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Abstract 
 

Supporting electronic catalogs (e-catalogs) 
to provide product-search services on the 
Internet is emerging as an important function 
of electronic brokers. However, the explosive 
growth of information is creating difficulties 
for customers to search for goods informa-
tion they desire. In this work, an integrated 
framework is proposed to develop personal-
ized e-catalogs. The proposed framework 
integrates XML-based metadata models, user 
models and agents. The proposed metadata 
model has a multi-level architecture that can 
facilitate resource-discovery and format 

translation, and can flexibly model the defi-
nitions of diverse attributes.  The proposed 
user model uses three-level user profiles to 
model a user's shopping interests to resources, 
categories and goods. This work integrates 
the agent technology with the proposed 
metadata models and user models to develop 
a personalized e-catalog system. With the 
support of personalized services, the novel 
e-catalog system allows an integrated product 
search to be performed effectively. 
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Electronic brokers (e-brokers) provide 

various important brokerage services, such as 
merchandise filtering, suggestions, search, 
negotiation and electronic catalogs. The pri-
mary function of an electronic catalog 
(e-catalog) system is to support Inter-
net-based product searches. However, the 
explosive growth of information is creating 
difficulties for customers in searching for 
goods information they require.  The char-
acteristics of goods may vary in distinct 
product categories. Resources (virtual stores) 
may also employ different methods and data 
formats to query and store goods information. 
Relevant issues include the integration of 
heterogeneous goods information as well as 
interoperation among the search system and 
diverse resources.   

Metadata [10,11] describes the character-
istics of data that has been collected for a 
specific purpose. It can be used to facilitate 
the search service and integrate heterogene-
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ous information. The extensible markup lan-
guage (XML) [9,13] is designed to facilitate 
the interchange of structured documents over 
the Internet. Software agent technology [4,5] 
is well suited to search and integrate data 
from heterogeneous environments. Agents 
communicate through agent communication 
language (ACL)[3].  

Keller et al. have proposed smart catalogs 
and virtual catalogs to support cross-catalog 
searches [6]. Lincke et al.[7] also presents an 
architecture for mediating electronic product 
catalogs. Recently, Web-based e-catalog sys-
tems in B2B procurement have also been 
proposed [1]. 

The filtering of goods information can be 
realized by incorporating user profiles into 
search systems. Most studies have focused on 
text-based document filtering. Barra et al. [2] 
have proposed a vector of configurations in-
dicating customer preference to buy product 
items from specific categories. However, 
their model is inadequate to model user 
needs.  

The objective of this research is the fol-
lowing. (1) Develop an XML-based metadata 
model. (2) Design a personalized merchan-
dise information filtering and suggestion 
system on the basis of user shopping profile. 
(3) Apply agent technology to develop a 
personalized e-catalog system enabling users 
to conduct structured query and personalized 
product search and browsing on the Internet. 
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The research results of this work have 

been published in conference [8]. The main 
research results are summarized as follows. 
(1) In this work, an integrated framework is 
proposed to develop personalized e-catalogs. 
The proposed framework integrates XML- 
based metadata models, user models and 
agents. The proposed metadata model is a 
multi-level architecture to describe separate 
levels of goods-related information. In the 
multi-level metadata model, XML is em-
ployed as the meta-language to describe do-
main-level metadata, resource-level metadata, 
category-level metadata, and goods-level 

metadata. The metadata model can facilitate 
resource-discovery and format translation, 
and can flexibly model the definitions of di-
verse attributes to describe goods in various 
product categories and data resources. 
(2) User models are designed to support 
personalized filtering within e-catalogs.  
The proposed user model uses three-level 
user profiles to model shopping interests to a 
certain level of goods information, including 
preferred resources, categories and goods.  
The user profile records the user's preference 
(weight) to the characteristics (described by 
attribute and value) of goods information. To 
provide personalized filtering, via referenc-
ing user profiles, a match process is designed 
to rank users' preferred product items in the 
search of the metadata model.  
(3) On the basis of the proposed metadata 
model and user model, this work integrates 
the agent technology to develop a personal-
ized e-catalog system. The proposed meta-
data is used as the basis of the ontology (vo-
cabulary). The proposed e-catalog system 
employs agents to achieve search results that 
satisfy the needs of customers. Based on user 
profiles, the novel system provides structured 
query by the attributes of selected product 
category as well as supports personalized 
product search and browsing for each user. 
The multi-level design flexibly models 
goods-related information and users' shop-
ping interests 

The major works of this research are 
summarized in the following. 

 
3.1 XML-based metadata model  

 
XML is used herein to define the pro-

posed multi-level metadata framework. 
Users with the same interest may form an 

Internet community. The domain-level meta- 
data has been designed to describe each 
community (domain). The resource-level 
metadata describes the sorts of product a vir-
tual store or virtual mall sells. Products that 
have common attributes are grouped within 
the same category. Category-level metadata 
is used to describe searchable attributes of 
each category and class relationship within 
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categories. Goods-level metadata provides 
detailed product information. To facilitate a 
search, product information formats of di-
verse virtual stores must be translated to a 
unified format that is described by the 
goods-level metadata. 

 
3.2 Personalized e-catalog design 

 
The setting options of the user profile are 

based upon the metadata architecture. The 
information stored in user profile includes 
the basic information of each user, password, 
and preferred locations, virtual stores, and 
categories. In addition, we propose a three- 
level user profile that has a corresponding 
level to the merchandise metadata, to de-
scribe a user's interest to a certain level of 
merchandise. Under an attribute-based de-
scription, the profile describes users' shop-
ping interests in detail. This implies that the 
profile records every weight of an attribute 
and its value of a certain item. 

To separate the interests of a user into 
resource, category and goods level, the user 
model is therefore, a three-level profile. The 
resource-level user profile describes the user 
shopping interest to virtual stores when buy-
ing items of a certain product category. In 
addition, the goods-level user profile can fil-
ter out certain product items that the user 
may not be interested in. Category-level user 
profile is used to achieve a symmetric mod-
eling and provide a more specific filtering to 
category-level goods information. 

The system establishes a Directory In-
formation Tree (DIT), through processing the 
Resource-level metadata and Category-level 
metadata. The system constructs a tree struc-
tured virtual catalog by consulting the DIT. 
Once a user profile is established, the system 
will use the personalized information stored 
therein as filtering constraints to search the 
DIT and dynamically construct a personal-
ized virtual catalog.  

 
3.3 Agent-based e-catalog framework 

 
The proposed brokering architecture con-

sists of the user agent, the facilitator, and the 

resource agent. The facilitator comprises five 
components, the control agent, broker agent, 
category model agent, virtual catalog agent 
and domain agent. The user agent connects 
the system to the client. The resource agent is 
responsible for retrieving data from a par-
ticular resource. The control agent controls 
the query flow, gathers the result from re-
source agents and communicates with other 
agent communities. In addition, the control 
agent cooperates with the broker agent for 
resource discovery and communicates with 
the category model agent to verify the capa-
bilities of the probable resources. The broker 
agent checks resource-level metadata and 
category-level metadata to find possible data 
resources that may sell goods, which satisfy 
the request. The category model agent man-
ages the capability of each resource and spe-
cific (searchable) attributes of diverse prod-
uct categories. The domain agent uses a do-
main table to maintain domain-related infor-
mation regarding other agent communities. 
The virtual catalog agent maintains user pro-
files to construct personalized virtual cata-
logs. Furthermore, several functions on the 
agents were enhanced to support the person-
alized filtering service. Personalized con-
straints including the resource, category and 
goods-level user profiles, are used by agents 
to cooperate in the ranking and filtering of 
product items. 

We used JAVA and Voyager, a 
JAVA-based agent class by ObjectSpace Inc 
[13]. to develop the proposed system. We 
also developed an Applet in a Web browser 
to communicate with the user agent. The 
demonstration of the prototype system is de-
scribed in [8]. 
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The proposed XML-based metadata can 
facilitate resource-discovery and format 
translation, and flexibly model the definitions 
of diverse attributes to describe goods in 
various product categories and data resources. 
Furthermore, in supporting personalized fil-
tering within e-catalogs, the designed user 
model, with three-level user profiles, can 
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model users' shopping interests.  With the 
multi-level design of both a user and mer-
chandise model, the match process can be 
carried out efficiently to search and rank us-
ers' preferred product items.  

Moreover, with the integration of 
XML-based metadata and user models, the 
designed agents can communicate and coop-
erate with other agents in resource discovery, 
format translation, ranking and filtering to 
achieve search results that satisfy customer 
needs. The novel system provides structured 
query via the attributes of selected product 
category, as well as supports personalized 
product search and browsing for each user 
based on their profiles. 
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We have accomplished 90% of the work 

described in the proposal. The research 
achievements include (1) proposing novel 
approach: A personalized e-catalog frame-
work is proposed to satisfy diverse custom-
ers’ preference. XML is used to describe the 
metadata to facilitate the interoperability 
between heterogeneous systems. Moreover, 
an effective merchandise filtering and sug-
gestion technique is developed based on user 
shopping profile; (2) applying new technol-
ogy: We used Java and agent technology to 
develop the system; and (3) deploying a pro-
totype system.  

The e-catalog system is a crucial function 
for e-brokers in Internet shopping. Our work 
will be a basis for further research on Internet 
commerce. Our work not only contributes to 
further research on Internet commerce but 
also contributes to the application of elec-
tronic commerce. In summary, we have pro-
posed novel idea, investigated new technol-
ogy and developed a prototype system. The 
work has been published in the conference 
[8]. We are highly satisfied with the research 
achievements of the project. 
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