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ABSTRACT
Service oriented computing is becoming the standard paradi-
gm to support the creation of applications composed of ser-
vices selected from a registry. Nowadays, we are assisting to
the proliferation of standardized approaches to describe such
services, but there is the general agreement of distinguish-
ing between the general characteristics of services and the
characteristics associated with service invocation. In many
cases, the selection of services is static and based on match-
ing techniques to retrieve the most appropriate service.

The paper presents the MAIS architecture to provide highly
adaptive services in a mobile and interactive environment
and we focused on service selection and invocation, context-
aware orchestration and mechanisms for managing user in-
teraction in a service-oriented architecture. We propose
adaptivity at different levels: at process level, during the
selection of a concrete service, and also at end user level.
Selection is based on suitable ontologies and considers the
actual context and user characteristics to retrieve the most
suitable services. The paper describes the main components
of the architecture and exemplifies them on a simple process
for a shipping company.
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1. INTRODUCTION
The emerging paradigm of service-oriented computing sup-

ports the creation of applications by composing services se-
lected among a variety of available services with different
characteristics. Services may be invoked directly by the ap-
plication in which they are used. Essential to this paradigm
is the description of services using a standardized approach;
in the literature, several proposals of service description lan-
guages have been made, such as WSDL, of service ontologies,
such as in AgFlow [25], of semantic web services [1], sepa-
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rating general characteristics of services from the character-
istics related to service invocation. In the above mentioned
approaches, service selection is generally static, assuming
matching techniques to retrieve the most appropriate ser-
vices. In VISPO [2], authors introduce the concept of con-
crete and abstract services in the context of process defini-
tion, allowing the designer to specify the process in terms of
abstract services and then providing an invocation environ-
ment to select the most appropriate concrete service. During
selection and execution, the availability of the selected pro-
cess is evaluated and mechanisms for substituting concrete
services whenever they are not available are provided.

However, in both VISPO and AgFlow, where service un-
availability is considered at runtime, the assumption is that,
beyond unavailability of services, the context of invocation
is always the same. This assumption cannot be considered
valid anymore in applications running in a highly variable
environment in terms of both the architecture and its com-
ponents. In such environments, for example in the case of
mobile information systems [15], services invocation may
vary depending on their availability over the network, on
parameters of devices on which they are invoked and on the
characteristics of the networking infrastructure. In addition,
services might be used in the process several times and their
execution environment might change over time.

The goal of this paper is to propose the MAIS architecture
and its mechanisms for designing and executing complex ser-
vices exploiting adaptivity. We propose adaptivity at differ-
ent levels: at the process level, at the level of selection of a
concrete service for a given abstract service and at the level
of interface between users and the platform. We support
service selection with an enhanced UDDI registry, storing
descriptions of abstract and concrete services and including
information about quality parameters on the provider side.
The proposal has been developed in the MAIS (Multichan-
nel Adaptive Information Systems) Project [23].

The rest of this paper is organized as follows: Section 2
introduces the scenario for our running example, a mobile
information system for a shipping company in order to pro-
vide motivations for the aspects discussed in the rest of the
paper. Section 3 describes the MAIS functional architecture,
focusing on orchestration and concrete services selection and
invocation. It also introduces the basic services ontology of
the MAIS Registry. Section 4 exemplifies the behavior of the
functional architecture with respect to the running example
and discusses a mechanism for decoupling service invocation
from the design of a user environment in terms of its interac-
tion with the system, based on an extension of the WebML


