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ABSTRACT
Many available services have been designed for a single-channel 
world, Web and Internet typically. In a real world scenario, an 
ever-growing number of users take advantage of different kinds 
of communication channels and devices. In this paper, we pro-
pose a methodology to formalize the re-design process of these 
services to support multi-channel access in different contexts. The 
methodology considers the channel characteristics, the location of 
users and the context of use to characterize the new services. It 
has been tested in a case study: the Italian National Project of 
Identification and Registration of Bovine Animals. 

Categories and Subject Descriptors
D.2.1 [Software Engineering]: Requirements/Specifications– 
Methodologies, Tools. 

General Terms
Documentation, Design, Experimentation, Human Factors. 

Keywords
Methodology, service re-design, multi-channel application, 
Qualities of Services, location awareness, context of use. 

1. INTRODUCTION
The evolution in ICT opens new perspectives in the develop-
ment of multi-channel applications that enable the access to co-
operative information systems via different devices. An objec-
tive is therefore the development of augmented services that 
enhance their effectiveness by adapting their behavior to differ-
ent devices and communication means. The use of different ter-
minals determines not only technological requirements, but also 
interaction requirements that concur to the definition of different 
interaction modes (called sometimes conversations [5]) that 
need to be considered to deliver multi-channel services that are 
progressively more integrated to support seamless channel 
switches. For example, using a cellular phone and a personal 

computer introduces new issues because of not only screens and 
keyboards of different sizes, but also because a personal com-
puter is statically located on an office desk, while a cellular 
phone dynamically changes its spatial position with the user. 
Consequently, the phone channel enables for contextualized in-
teraction that requires location-aware services. 

In this paper, we propose a methodology for the process of re-
design of existing services to adapt themselves to multi-channel 
contexts, i.e., to user profiles and technology environments. 
Traditional development processes need to be rethought to take 
into account requirements of different nature (technological, so-
cial, organizational, etc.) at the right stage of the development. 
Moreover, a re-design methodology is useful since most of the 
functionalities that are in use –or needed– have been already 
implemented and available on-line. Finally, even multi-channel 
services that need to be maintained and adapted to novel tech-
nologies and environments will take advantage of such a meth-
odology.  

The proposed methodology is a contribution in the development 
of the Service-Oriented Computing (SOC) paradigm [7]. SOC 
utilizes services as lightweight components to support the de-
velopment of rapid, low-cost and easy composition of distrib-
uted applications. According to the SOC vision, cooperating 
services are assembled with little effort into a network of ser-
vices that can be loosely coupled to create dynamic business 
processes and agile applications that span organizations and 
computing platforms. To support such a scenario, there is the 
need of high-level methodologies that cover all the phases of the 
service life cycle, ranging from analysis, design and deployment 
to maintenance. The proposed methodology is a step in that di-
rection. 

The work has been developed in the context of the MAIS – 
Multi-channel Adaptive Information Systems– project [22], and 
takes advantage of developed tools, in terms of models and 
techniques. In particular, the Quality of Service (QoS) model 
supports the description of technological and user requirements. 
The Abstract Interaction Unit (AIU) technique addresses the de-
composition of service interfaces and interactions in elementary 
units. The reflective architecture supplies dynamic information 
on the actual channels and devices. Even if the methodology has 
been conceived and tested in the context of MAIS, its validity 
goes behind the MAIS solutions since many other projects are 
developing models and middleware solutions to address multi-
channel contexts in much a similar way. 
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