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Two-Phase Locking in General Databases, April, 1986 Concurrency control protocols that are based on 2-phase
locking are a popular family of locking protocols that preserved serializability in general (unstructured
database systems. This paper presents a concurrency control algorithm (for databases with no inherent
structure) that is practical, non-2-phase and allows varieties of serializable logs not possible with any
commonly known locking schemes. The protocol achieves high concurrency by anticipating the existence (or
absence) of possible conflicts using information about transaction read and write sets. It is well known that
serializability is characterized by acyclicity of the conflict graph representation of interleaved executions. The 2-
phase locking protocols allow only forward growth of the paths in the graph. The Five Color protocol allows the
conflict graph to grow in any direction (avoiding 2-phase constraints) and prevents cycles in the graph by
maintaining transaction access information in the form of data-item markers. The read and write set
information can also be used to provide relative immunity from deadlocks. This protocol allows higher
concurrency and lower deadlock frequencies than 2-phase locking, according to our simulation studies. This
paper presents a concurrency control mechanism that uses five kinds of locks. Unlike the 2-phase locking
protocol, the Five Color protocol uses early release of locks to enhance concurrency. The early release of locks
causes the protocol to be non-two phase in its locking behavior. It has been shown that 2-phase locking is a
necessary condition for serializability in general databases. However we show how serializability can be
achieved using a non-two phase protocol by addition of a validation phase. The Five Color protocol does not...
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