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Immunity-Based Systems

A Design Perspective

A framework for communication intensive autonomous agents inspired from the immune
system is presented in this text. With the rapid increase of computational power and
networking technology similarity between computer and biological systems may now
practically work. The framework presented fills the need to guide the implementation of
such a "biological" system. The focus is on the field of diagnosis and control. Several
sample applications and simulations are presented.

After | came to know Jerne's network theory on the immune system, | became fascinated
with the immune system as an information system. The main pro totypes for biological
information systems have been the neural systems and the brain. However, the immune
system is not only an interesting informa tion system but it may provide a design
paradigm for artificial information systems. With such a consideration, | initiated a project
titled "autonomous decentralized recognition mechanism of the immune network and its
applica tion to distributed information processing” in 1990 under a Grant-in-Aid for
Scientific Research on a Priority Area ("Autonomous Distributed Systems") supported by
the Ministry of Education, Science, and Culture. During the project, | promoted the idea
that the immune system could be a prototype of autonomous distributed systems. After
the project, we organized an international workshop on immunity based systems in 1996
in conjunction with the International Conference on Multi-Agent Systems held in Kyoto,
Japan. Recently, there have been several international conferences related to topics
inspired by the immune system and an increasing number of research papers related to
the topic. In writing this book, a decade after the project, | still believe that the immune
system can be a prototype, a compact but sophisticated system that nature has shown us
for building artificial information systems in this network age of the twenty-first century.
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