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Foreword

One of the most important things an architect can do is reflection. That is, examine
systems, organizations, people and ask “What alternatives were considered and why
was that particular decision made?” Thinking about the response gives an architect
insight into the motivations and decision processes that others have used and this, in
turn, should help the architect make better decisions in the future. A pre-requisite for
doing this type of reflection is that the decisions and alternatives are made explicit.
One venue that gives an architect an opportunity to do this type of reflection is dur-
ing an architectural evaluation. Another venue is from a book such as this. This book
lays out the design process used in building a collection of multi-agent systems.

In addition to providing a case study of a design process and the rationale for
the design decisions, the topic of the book also is of great interest. Systems of
the future will increasingly have the characteristics of the autonomous systems
described here: they are simultaneously becoming more interconnected and more
autonomous. Think of your smart phone that is mostly connected but can oper-
ate many functions while it is disconnected. These systems of the future will also
increasingly operate without central control. Again, the telephone system and how
cellular communication is managed provides a good example of this phenomenon.

Problems of connectivity raise issues of a node discovering that it is discon-
nected, other nodes discovering that a particular node is disconnected, how the
node operates while it is disconnected, and reconnecting the node. The case study
provides solutions to this problem in the context of autonomous vehicles within a
limited geographic area. The essence of the solution provided—define the concept
of a neighborhood for a node and treat neighboring nodes in a different fashion from
other nodes—seems like it is more general than the particular application in the case
study but that is still to be determined.

Communication and protocols seem to be basic to providing solutions to rel-
atively autonomous nodes, and the structure of the middleware for such systems
is of interest independently from the particular application area. The middleware
needs to provide not only communication structure and neighborhood definition but
also security and authentication services. The case study describes a middleware
structure, and a portion of the reflection process of the architect is to ask not only
about the rationale for the specific decisions made but also how well these deci-
sions will generalize to other situations that the architect can envision. Designing
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systems is one aspect of the work of an architect but as stated in the introduction
“Developing multi-agent systems software is 95% software engineering and 5%
multi-agent systems theory.” All of the portions of the software engineering life
cycle must operate efficiently in order for systems to be effectively constructed.
This means that the important requirements must be identified, a design generated,
the design documented and evaluated, and the system constructed from the design.
Each of these topics is treated in the book.

• The important requirements are typically the quality attribute requirements. Elic-
iting these requirements requires a different mindset from the normal require-
ments process whether through a formal process, through user stories, or through
some other technique. Quality attribute requirements tend to be the requirements
that are taken for granted by the user until they have not been met.

• Documentation is important for helping the designer think through difficult
design issues and for communicating the design to others. From the perspective
of a reflecting architect, the documentation provided in this book provides some
understanding of the division of functionality and design rationale.

• Evaluation of a design is an important step for verifying nothing has been missed
by the architect. An evaluation is an application of the multiple eyes principle—
get an outside, knowledgeable perspective to look at the design. As was pointed
out, this process takes time. Partially this is because it takes time to educate the
outside eyes and partially because evaluation requirements look at the design
with a variety of different concerns. In the ATAM process, these concerns are
expressed as scenarios but, in general, looking at a complicated design in suffi-
cient detail to determine potential problems will take time. This time could be
done as one activity when the outside eyes have to travel, as in the ATAM, or the
time could be spread over a collection of shorter activities when the outside eyes
are generally available.

In summary, this book is interesting both for its expressed topic—the design of
multi-agent systems—and as a case study where a reader can read, and reflect on,
the rationale for the approach taken in building such a system.

Pittsburgh, Pennsylvania, USA Len Bass
October 23, 2009
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