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Motivation

O During the operation of extendible hashing, the data in a hash bucket need to be dynamically
expanded. At this time, there will be a need to lock the entire hash directory, and then expand the size
of the hash directory to twice the original, and the hash bucket also needs to be locked and split. This

will cause the entire extendible hashing to be no longer accessible by other processes, so that all
read and write access is suspended.

O In extendible hashing, a single hash bucket is used to store hash keys under each hash directory, and
the corresponding hash bucket needs to be locked when writing the hash key, so that the hash bucket
cannot be accessed by other processes. At the same time, the hash bucket adopts unordered
management of hash keys. Although it can reduce the overhead such as sorting, the time overhead of

the search is large, making the size of the hash bucket an important factor affecting extendible
hashing performance.

O The increase in the number of hash keys in extendible hashing makes it difficult to store all hash keys
iIn dynamic random access memory (DRAM), which makes the input/output (I/O) performance of
external devices an important factor affecting extendible hashing performance.



System structure
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Lazy expansion strategy for hash directory

O The structure of lazy expansion strategy for hash directory
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Rule 1: If the value of Spread_rate is 1, the extended two-time expansion Improve concurrency

hash directory contains four sets of hash directory entries in the form of HL;

Rule 2: If the value of Spread_rate is O, the extended two-time expansion
hash directory contains two sets of hash directory entries in the form of HL.



O The structure of bucket group
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Improve the access speed of the hash bucket

Improve the efficiency of hash bucket management

Hash bucket management based on group

O The role of bits in hash key
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Bucket directory bits: Index bucket directories in a
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Index bits in the hash bucket: Four fixed bits, can be
quickly located within the hash bucket



Hash directory recovery strategy based on tiered storage

O The structure of hash directory recovery strategy
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Experimental results

O Concurrent I/O performance
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Conclusions

OA multilevel hash directory based on lazy expansion is designed to improve the
concurrency and efficiency of extendible hashing.

OA hash bucket management algorithm based on groups is presented to improve
the efficiency of hash key management by reducing the size of the hash bucket,
thereby improving the performance of extendible hash.

OA hierarchical storage strategy of extendible hashing for NVM is given to take
advantage of DRAM and NVM.
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