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Abstract. Mgjor challenges of virtual sales assistant research lie in enhancing the
quality of the customer consulting and in guaranteeing efficient maintenance of the
product data. Current concepts lack of tight and intelligent integration options into
existing business systems (like shop systems), and they lack of possibilities to reuse
existing product data. The missing of integration concepts decreases the quality of the
dialogue and make most scientific approaches invauable for business use. This paper
presents a virtual sales assistant system architecture that meets the challenges of tight
backend system integration.

1. Introduction

Virtual sales assistant systems with natural-language text dialogues are a broad field of
research. Most systems focus on the efficiency of the assistant system generating the
dialogue and have limited capabilities for the integration into existing business systems.
The systems are either standalone solutions which cannot be integrated or require the
existing business environment to be adapted to the assistant system. There are different
reasons for the lack of integration capabilities. Many systems rely on complex knowledge
models which require special software tools and manual work for changing both model and
data. Another reason is the approach of the systems as a proof of scientific concept which is
not directly designed for business use. The requirements of companies using these
technologies in operative environments are clearly defined: product data must not be
maintained separately in a virtual sales assistant system, and the systems must be
seamlessly integrated into existing business processes. In nearly al cases the assistant is
one piece of software in a business scenario with hundreds or even thousands of other
software components. Many of these components are primary components like Enterprise
Resource Planning (ERP) systems or shop systems, ensuring the core operability of the
company. Secondary components provide additional functionality which is not necessary
for the company’s core operability. Secondary components must not disturb or endanger
the operability of the primary core systems, in which important data and information is
stored and maintained. A virtual sales assistant must therefore be integrated into the core
systems. This paper uses the scenario of the IST project ADVICE (Virtual Sales Assistant
for the Complete Customer Service Process) as described at [1]. The overall objective of
the project is to create a natural-language based system for customers accessing the
commerce system with a problem-centric approach in contrast to a product-oriented



approach of existing solutions. The system consists of highly specialized components using
different programming languages starting from C++ up to JAVA and PROLOG. These
components build agents, form an agent society and exchange speech acts as inter-agent
communication. This high-level approach is necessary for achieving a high-quality text-
based customer dialogue and an output by an animated virtual sales assistant able to
produce gestures. The given chalenge was to build an architecture which can be tightly
integrated into existing business environments.

The paper will first describe an agent-oriented view on ADVICE, then discuss the
architecture of the system and the integration of the agent approach into business
environments, and finally present an integration into a shop system.

2. State of the Art

Existing virtua sales assistant systems based on agent-oriented technology are research
systems and in most cases not open for the integration into third-party systems. They focus
on the improvement of the dialogue and the agorithms. Commercialy available systems
are commonly not agent-oriented (e.g. WebSell [2]) and in many cases use database
integration into third-party systems (e.g. the ALife-WebGuide [3]). Currently, there is a gap
between agent-oriented research approaches and commercialy available systems which can
be integrated easily into business environments.

3. The Agent’s Point of View

The ADVICE system contains a multi-agent system for the processing of the natural-
language text-based customer dialogue (fig. 1). The customer types the natura-language
text in the textbox of the animated 3D assistant. The input is sent to the Interface Agent for
analysis. The Interface Agent contains a natural-language analyser module which generates
speech acts [4] from the user utterance. The speech acts are represented using XML, based
on the corresponding document type definition. The speech acts are transmitted to the
Dialogue Processing Component (DPC) consisting of the Interaction Agent and the
Intelligent Agent. The DPC generates the answer to the question which is represented on a
semantic level in speech acts.
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fig. 1: agent architecture of the ADVICE system

The answer is aso generated in a semantic representation form. These speech acts are
transmitted back to the Interface Agent where natural language is generated from the
speech acts. The natural language must be enriched with additional information to enable



the virtual assistant character to perform a product presentation like presenting products
using the web pages of a store and making suitable gestures. The information about which
additional information is required is directly derived from the semantics stored in the
speech acts according to this answer. Thus the information which is presented to the
customer consists of verba and non-verba information. ADVICE uses a highly specialized
agent approach compared to general multi-agent system approaches which prevents the
usage of development tools like the ROPE agent-oriented software engineering
environment [5]. The Dialogue Processing Component (DPC) of ADVICE is described in
detail in[6] and [7].

4. Integrating Architecture

One objective of the ADVICE project is to design an innovative architecture (fig. 2) for a
virtual sales assistant system which allows a tight integration into other systems and which
takes into account business user requirements. Meeting these requirements is important for
the efficient transfer of scientific results to business applications.

4.1 Client Communication

ADVICE can either be accessed by the native JAVA 3D assistant client (fig. 4) or the
Wireless Application Protocol (WAP). Both access the system using HTTP. The native
client uses a XML-based representation for data exchange with the server. The use of
HTTP alows communication with nearly al customers even if a firewal is used with
standard security options. On the sales side, the commerce infrastructure can be protected
by a firewall. This allows an integration of ADVICE without changing security policies at
the company.

4.2 Agent Integration

The agents and their subparts are implemented in different programming languages. The
first prototypes of ADVICE used TCP/IP connections for exchanging speech acts in an
XML representation. For a commercially available system, the interfaces have to rely on
more abstract and stable interfaces. Thus the recent design uses the JAVA Remote Method
Invocation [8] for transmitting XML speech acts. The design adheres to transmitting XML
due to the easy enhancement possibility without changing the system’'s interfaces. The
question here was whether to use RMI or the standard CORBA [9]. More and more
business systems are built using the JAVA technology, and the advanced CIAO PROLOG
system [10] used in the project is able to be encapsulated in JAVA. Considering these
aspects, RMI is used for interaction. Another important aspect is the centralized control of
the distributed components. Business environments need a single command centre for
applications which provides the ability to start and shut down components, to change
parameters and access the logs.

4.3 Interface Agent and Presentation Manager

The Interface Agent acts as the interface between external data sources and the agent
system. The Interface Agent contains a Presentation Manager which generates the
presentation of products or product application examples for the client. This presentation
contains the utterance of the assistant (e.g., the information that a specific product is
suitable for the customer), gestures and a web page with the desired information (e.g., a
detailed description of the product). In order to offer the best suitable presentation, the



Presentation Manager analyses the speech act provided by the Dialogue Processing
Component to get information on the semantics of the speech. This process is similar to the
generation of the natural-language utterance of the assistant. Detailed descriptions of
products are not maintained within the virtual sales assistant system. The description is
derived either from a shop system or — in case of an application example — a content
management system. A major decision of the ADVICE project was to rely on the
functionality and the data available in a shop system and not to reinvent the functionality of
a shop solution. Shop systems usually provide a broad range of functions for setting up
commerce sites. The interesting functionalities for the ADVICE project are: product
catalogue system, templates for product presentation, basket function and user data
management. Catalogue information creation and maintenance is an expensive task.
Companies therefore like to reduce the costs by having only one single point for catalogue
storage.
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fig. 2. ADVICE architecture

In a commerce environment, this information is most likely available at the shop system.
The information of this system is also available to the customer. The Presentation Manager



contacts the shop system and gets back a unified resource locator, which points to the
appropriate web page. The shop-system specific algorithms which retrieve the information
are encapsulated in the Presentation Manager. Customer information is aso stored in the
shop system. The Presentation Manager accesses the user data to get information on the
name for addressing the user and the personal profile (like occupation, position in the
company etc.) to offer the appropriate products according to this user profile. Already
available information about the user will be reused with this data exchange. To be open for
a later ADVICE product customisation, each Interface Agent is registered with the
corresponding session identifier (which is the session ID of the shop system) in the RMI
registry. Applications knowing the identifier can access the Interface Agent and read or
write data to this session. If a shop system is able to execute code while generating a web
page from a shop page template, it might inform the corresponding Interface Agent of the
products which are currently shown in the template. This mechanism allows the user to
interact either with the shop system, the assistant or with both. The ADVICE assistant
always remains informed of the user action even when it is temporarily switched off by the
user. The Interface Agent presents the text output and the gestures using a 3D animated
sdes assistant. The appearance of the assistant can be adapted to different business
scenarios, for example, the use in service portals (for service portal requirements refer to
[11]), and to different types of users with different cultural background as described in [12],
[13] with different appearance and functionality [15].
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fig 3: Function of the Presentation Manager

5. Example: Intershop Enfinity and SAP R/3 Integration

For test implementation and technical demonstration, an Intershop Enfinity System ([15],
[16]) is used. Enfinity is using pipelines for generating content for the shop web templates.
Pipelines consist of pipeline elements, caled pipelets [17]. Pipelets perform tasks like
accessing the catalogue system or third-party systems. The pipelines can be arranged using
a visua editor. Pipdines therefore can easily be changed. Since Enfinity makes intensive
use of JAVA technology, the pipelets have to be implemented using JAVA. ADVICE
integrates itself by providing ADVICE pipelets which inform the Interface Agent of the
products that are currently shown to the user by the shop system. The ADVICE pipelets
read the interna data structures of the shop system, extract information and send it to the
Interface Agent using RMI. Since the RMI object reference is the identifier of this session



in the shop, the pipelet has al the information needed to access the object. To enable
ADVICE to present information on a specific product, a template and the corresponding
pipeline have been created. The pipeline contains a pipelet which accesses the Interface
Agent according to this session. It receives information on what product ADVICE wants to
show to the user and fills the shop web template with the required information from the
shop’'s catalogue. For availability checking an enterprise resource planning system is
involved. In the test environment a SAP R/3 system [18] is used. Though the architecture
would allow a direct coupling, the SAP R/3 is not directly coupled with the ADVICE
system. Instead the R/3 system is coupled with the shop system, and ADVICE may request
information from the shop system. This approach reduces the amount of different interfaces
to the R/3 system and enables fast changes in the interface, for example, an introduction of
a data cache between internet systems and the SAP system. The update agent (not shown in
fig. 2) updates the knowledge model of the system with the latest product data. The agent
itself is a modified Interface Agent, which is running continuously. The agent is only able
to update the product data, or, in terms of knowledge-based systems, to change or create
product facts. These product facts must comply with the knowledge mode. If a new
product category is introduced, the model must be manually extended and/or changed since
the sale strategies and extended consulting information for this product must be added. The
update agent is triggered by a scheduled pipeline in the Intershop Enfinity system. The
pipeline sends the updated product data to the update agent, which sends the data to the
knowledge moddl maintainer.

6. Conclusions

The ADVICE architecture alows the tight integration
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therefore the satisfaction of the customer. The
architecture contains components (like the Presentation
Manager) which build a bridge on a semantic level
from agent-orientation towards a business view. The
presented architecture is open for the integration of
third-party systems including secure integration into
mission-critical systems like ERP or shop systems. The
tight integration reduces the costs for operating the
system since the required data for the system (eg.,
product data, user data) are stored in the existing
business systems. The system has been tested in a
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