Preface

In the industrial design and engineering field, product lifecycle, product
development, design process, Design for X, etc., constitute only a small sample of
terms related to the generation of quality products. Current best practices cover
widely different knowledge domains in trying to exploit them to the best
advantage, individually and in synergy. Moreover, standards become increasingly
more helpful in interfacing these domains and they are enlarging their coverage by
going beyond the single domain boundary to connect closely different aspects of
the product lifecycle. The degree of complexity of each domain makes impossible
the presence of multipurpose competencies and skills; there is almost always the
need for interacting and integrating people and resources in some effective way.
These are the best conditions for the birth of theories, methodologies, models,
architectures, systems, procedures, algorithms, software packages, etc., in order to
help in some way the synergic work of all the actors involved in the product
lifecycle.

This brief introduction contains all the main themes developed in this book,
starting from the analysis of the design and engineering scenarios to arrive at the
development and adoption of a framework for product design and process
reconfiguration. In fact, the core consists of the description of the Design
GuideLines Collaborative Framework (DGLs-CF), a methodological approach
that generates a collaborative environment where designers, manufacturers and
inspectors can find the right and effective meeting point to share their knowledge
and skills in order to contribute to the optimum generation of quality products.
The DGLs-CF integrates several tools to achieve this goal: a method to evaluate
the compatibility between the products and the processes adopted to manufacture
and verify them, a language and a data structure to formalise the knowledge about
products, processes and so on, some procedures to infer new information from the
gathered knowledge and, finally, a usable way for information sharing among the
different domains. As a result, the DGLs-CF gives the users a sort of to-do list for
modifying the product model and/or the physical representation of it through the
whole development process, in order to achieve the best compromise between
product functionalities and the characteristics of the available technologies.
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The first chapter deals with the need to clarify the concepts and terms related to
the product lifecycle, regarding the context where this project develops. The
concepts like the product lifecycle itself, the engineering design process, the
Design for X, Concurrent Engineering, the Standards, the design methods, etc., are
related to each other like some sort of Chinese boxes. The state of the art of each
of them is described and a wide range of references is added to help in detailing
further understanding of the topics.

The second chapter starts to describe the DGLs-CF by introducing the previous
work related to it. The project started around the year 2002 and up to now four
releases of design guidelines have been developed. The chapter describes in detail
this course for many reasons. First, the DGLs-CF is so complex and articulated
that there was the need for this sort of background information to get all the details
of it at best. Second, the DGLs-CF development trail put to evidence time by time
different aspects, sometimes unexpected, of the product lifecycle management;
this has been really valuable in targeting and tuning the authors’ competencies and
skills and, hopefully, could be of help to the reader for the same reasons. Third,
the examples of the application of the different releases in the field could help in
gradually understanding the adoption of this sort of tool in the everyday work of
designers, manufacturers and inspectors.

The third chapter describes the DGLs-CF in detail. A simple formalism, the
IDEFO — Integration DEFinition — diagrams, has been used to keep track of the
development and adoption of the framework. This choice allowed one to describe
in a really clear way all the activities required by the DGLs-CF, the interfaces
between them in terms of input, output, controls — the standards, other guidelines
and, in general, any references used in performing the activities — and, finally,
mechanisms — the resources expressed in terms of humans, procedures, software
packages, etc.

The fourth chapter describes the experiences in applying the DGLs-CF in the
field. Some industrial products, together with the available technologies in their
design, manufacturing and verification domains, have been evaluated using the
DGLs-CF. The redesign/reconfiguration packages, the lists of actions to perform
on the product coming as a result from the DGLs-CF elaboration, have been
considered and applied.

The fifth chapter acts as the final discussion about the project. Now the DGLs-
CF presents a good level of maturity concerning the methodological aspects and
the most of the procedures used in the activities have been detailed as well;
nevertheless, much work still remains to be done, especially on implementation
and usability issues. This chapter summarises the hints coming from the different
releases of the design guidelines and describes if and how the DGLs-CF matches
them. These considerations lead to a list of suggestions for future work.
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