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Design — a signature of human intelligence — was always a great challenge for researches in various
disciplines. For example, observations of how humans act in design produced several fundamental
ideas in Al and DAI - automated problem solving and reasoning [Simon, 1969]. In return, the
researchers as the broad community attacked the problems of design domain by attempting to
engineer systems and infrastructures that are capable of supporting humans in accomplishing tasks
that require intelligence. Quite a big piece of this stake is of course the challenge of designing the
concepts and the models of different aspects in design. Moreover, from data and knowledge
engineering perspective the problems of Conceptual Modeling are design problems per se: the
problem of designing intelligent artifacts [Ginsberg, 1993], or exploring the design space of
intelligence [Sloman, 1994; Davis, 1998].

The complete process of design has not been fully automated yet in a satisfactory way. For example,
agents or other “smart” software systems still do not design artifacts as humans do. Some attempts,
however, have been undertaken. Some of these attempts have used agents (an engineering sub-area
of DAI) to create intelligent software infrastructures for supporting engineering design processes
performed by distributed teams and comprising contributions from various disciplines. The models
of Engineering Design Processes produced in these developments are based on the paradigms of an
Agent and an Agency.

The tutorial will survey these attempts in the period of the last 10-12 years structuring them alone
the dimensions of complexity in Integrated Product Design as well as alone the time axis. We shall
focus on how these dimensions of complexity affected the developed conceptual models. Some of
the dimensions of complexity are: the boundaries between disciplines in multidisciplinary design,
conflicting goals among the design team members, big chunks in design process, counter-intuitive
behavior of the designers, etc. The time axis is divided into three topical periods: the “Antique”
period, the “Middle Ages”, and the “Renaissance”. The Antique period is characterized by the
substantial growth in interest in agent-based approaches to engineering design automation. The
constellation of research projects undertaken at that time were raised by big, even romantic,
expectations of a breakthrough, of a so called silver bullet in the field. We shall overview several of
the most influential “Antique” projects: PACT+SHADE, ACDS, ABCDE, DIDE, SHARE, SiFA.
These expectations, however, have not been fully backed up with the appropriately sound results.
The tutorial analyses the reasons behind this. It is concluded that the main problem was the lack of
the maturity in fundamental theories, basic frameworks, and underlying models, methodologies, and
technologies. The tutorial then switches to the survey of the second historical period of “Middle
Ages” which main focus was on the development of these basic theories, models, methodologies,
and technologies like for example Dynamic Design Process Models (RAPPID project), Dynamic
Distributed Planning and Coordination Mechanisms (ADN project). The developments of the



“Middle Ages” formed what may be called a critical mass leading to the “Renaissance”. Examples
of several projects are given and analyzed in order to determine the realistic focus in engineering
design automation activities which emerge in recent times. Recently launched projects and their
accomplishments are overviewed in this part of the tutorial. Special attention is paid to the
descriptions of the goals, the problems attacked, and the approaches to solutions.

In the upcoming part of the tutorial the Productivity Simulation Initiative (PSI) of Cadence Design
Systems, Inc. is presented in detail. This presentation is structured as follows:

- PSI Goals and objectives

- PSI Dynamic Engineering Design Process (DEDP) agent-based modeling framework:
mechanisms and knowledge models

- PSI DEDP-MAS architecture, implementation methodology (Gaia), and MAS DK as the
rapid prototyping toolkit

- Use cases, the testbed, and simulation experiments performed with PSI DEDP-MAS

PSI related part of the tutorial will demonstrate how agent-based models, principles, methodologies
may be used for the intelligent support of dynamic, weakly defined engineering design processes in
Semiconductor and Electronic Systems (SES) design domain providing for the increase in their
productivity. Industrial opportunities of using multi-agent design process simulation tool will be
outlined.

The concluding part of the tutorial will present the general picture of the state of the art in agent-
based engineering design automation as well as some future trends. The main question which will be
proposed to the audience is: Are agent-based models of Engineering Design Processes really a kind
of a silver bullet for engineering design automation? In the context of our PSI project this question
may be reformulated as follows: Is there a chance to expect the order of magnitude increase in
design productivity through employing agent-based models and simulation mechanisms? Some
answers will be given based on the experience of the PSI project.

The objectives of the tutorial are:

- To survey the role of agent-based approaches in modeling dynamic, weakly defined processes in
engineering design

- To outline the realistic focus, or the niche for agent-based approaches and solutions in managing
engineering design

- To report how this focus has been addressed by the current accomplishments in PSI project of
Cadence Design Systems

- To stimulate the audience to discuss if there might be a Silver Bullet in Engineering Design
automation both in the broad sense and in some specific application areas like SES design

Expected audience. We expect a broad audience of researchers and practitioners interested in
modeling dynamic weakly structured processes and specifically engineering design processes, in the
applications of agents and multi-agent systems in different domains and specifically in engineering
design management. The main purpose of the tutorial is to provide the overview picture which will
be balanced for the attendees from academia and industry.
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