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Abstract: Some of the recent proposals of web-based applications are oriented 
to provide advanced search services through virtual shops. Within this context, 
this paper proposes an advanced type of software application that simulates 
how a sales assistant dialogues with a consumer to dynamically configure a 
product according to particular needs. The paper presents the general knowl-
edge model that uses artificial intelligence and knowledge-based techniques to 
simulate the configuration process. Finally, the paper illustrates the description 
with an example of an application in the field of photography equipment. 

1   Introduction 

Some of the recent proposals in e-commerce have been oriented to improve the com-
munication and the level of assistance to the consumer by providing more active web-
based applications including semantic features. For this purpose, advanced techniques 
from different fields such as artificial intelligence (knowledge-based systems, natural 
language, etc.) and advanced user-system interaction (multimedia presentations, 3D 
graphics, etc.) are being applied [1]. For example, Ebrain uses rule-based knowledge 
representation and natural language techniques to guide visitors through a website 
explaining products and special offers. Another example is given by [2] that proposes 
virtual shopping advisor that makes recommendations after a cluster-based analysis of 
the customer. 

To provide this type of support, these applications need to automatically interpret 
diverse and detailed knowledge about the products and their context. This is espe-
cially important in the case of markets of configurable products, i.e., products that 
need to be dynamically configured according to the needs of customers by assembly 
specific components. The complexity and diversity of knowledge for this type of 
applications requires appropriate technical solutions. In this context, this paper con-
tributes with a general approach to this problem. The paper presents how this type of 
application can be supported by knowledge-based architecture using problem-solving 
methods from artificial intelligence and, the paper illustrates the description with an 
application that was developed in the field of photography equipment. 
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2   The knowledge model for the sales assistant 

In order to develop the web-based application, we followed the general idea of intel-
ligent assistant [3], a type of software application oriented to help operators in mak-
ing decisions. We followed this approach to design a system, conceived as a virtual 
sales assistant, with the following characteristics: (1) the system recommends candi-
date product configurations based on the interpretation of the customer needs, (2) the 
systems tries to justify the proposals with convincing explanations, and (3) the cus-
tomer must be able of changing (total or partially) the proposals.  
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Figure 1: General view of the knowledge organization for the intelligent sales assistant [4] 
 
To provide this support the sales assistant must bring together different types of 

knowledge: (1) knowledge about the products, (2) knowledge about the customer, 
and (3) knowledge about the company interests. We designed a computer-based solu-
tion using knowledge-based techniques, following the recent trends in knowledge 
engineering techniques that apply a model-based view (CommonKADS [5] or Pro-
tégé-2000 [6]). Figure 3 shows a general view of the knowledge organization. The 
figure shows the main global tasks, which support the interaction with the customer, 
associated to the corresponding knowledge models. Details about this model can be 
found at [4]. 

 



  

3   Symbolic knowledge representation 

The previous model includes a number of types of knowledge bases that, for instance, 
in a particular domain with 10 generic components, would produce a total of 37 spe-
cific knowledge bases. The particular software implementation requires to associate a 
particular symbolic representation and inference procedure for each knowledge base 
and to establish the corresponding control mechanisms for the execution of the global 
model. For this purpose, advanced knowledge engineering tools can be used such as 
the KSM environment [7], [8]. For example, the knowledge about relations between 
customer-needs and components, and the knowledge about assembly constraints can 
be formulated by a particular frame-based representation (figure 3) with a special 
matching inference procedure. Each frame represents a type of component (e.g., a 
color CRT monitor, LCD monitor, etc.) and each slot of the frame can be either a 
customer need (e.g., type-of-image: color-medium-quality) or an assembly constraint. 
In addition to that, explicit logical expressions formulate control knowledge for frame 
matching. Figure 2 shows an example of search tree developed during the configura-
tion process. Each ellipse represents a task-execution that develops additional infer-
ence processes in local search spaces using particular knowledge bases. In addition to 
this, the system includes other inference processes for different functions (justifica-
tion, comparison, etc.) using other knowledge bases with different representation 
formalisms (hierarchies, rules, logic, etc.). 
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Figure 2: Example of search tree developed during the configuration process. 
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Figure 3: Example of part of the symbolic representation for the intelligent sales assistant. 

4   Application 

Following this general approach, a system was developed for a real-world application 
in the field of photography equipment. A website prototype was developed to assist 
potential customers in buying equipment of photography. Figure 4 shows an example 
of some windows presented by the application in the website (Spanish language). In 
this case, according to the partial data about the customer, the assistant proposes an 
initial solution based on a compact camera and additional complements. The cus-
tomer can ask for justification about this proposal and the assistant provides explana-
tions based on the needs that were satisfied. The customer can also change the pro-
posal asking for alternative products. In all these cases, the configuration process is 
repeated considering the new needs and constraints. In addition to that, the customer 
can express its level of satisfaction. With this information the system adapts the user 
preferences in order to propose more adequate answers. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Example of windows of  the  web-based application for photography equipment. 



  

5   Conclusions 

In summary, the proposal presented in this paper constitutes an innovative solution to 
develop a particular type of web-based application. The paper describes a solution to 
simulate the behavior of a sales assistant for configurable products. For this purpose, 
artificial intelligence and knowledge-based techniques are applied to explicitly repre-
sent and automatically interpret detailed knowledge about products, customers and 
the company strategies. The model-based approach, recently followed in the field of 
knowledge engineering, has been appropriate to formulate the different types of 
knowledge and the particular flexible and efficient operational implementation. The 
model described in the paper has been validated with the development of an applica-
tion in the field of photography equipment. This experience has opened new possi-
bilities for the development of future projects in different domains.  
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