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COURSE SUMMARY

Learn how the Axiomatic Design (AD) helps top-down think-
ing when we design complex systems. This course will intro-
duce design principles that will enable you to define prob-
lems free from preconceived solutions. The instructors will
engage the course participants through interactive discus-
sion using many industrial cases including, where possible,
the participants’ own problems.

Many of today’s engineered systems, whether a very large-
scale factory or a small-scale nanoproduct, are complex
systems. When designing these systems, most challenging
problems manifest at the system level, and decisions need
to be made, often in the absence of understanding the com-
plexity. In this course, you will learn how the Axiomatic De-
sign principles enable you to overcome these challenges by
identifying and reducing the complexity and by promoting
functional, top-down design thinking.

We will introduce the basics of the Axiomatic Design ap-
proach, and will examine how each element of the Axiomatic
Design process relates to complex systems design. We will
present the latest developments of the Axiomatic Design
approach to complex systems as well as a number of case
studies and industrial examples ranging from large scale
to nano-scale systems, from production systems to service
organizations, and from design for six sigma to design for
health care systems.

CASE STUDIES

The following are just three of many more examples that
will be discussed during the seminar. Customer Value Fo-
cused Product and Service Design. The success rate of new
products or services can be increased only by a consequent
orientation at the customer value: the customer needs drive
the buying decision! Especially in service design, the iden-
tification and communication of the customer benefit is of-
ten very difficult. You will learn how to identify systematically
the customer needs and the relative customer requirements
and how to define on their basis the functional requirements
for product development. Design of Flexible and Efficient
Manufacturing Processes. Modern production systems are

increasingly required to be flexible and adaptable to changing
market demands, which adds to their structural and operational
complexity. Starting from the Axiomatic Design based complex-
ity theory we present a procedure that provides methodologi-
cal guidance in the systematic complexity reduction and in the
development of efficient, flexible and changeable industrial
production systems. With the help of an example taken from
medium-sized industry, the practical application is illustrated.
Health Care System. The health care delivery system is one of
the least studied complex systems. Can we maximize the pro-
ductivity by streamlining the patient flow while providing the best
patient care? We will present ways to understand the complex
nature of these interactions, and finding systematic solutions will
be presented. Attempts have been made to facilitate the patient
flow, to avoid the bottleneck by creating fast tracks in the Emer-
gency Department (ED) of hospitals. We have recently found that
the patient flow can be drastically improved by redesigning the
fast track system based on Axiomatic Design and the overall pa-
tient waiting time could be decreased drastically (~50%).
Besides the discussion of many other interesting examples, in-
structors will engage the course participants through interactive
discussions using their own problems and examples.

LEARNING OBJECTIVES

In this course you will learn how to:

e understand the causes of complexity in your project,

e recognize various mistakes in designing and operating com-
plex systems,

e understand the benefits of functional, top-down thinking in
solving complex design problems,

e make good decisions in design and operation of complex sys-
tems with the Axiomatic Design thinking and processes.

WHO SHOULD ATTEND

This course is suited to anyone who handles complex systems
or design, and those who want to improve the quality and per-
formance of their operations and decision making. Attendees
will include managers and engineers from production and serv-
ice industries as well as from the public sector and health-care.

PROGRAM OUTLINE

INTRODUCTION: UNDERSTANDING COMPLEX SYSTEM DESIGN
e Understanding Complexity

¢ Design (synthesis) vs. analysis

e Functional thinking

FUNDAMENTAL CONCEPTS: AXIOMATIC DESIGN (AD)

e Design Domains and Design decomposition - Top-down
design process

e Functional independence and information contents

e Axiomatic Design in various design contexts

e Other design tools and methodologies

CASE STUDIES AND EXAMPLES

e Customer Value Oriented Product and Service Design

e Design to Simplicity: Efficiency improvement in Industrial
Production Systems

¢ Vehicle (automotive) system design

e Design of a health care delivery system

e Micro-nano system design

e Design of an IC wafer processing system (Track machine)
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