadata descrbes the
information of a goods categoiy pmovided m a
resource. In addition Category-level metadata
models the specific attrbutes of a goods category.
Attribute definttions of a goods category such as
attribute names, types and domains, are specified
in the Category-level metadata. Goods-level
metadata describes the goods information. The
design of the Category-level metadata 15 flexible
to model specific attributes of diverse categories.
Goods-level metadata 15 able to provide the



translation between the data resources (virtual
stores) and the search system to integrate
heterogeneous data formats of goods irformation
(4) Agent teclmobgy 15 adopted to construct the
search system. The proposed metadata 15 used as
the basis of the ontology (vocabulary).
Resource-level metadata and Category-level
metadata are wed to create a Directory
InformationTree (DIT) that enables the systemto
perform resource-discovery service and to search
goods mmformation in an effective way. Our
proposed search system consists of a resource
agent, broker agent, user agent, category model
agent and control agent. Agents commmnicate
and cooperate with other agents to achieve search
results satisfying the customers’ needs.

The major woiks of this

summarized in the following,.

research are

3.1 Intermediary-based commerce model

(1) We divide the transaction process of Internet
shopping mto three phases: Pre-trade, Trade, and
Post-trade. Table 1 shows some commerce
protocols available in each phase as well as the
primitive functions provided in each phase. Even
though different commerce pmwotocols may apply
different sequences of prmtive functions, they
all use some basic and common functions such as
order, payment, delivery, rehum, and refund, etc.
No matter how many different conmmerce
protocols are used, an intermediary, a merchant
or a customer only needs to prmovide basic
functionality.

Table 1: Commerce Protocols & Primitive Functions

PHASE |Commerce Protocok |Primitive Functions
Pretrad [Consukation-Service [Search, Suggest,
° Search-Service Compare
Subscription, Session Order, Payment
Trade . . L
Shareware, Prepaid |Delivery, Negotiation
Service-Request, Retumn,
Repair Servi
Post-trad pair erwco- Repair, Refund,
o Exchange Service Nogotiation
Refund Servi '
omnd vervice Payment , Delivery

(2) The proposed model is built on top of the
service systems that piovide various payment,
search and delivery mechanisms, etc. Adding the
intermediaty makes the mteractions of trading
among the participants more complexes. The
trading interactions may occur among all of the
patticipants. The customer module handles the
transaction events of the shopping process at the

customer site. The merchant and intermediary
modules handle the transaction events of
shopping process at their own stte. The service
server provides various APIs of primitive
functions. The event handler of each participant
handles the transaction events.

(3) Each commerce piotocol has a steady
sequence of ftransaction states. When the
participant receives a specific event, # determmes
which event handler should handle this message
totake the coresponding actions according to the
transaction state irformation. The commerce
model determines the next step of the transaction
according to the current transaction-state and the
transaction flow of the commerce protocol. All
tasks in each commerce protocol can be
comstructed wsing transaction states. Table 2
shows sequences of transaction states for some
commerce pmwtocols. The architecture provides
the flexibility for adapting to various commerce
protocols.

Table 2: State Sequences of Commerce Protocok

ProtocolNameISequence oftransaction states
Exchange-Fre | Requesting Service -> Returnimg Goods ->

e Service Exchanging New Goods
Requestmg Sarvice -> Retumimg Goods ->
IServicgee-Bﬂ Negotiatng -> Making Payment ->

Exchanging New Goods

Refimd-Servi |Requesting Service -> Returnimg Goods ->
ce Refunding

. Requestmg Savice -> Retumimg Goods ->
stﬂ“if;m Negotiating -> Repairing Goods ->Mauking]

Payment -> Delivering goods

Some examples are illustrated to show how the
proposed commerce model can be applied to
support varibus commerce protocols. These
examples demonstrate that the system 15 flexible
to adapt varous commerce protocols using the
primitive functions[17] .

3.2 Internet search for goods information

(1) The proposed metadata architecture is used to
organize and integrate the distributed information
about resources (virtual stores), goods categories
and goods for sale. A data resource contams sets
of collections of data and 15 described using the
Resource-level metadata. A goods category is
also a collection of goods that have common
attributes. Different good categories have
different set of athiibutes. The Category-level
metadata desciibes the general mformation of a
goods category as well as models the specific



attributes of a goods category. It records the
defimitions of specific attributes including names,
types and domains for descrbing goods m a
specific goods category. The Goods-level
metadata describes the individual goods.

(2) We adopted agent technolbogy to construct the
search system on the basis of the proposed
metadata architectures. The architecture consists
of msource agent, broker agent wuser agent,
category model agent, and control agent. The
agent commmunicates with other agents to achieve
the search for goods information effectively. We
used the elements of our metadata architecture to
be the set of the vocabulary for ACL, and to form
the KIF and KQML to commmnicate with other
agents. According to ACL, KIF, and KQML, the
agent 15 able to advertise wesource capabilities as
well as request other agents to cooperate in the
search.

The  three-level metadata  architecture
facilitates an integrated search for goods
information. First, Resource-level metadata,
which records the basic information about
resources (viutual stores), 15 used to discover
possble  resources. Second, Category-level
metadata records the general information (eg.
second-hand, Italy-style) of a goods category
provided in a resource. It can be used to further
filter possible resources that may satify
customers’ requests. Category-level metadata 15
also uwsed to model the definttions of specific
attrbutes (search-able athibutes) for diverse
goods categories pmwovided in various resources.
With category-level metadata, the search-able
attributes of a specific goods category, 1.e, the
query capability, suppoited in a resource can be
known to the system to faciltate query
fommlation and translation to each resource.
Moreover, providing attribute search for diverse
goods categories can be achieved. Third, a virtual
store may use its own data format. To perform an
integrated search, Goods-level metadata 15 used
as a unified format for translation between the
search system and various resources.

(3) DIT 15 the essential structure for managing
the ®sources and categories information and 15 a
hierarchical structire to desciibe what the
resource 15 and what categories # sells. DIT
contams information objects to represemt the
information of resources and mformation objects
to represent the mformation of goods categories.
The broker agent uses DIT to check possible data

resources that may sell goods satisfymg the
customer’s request. By this approach, the system
only needs to submit customer's query to target
resources without submittimg to all resources.
The mtegrated search onthe Intemet can thus be
conducted in an effective way.

(4) We used JAVA and Voyager, a JAVA-based
agent class by ObjectSpace Inc. to develop the
proposed system We also developed an Applet in
a Web browser to commmmnicate with the user

agent. The demonstiation of the prototype system
15 described in [17] [18] .
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In this woik, a flexble mtermediary-based
commerce model 15 proposed to suppoit various
commerce pmwtocols in different trading phases.
With the growth of electionic commeice, more
protocols will need to be deployed. The proposed
model 15 able to flexbly adapt to new commerce
protocols. A commerce system mtegrated with an
intermediatry 15 mevitable for alluring more
customers to use Imtermet shoppmg. OCur work
will be a basis for further reseaxch on
intermediary-based Internet commerce.

We also propose a three-level metadata
architecture to make an Intemet search for goods
information more effective. Resource-level
metadata and Category-level metadata are used to
constiuct the Directory Information Tree (DIT).
With the DIT, resource and sub-resource
discovery seivices can be achieved to make
searching more effectve. Category-level
metadata also models the diverse athibutes of
goods categories. Using the three-level metadata
architecture and the agent teclmobgy, the
proposed system effectively performs mtegrated
searches for goods information on the Internet, as
well as flexibly supporting the diverse athributes
of goods categories.

EE TS -k
We have accomplished 90% of the work
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described in the pmoposal. The research
achievements inclide (1) prmoposing mnovel
appwach: A flexible intemmediary-based

commerce model 15 proposed to suppoit various
commerce piotocols in different trading phases.
The pmwoposed model 15 able to flexbly adapt to
new commerce protocols. We also piopose
three-level metadata architectures to model the



resources, diverse attributes of goods categories
and goods mmfommation. The design enables the
systemto perform resource-discovery service and
to search goods information in an efficient way:.
Mozreover, the design of the metadata 15 flexible
to model specific attributes of diverse categories;
(2) applying new techmology: We used Java and
agent techmology to develop the system; and (3)
deploying a prototype system.

A commerce system mtegrated with an
intermediatry 15 mevitable for alluring more
customers to use Intermet shoppmg. Our work
will be a basis for further research on
intermediary-based Intemet commerce. Cur work
not only contributes to fiuther research on
Intemet commerce but also contrbutes to the
application of electronic commerce. In summary,
we have proposed movel idea, imvestigated new
techmology and developed a prototype system.
The woik has been published in the conference
and workshop in mfommation management and
electronic commerce, respectively[17] [18] . We
are lighly satisfied with the research
achievements of the project.

I U

[1] CyberCash, Awailable
com/

[2] '"Bargam Finder Agent" http://of cstar.ac.com/bf/

[3] 'Diectory Iterchange Fommat (DIF) Writer's
Guide, Version 5.0a", http://gamd gsfc nasa.gov
/difguide /difiman himl

[4] "EOSDIS IMS Metadata Home  Page"

http :/Amrww-v0mms .gsfc nasa.gov/Ar0ims imetadata.
himl

[5] ISO, TCI184/SC4AWG5 EXPRESS Language
Reference Manual, Component pat of ISO
CD10303 - Exchange of Product Model Data,
April, 1991.

[6] B. Aoun, "Agent Technology in Electronic
Commerce and hformation Retrieval on the
Intermet", Proc. of Intl AusWeb96 Second
Australim WWW Conference, also available,
http :/Amrww.ece .cuntin.edu.an/%7Esaoumd/barg ain
bot/paper/.

[71 M. Baldonado, C.-C. K. Chang, L. Gravano, and
A. Paepcke, "The Stanford Digital Library
Metadata Axchitectwwe", Bl Jowrnal of Digital
Library, Vol.1, No .2, Feb. 1997.

[8] R. J. Bayardo Jr., W. Bohrer, R. Brice, "Info Sleuth:
Agent-Based Semantic Integration of Information
m Open and Dynamic Environments", Proc. of the
ACM hitl. SIGMOD Covference, 1997.

URL:/~vww.cyber cash.

[0] C.-C. K. Chang, L. Gravano, H. Garcia-Molina,
and A. Paepcke, "STARTS: Stanford Proposal for
Internet Meta- Searching", Proc. of the ACM htl.
SIGMOD Conference, 1997.

[10] M. R. Genesereth and R. E. Fikes , “KIF Version
30 Reference Manual”’, Available
http :/ksl-web stanford.edu/
knowledge-sharing/kif/.

[11] Michael R. Genesereth and Steven P. Ketechpel,
"Software Agents", Commumications ¢f the ACM,
Vol.37, No.7, July 1994.

[12] P. M  Hallam-Baker, ’User nterface
Requirements for Sale of Goods”, Awailable
URL:/Mmvwww3 .org/Payments /interface himl.

[13] K. Helimann, D. Kihanya, A. Light, P.
Musembwa, “Intelligent Agents: A Technology
and Business Application Analysis”, available
URL :/haas berkeley.ecdu /~helimann/agents/.

[14] Artlor M. Keller and Micheal R. Genesereth,
“Multi-Vendor Catalogs: Smart Catalogs and
Virtual Catalogs”, EDI FORUM: Jowrnal of
Electronic Commerce, Vol.9, No.3, Sep. 1996.

[15] S. Ketchpel, H Garcia-Molina, A. Paepcke,
“Shopping Model: A Flexible Architectuwe for
Information  Commerce’, 1997, Awvailable
URL:/mvww-db .stanford .edu/pub/papers/shopping
models ps.

[16] D. M. Lincke and B. Schmid, ‘“Mediating
Electronic Product Catalogs”, Commimications of
the ACM,Vol. 41, No 7, July 1998.

[17] Duen-Ren Liu, T.-F. Hwang, Ming-Shin Shen,
“Modeling Shopping Commmerce: A Flexible
Intermediary-based Architecture”, Proc. of the
10th hternational Corference on Iformation
Memagement, Jome 1999

[18] Duen-Ren Liv, S.-C. Pan, “Applying Agents to
Search Goods Information based on Three-Level
Metadata Archite ctuwes’, Proc. of the DEXA 99
10th mtl Conf amd Workshop on Database cnd
Expert Systems Applications - Workshop on
Iformation  Technologies  for  Electronic
Commerce, Italy, Sept. 1999.

[19] P. Pays, F. D. Comamond, ”’An Intermediation
and Payment System Technology™, Fifth
international Warld Wid Web Cornference, May
6-10, 1996, Paris, France. Also available
URL:/mww5cinf. inria fr.  fuch_thml/papers/P27/
Overviewhtml

[200 M. B. Saker, B. Butler, C. Steinfifield,
‘Intermediaries and Cybermediaries: a Continue
Role for  Mediating Players it the
Commmmication’’, Available URL:// cwisusc.edu
/dept/annenberghiroll/issue3/ sarkarhtml.



