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Verify CAP Theorem Based on Numerical Simulation and
Discuss the Requirement for a Distributed System

ATUSHI OGATA™" MASAOMI KIMURA ™

CAP theorem proposed by Eric A. Brewer in 2000. CAP theorem tells that it is impossible for a distributed system to
concurrently have the following three properties: consistency, availability, and partition-tolerance. In 2002, Seth Gilbert and
Nancy Lynch proved this theorem. However, in their proof, they assumed a system always guarantee availability. Namely, they
did not discuss that every distributed system held CAP theorem. Moreover, in many other studies, three properties were not given
a clear definition and were discussed ambiguously. In this study, we gave these three properties mathematical definitions based
on an adjacency matrix. Based on this, we conducted a simulation to verify whether CAP theorem holds in every distributed
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system. Finally, we discuss the requirement of a distributed system that satisfy CA, AP or CP.
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Figure 1 An example that a system guarantees Availability and

Consistency
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Figure 2 An example that a system guarantees Availability and

Partition-Tolerance
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Figure 3 A condition to satisfy availability
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Figure 4 A condition to satisfy Partition-Tolerance
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contains both master node and slave node.
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