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How Does Nondeterminism Occur in Complex Systems and What Can We Do About 1t?

Alexandre Petrenko
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The distributed processing and communication systems exhibit very complex behaviors, where
the same inputs may create different runs in a system yielding different results, some of which can
be unintended. This phenomenon is called nondeterminism, it can lead to quality of service or/and
safety issues. It is considered to be a good design practice to build systems that do not exhibit
nondeterminism and always behave deterministically. However, it is very difficult to completely
avoid nondeterminism in the design phase and even more challenging to detect it in the testing
phase. In this talk, we provide a systematic analysis of a variety of sources of nondeterminism and
point to some approaches dealing with it. The understanding of what can potentially cause

nondeterminism is important for developing high quality systems with predictable behaviors.
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